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QUICK Specs

CUB4V /1

VOLT/CURRENT
CUB5V /1

Digital Panel Meters

PAXLV /1

UNIVERSAL
PAXLA

PAR SEL RST

Miniature DC
Volt/Current Meter

DC Volt/Current Meter with
Output Option Card Capability

1/8 DIN, AC or DC
Volt/Current Meter

1/8 DIN, DC
Volt/Current/Process Meter with
Setpoint Card Capability

Dimensions
(Height)x (Width)

39mm (H) x 75mm (W)

39mm (H) x 75mm (W)

50mm (H) x 97mm (W)

50mm (H) x 97mm (W)

3 1/2 Digit, .6" (15mm)
Reflective, Green and Red
Backlight LCD

5 Digit, .48" (12mm) Reflective,
Green and Red Backlight LCD

3 1/2 Digit, .56" (14mm)
Red LED

5 Digit, .56" (14mm)
Red LED

Current (CUB4I)

Current (CUBSI)

Current (PAXLI)
(AC or DC)

Current: 0 to 200 pA through

0to 199.9 pA DC through 0 to 200 pA DC through 0 200 mA DC
to 199.9 pA through .
199.9 mA DC 200 mA DC Voltage: 0 to 200 mV through
Input Rangos Voltage (CUB4V) Voltage (CUB5V) 1.999 ’(‘A\é"gf%eéf AXLY) 200 VDC
0to 199.9 mV DC through 0to 200 mV DC through 010 1.999 mV DC Process: 4 to 20 mA and
199.9 VDC 200 VDG throuéh 300 VDG 0to 10 VDC
Zero Based Zero Based Zero Based Non Zero Based
Setpoint Single Form C Relay
Capability* No Dual Sinking No Dual Form C Relays
RS232
No RS485 No No
User Input
User Input o
Othor Fe:;:'i?:sl No Min/Max_ Mem(_)ry Custom Units Overlay Cu storixﬂa?:éogverlay
Custom Units Indicator Min/Max Memory
50 to 250 VAC
9t0 28 VDC 910 28 VDC 115/230 VAC 21.6 to 250 VDC
Page Number * Page 233/244 Page 255 Page 273
* Field Installable Option Card
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QUICK Specs

PAXLIT

1/8 DIN, 5 amp AC
Current Meter

PAXLHV

1/8 DIN, AC
Voltage Monitor

Digital Panel Meters

DP5D

psp PAR FiA F2v [RST

redl'en

1/8 DIN, Universal DC Meter

UNIVERSAL

PAXD

psp| PAR [Fia F2v ST
redlbn

1/8 DIN, Universal DC Meter with
Output Option Card Capability

Dimensions
(Height)x (Width)

50mm (H) x 97mm (W)

3 1/2 Digit, .56" (14mm)

50mm (H) x 97mm (W)

3 Digit, .56" (14mm)

50mm (H) x 97mm (W)

5 Digit, .56" (14mm)

50mm (H) x 97mm (W)

5 Digit, .56" (14mm)
Standard Green or Sunlight

Red LED Red LED Red LED Readable Red LED,
Adjustable Intensity
Current
Current +/-200 pA DC to +/-2 ADC
+/-200 pA DC to +/-2 ADC Voltage
Inpurt Ranjos 0to5AAC 010 600 VAG Voltage +/-200 mV DC to +/-300 VDC
+/-200 mV DC to +/-300 VDC Resistance
100 Ohm to 10K Ohm
Zero Based Zero Based Non Zero Based Non Zero Based
. Form C Relay (Dual)
cas:;ﬁ?t';‘} No Yes No Form A Relay (Quad)
P Solid State Outputs (Quad)
RS232
RS485
Modbus
No No No DeviceNet
Profibus
Ethernet w/ICM8

Other Features/
Options

Custom Units Overlay

Custom Units Overlay

Tare, Min/Max Memory,
Integrator/Totalizer,
Linearizer, Excitation,
Custom Units Overlay

Analog Output*, Tare,
Min/Max Memory,
Integrator/Totalizer,

Linearizer, Excitation,

Custom Units Overlay

115/230 VAC

115/230 VAC

85 to 250 VAC or
11 to 36 VDC

85 to 250 VAC or
11 to 36 VDC

Page Number

Page 262

Page 268

Page 283

Page 301

* Field Installable Option Card
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QUICK Specs

UNIVERSAL
PAX2A

1/8 DIN Dual Line Process Signal
DC Voltage, DC Current Meter
With Output Option Card
Capability

VOLT/CURRENT
PAXH

bsel PAR [Fia F2v] [RsT
redl‘@n

§ 1/8 DIN, AC True RMS Voltage

and Current Meter with Output
Option Card Capability

Digital Panel Meters

CUBACL / LP

Miniature Current Loop and
Loop Powered Meters

PROCESS

CUB5P

DC Process meter with Output
Option Card Capability

Dimensions
(Height)x (Width)

50mm (H) x 97mm (W)

50mm (H) x 97mm (W)

39mm (H) x 75mm (W)

39mm (H) x 75mm (W)

Top Line: 6 Digit, .71" (18mm)
Tri-color Backlight
Bottom Line: 9 Digit, .35" (9mm)
Green Backlight

5 Digit, .56" (14mm) Standard
Green or Sunlight Readable Red
LED,

Adjustable Intensity

31/2 Digit, .6" (15mm)
Reflective, Green and
Red Backlight LCD

5 Digit, .48" (12mm)
Reflective, Green and
Red Backlight LCD

Current
+250 pA DC to +2 A DC
Voltage
+250 mV DC to +200 VDC

Input Ranges

Current
+200 pA AC to +5 A AC
Voltage
+200 mV AC to +300 VAC

Current Loop
Dual Range
4t0 20 mA DC or
10 to 50 mA DC

0to 10 VDC
4 t0 20 mA DC or
10 to 50 mA DC

Non Zero Based

Non Zero Based

Non Zero Based

Non Zero Based

Setpoint

Single Form C Relay

Capability* ves ves No Dual Sinking
RS232
RS232 or RS485 RS485
Modbus Modbus No RS232
DeviceNet DeviceNet RS485
Profibus Profibus
Ethernet w/ICM8
Analog Output*, Tare, Analog Output*, Tare,
Min/Max Memory, Min/Max Memory, User Input
L Feoa t:Iirt:!:s/ Integrator/Totalizer, Integrator/Totalizer, No Min/Max Memory
P Linearizer, Excitation, Linearizer, Excitation, Custom Units Indicator
Custom Units Display Custom Units Overlay
9t0 28 VDC
CUB4CL)
50 to 250 VAC 85 10 250 VAC or _(CuB
Derives Operating Power from 910 28 VDC
21.6 to 250 VDC 11 to 36 VDC Current Loop
3 Volts Max. (CUB4LP)
Page Number Page 332 Page 362 Page 363 Page 367
* Field Installable Option Card
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QUICK Specs

PAXLCL

1/8 DIN, Current Loop Meter

Digital Panel Meters

PROCESS

PAXLPV

1/8 DIN, Process Volt Meter

DP5P

bsp PAR [Fia F2v [RsT

red IPn

1/8 DIN, Process Meter

PAXP

bse| PAR [Fia F2v] [RsT
redl‘@n

1/8 DIN, Process Meter
with Output Option
Card Capability

Dimensions
(Height)x (Width)

50mm (H) x 97mm (W)

50mm (H) x 97mm (W)

50mm (H) x 97mm (W)

50mm (H) x 97mm (W)

3 1/2 Digit, .56' (14mm)

3 1/2 Digit, .56" (14mm)

5 Digit, .56" (14mm)

5 Digit, .56" (14mm)
Standard Green or Sunlight

Input Ranges

Red LED Red LED Red LED Readable Red LED,
Adjustable Intensity
Current Loop Process Process
Dual Range I?r(;gegsv\[/%t Current/Voltage Current/Voltage
41020 mA DC or 01to 20 mA DC or 0to 20 mA DC or
10 to 50 mA DC 0to 10 VDC 0to 10 VDC

Non Zero Based

Non Zero Based

Non Zero Based

Non Zero Based

Setpoint

Capability* No

No

No

Form C Relay (Dual)
Form A Relay (Quad)
Solid State Outputs (Quad)

No

No

No

RS232
RS485
Modbus
DeviceNet
Profibus
Ethernet w/ICM8

Tare, Min/Max Memory,

Analog Output*, Tare,
Min/Max Memory,

Other Features/ Custom Units Overlay, Custom Units Overlay, Integrator/Totalizer, :
Options Excitation Excitation Linearizer, Excitation, Custom Ll_ntegratorg ot_atllltz_er,
Units Overlay inearizer, Excitation,
Custom Units Overlay
85 to 250 VAC or 85 to 250 VAC or
85 to 250 VAC 85 to 250 VAC 11 o 36 VDG 11 10 36 VDC
Page Number Page 378 Page 386 Page 394 Page 395

* Field Installable Option Card
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QUICK Specs

PROCESS
PAXDP

bsp PAR FiA F2v [®sT

redlen

1/8 DIN, Dual Input
Process Meter with Output
Option Card Capability

PAXLSG

1/8 DIN, Strain
Gage Meter

Digital Panel Meters

STRAIN GAGE
PAXS

bsp PAR Fia F2v ®sT

red ‘P"

1/8 DIN, Strain Gage Meter
with Output Option Card
Capability

PAX2S

1/8 DIN, Dual Line Strain
Gage Meter with Output Option
Card Capability

Dimensions
(Height)x (Width)

50mm (H) x 97mm (W)

50mm (H) x 97mm (W)

50mm (H) x 97mm (W)

50mm (H) x 97mm (W)

5 Digit, .56" (14mm)
Sunlight Readable Red LED,
Adjustable Intensity

3 1/2 Digit, .56" (14mm)
Red LED

5 Digit, .56" (14mm) Standard
Green or
Sunlight Readable Red LED,
Adjustable Intensity

Top Line: 6 Digit, .71" (18mm)
Tri-color Backlight
Bottom Line: 9 Digit, .35" (9mm)
Green Backlight

Dual Inputs
Process
Current/Voltage
0to 20 mA DC/0 to 10 VDC

Input Ranges

Single-ended or
Differential Input
0to 10 mV
through 1.999 A

+/- 24 mV DC or +/- 240 mV DC

+/- 24 mV DC or +/- 240 mV DC

Non Zero Based

Non Zero Based

Non Zero Based

Non Zero Based

Form C Relay (Dual)

Form C Relay (Dual)

Form C Relay (Dual)

Ca::l':ﬁli)::: Form A Relay (Quad) No Form A Relay (Quad) Form A Relay (Quad)
Solid State Outputs (Quad) Solid State Outputs (Quad) Solid State Outputs (Quad)
RS232 RS232
Jodot Rsdss RSdg5
Modbus No Modbus Modbus
DeviceNet DeviceNet DeviceNet
Profibus Profibus Profibus
Ethernet w/ICM8 Ethernet w/ICM8

Analog Output*, Tare,
Min/Max Memory,

Analog Output*, Tare,
Min/Max Memory,

Analog Output*, Tare,
Min/Max Memory,

L Feoa t:'i?:é Integrator/Totalizer, Custog(cuigttisér? verlay Integrator/Totalizer, Integrator/Totalizer,
P Linearizer, Excitation, ’ Linearizer, Excitation, Linearizer, Excitation,
Custom Units Overlay Custom Units Overlay Custom Units Display
85 to 250 VAC or 85 to 250 VAC or 50 to 250 VAC
18 0 36 VDC 115/230 VAG 1110 36 VDC 21.6 to 250 VDC
Page Number Page 396 Page 424 Page 432 Page 462
* Field Installable Option Card
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REPLACEMENT Guide

WHAT YOU’RE USING NOW
MODEL NUMBER FEATURES

CURRENT PRODUCT

MODEL NUMBER FEATURES

M Display: 3 1/2 Digit, .35" (9 mm)
Reflective LCD

M Power Source: 5 VDC or 7 to 28 VDC
M Measurement: DC Current or Voltage

M Display: 5 Digit, .48" (12 mm)
Reflective LCD

M Power Source: 9 to 28 VDC
W Measurement: DC Current or Voltage

M Display: 3 1/2 Digit, .35" (9 mm)
Reflective LCD

M Power Source: Loop Powered
M Measurement: Current Loop

CUB4LP

M Display: 3 1/2 Digit, .6" (15 mm)
Reflective LCD

M Power Source: Loop Powered
M Measurement: Current Loop

APLI / APLV

W Display: 3 1/2 Digit, .56' (14 mm)
Red LED

M Power Source: 115/230 VAC

M Measurement: AC or DC Current
and Voltage

PAXLI / PAXLV

M Display: 3 1/2 Digit, .56" (14 mm)
Reflective LCD

W Power Source: 115/230 VAC

M Measurement: AC or DC Current
and Voltage

APLIT / APLHV

M Display: 3 1/2 Digit, .56" (14 mm)
Red LED

M Power Source: 115/230 VAC

M Measurement: 5 Amp AC Current/
600 VAC

PAXLIT / PAXLHV

W Display: 3 1/2 Digit (PAXLIT): 3 Digit
(PAXLHV), .56" (14 mm) Red LED

W Power Source: 115/230 VAC
M Measurement: 5 Amp AG/600 VAC
Panel Cut-Out Dimension Differences

APLCL / APLPV

M Display: 3 1/2 Digit, .56' (14 mm)
Red LED

M Power Source: 115/230 VAC

M Measurement: Current Loop/
Process Volt

PAXLCL / PAXLPV

W Display: 3 1/2 Digit, .56" (14 mm) Red
LES y g ( )

M Power Source: 85 to 250 VAC

[ ] {\//Iel?surement: Current Loop/Process
0

Panel Cut-Out Dimension Differences

M Display: 3 1/2 Digit, .56" (14 mm)
Red LED

M Power Source: 115/230 VAC
M Measurement: Strain Gage

PAXLSG

M Display: 3 1/2 Digit, .56" (14 mm) Red
LED

M Power Source: 115/230 VAC
W Measurement: Strain Gage
Panel Cut-Out Dimension Differences

W Display: 4 1/2 Digit, 56" (14 mm)
Red LED

M Power Source: 115/230 VAC
W Measurement: Process Signals

bse| PAR [Fial F2v] RSt
redl'en

PAXP

M Display: 5 Digit, .56" (14 mm) Red LED

M Power Source: 85 to 250 VAC, 11 to 36
VDG, 24 VAC

W Measurement: Process Signals
M Requires Appropriate Option Card
Panel Cut-Out Dimension Differences

M Display: 4 1/2 Digit, .56" (14 mm)
Red LED
M Power Source: 115/230 VAC

M Measurement: DC Current and
Voltage

bse| PAR [Fia| F2v) ST

red Ign

PAXD

M Display: 5 Digit, .56" (14 mm) Red LED

M Power Source: 85 to 250 VAC, 11 to 36
VDC, 24 VAC

W Measurement: DC Current and Voltage
M Requires Appropriate Option Card
Panel Cut-Out Dimensions Differences

M Display: 4 1/2 Digit, .56" (14 mm)
Red LED

M Power Source: 115/230 VAC
M Measurement: 5 Amp AC

bse| PAR [Fial F2v) ST
redl'en

PAXH

M Display: 5 Digit, .56" (14 mm) Red LED

M Power Source: 85 to 250 VAC, 11 to 36
VDG, 24 VAC

W Measurement: AC Current and Voltage
M Requires Appropriate Option Card
Panel Cut-Out Dimension Differences

M Display: 4 1/2 Digit, .56" (14 mm)
Red LED

M Power Source: 115/230 VAC
W Measurement: Strain Gage

bse| PAR [Fia| F2v) ST

red Ign

PAXS

M Display: 5 Digit, .56" (14 mm) Red LED

M Power Source: 85 to 250 VAC, 11 to 36
VDG, 24 VAC

W Measurement: Strain Gage
M Requires Appropriate Option Card
Panel Cut-Out Dimension Differences

Note: Refer to the current product literature, as some differences may exist.

1-717-767-6511
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MODEL CUBS5V - MINIATURE ELECTRONIC 5-DIGIT DC VOLTMETER

c @ US LISTED
IND. CONT. EQ.

51EB

® FOUR SELECTABLE D.C. RANGES
0to200mV, 2V, 20 V, 200 V

MINIMUM AND MAXIMUM DISPLAY CAPTURE

LCD, REFLECTIVE OR RED/GREEN LED BACKLIGHTING

0.48" (12.2 mm) HIGH DIGITS

OPTIONAL SETPOINT OUTPUT CARDS

OPTIONAL SERIAL COMMUNICATIONS CARDS (RS232 or RS485)
OPTIONAL USB PROGRAMMING CARD

OPERATES FROM 9 TO 28 VDC POWER SOURCE

FRONT PANEL OR CRIMSON PROGRAMMABLE

DISPLAY COLOR CHANGE CAPABILITY AT SETPOINT OUTPUT
NEMA 4X/IP65 SEALED FRONT BEZEL

GENERAL DESCRIPTION

The CUBS provides the user the ultimate in flexibility, from its complete user
programming to the optional setpoint control and communication capability.
The CUBSV accepts a DC Voltage input signal and provides a display in the
desired unit of measure. The meter also features minimum and maximum
display capture, display offset, units indicator, and programmable user input.
The display can be toggled either manually or automatically between the
selected displays.

The CUBS display has 0.48" (12.2 mm) high digits. The LCD is available in
two versions, reflective and red/green backlight. The backlight version is user
selectable for the desired color and also has variable display intensity.

The capability of the CUBS can be easily expanded with the addition of
option cards. Setpoint capability is field installable with the addition of the
setpoint output cards. Serial communications capability for RS232 or RS485 is
added with a serial option card.

The CUBS can be powered from an optional Red Lion Micro-Line/Sensor
Power Supply (MLPS), which attaches directly to the back of a CUBS. The
MLPS is powered from 85 to 250 VAC and provides up to 400 mA to drive the
unit and sensors.

VOLTAGE

The CUBSV is the DC Volt meter. It features 4 voltage input ranges, that are
selected by the user via a programming jumper and software input range
selection. The ranges consist of following: 0 to 200 mV, 2 'V, 20 V, 200 V. Users
should select the appropriate voltage range that covers their maximum input.

DIMENSIONS In inches (mm)

SAFETY SUMMARY

All safety related regulations, local codes and instructions that appear in this
literature or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If
equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

Do not use this meter to directly command motors, valves, or other actuators
not equipped with safeguards. To do so can be potentially harmful to persons or

equipment in the event of a fault to the meter.
CAUTION: Risk of electric shock.

CAUTION: Risk of Danger.
Read complete instructions prior to
installationand operation of the unit.

Note: Recommended minimum clearance (behind the panel) for mounting clip installation is 2.15" (54.6) H x 3.00" (76.2) W.

_[.13 (3.3)

red Ijgn (] 2
¥ f
M I 1 1307658
mine L (3 1.54 (39.1) 1.29 (32.8) @ %)
q jE *
- J
+.025
\* 2.95 (74.9 4—I . _ |- 268 500 — .
(74.9) 15 (3.8) I‘_(jt'a?.l) )
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(ORDERING INFORMATION

TYPE MODEL NO. DESCRIPTION PART NUMBER
DC Volt Meter with reflective display CUB5VRO00
CUB5 CuB5V
DC Volt Meter with backlight display CUB5VBO00
CUBS5RLY Single Relay Option Card CUBS5RLY0
CUB5SNK Dual Sinking Open Collector Output card CUB5SNKO
Optional Plug-in Cards RS485 Serial Communications Card CUB5COM1
CUB5COM
RS232 Serial Communications Card CUB5COM2
CUB5USB USB Programming Card CUB5USBO
+12 VDC Micro-Line Power Supply, 85 to 250 VAC source, 400 mA max out MLPS1000
MLPS
+24 VDC Micro-Line Power Supply, 85 to 250 VAC source, 200 mA max out MLPS2000
CBLPRO Programming Cable RS232 (RJ11-DB9) CBLPROGO
Accessories
CBPRO Programming Cable RS485 (RJ11-DB9) CBPRO007
SFCRD Crimson 2 PC Configuration Software for Windows 98, ME, 2000, XP ' SFCRD200
CBLUSB USB Programming Cable CBLUSBO00

! Crimson software is a free download from http://www.redlion.net/

\GENERAL METER SPECIFICATIONS

1. DISPLAY: 5 digit LCD 0.48" (12.2 mm) high digits
CUBSVRO0: Reflective LCD with full viewing angle
CUBS5VBO00: Transmissive LCD with selectable red or green LED backlight,
viewing angle optimized. Display color change capability with output state
when using an output module.
2. POWER: Input voltage range is +9 to +28 VDC with short circuit and input
polarity protection.

INPUT CURRENT
MODEL DISPLAY COLOR @9 VDC "g%gg'ﬁw
NO. WITHOUT
CUBS5RLY0
CUB5RLY0
CUB5VRO00 10 mA 40 mA
CUB5VBO00 Red (max intensity) 85 mA 115 mA
CUB5VBO00 Green (max intensity) 95 mA 125 mA
. INPUT RANGES: Jumper Selectable
D.C. Voltages: 200 mV, 2 'V, 20 V, 200 V
. SIGNAL INPUTS:
ACCURACY MAX
INPUT INPUT TEMP.
@23 °C, less INPUT | RESOLUTION
RANGE | o " oeos R |MPEDANCE( o o0 COEFFICIENT
200 mVDC|0.1% of span| 1.027 MQ2 | 75 VDC 10 pVv 70 ppm/°C
2VDC [0.1% of span| 1.027 MQ | 75 VDC A mv 70 ppm/°C
20 VDC |0.1% of span| 1.027 MQ | 250 VDC 1mv 70 ppm/ °C
200 VDC [0.1% of span| 1.027 MQ 250 VDC 10 mV 70 ppm/ °C

5. OVERRANGE RATINGS, PROTECTION & INDICATION:
9 to 28 VDC power circuit is not isolated from the signal circuit.
Input Overrange Indication: “0LO0L”.

Input Underrange Indication: “iLul”.
Display Overrange/Underrange Indication: “....."°/*“-.....

6. A/D CONVERTER: 16 bit resolution

7. RESPONSE TIME:

Display: 500 msec min.
Output: 800 msec max (with input filter setting of 0)

8. NORMAL MODE REJECTION: 60 dB 50/60 Hz

9. USER INPUT (USR): Programmable input. Connect terminal to common
(USR COMM) to activate function. Internal 10KQ pull-up resistor to +9 to
28 VDC.

Threshold Levels: Vi = 0.7 V max; Vi = 2.4 V min; Vyax =28 VDC
Response Time: 5 msec typ.; 50 msec debounce (activation and release)

10. CONNECTIONS: Wire clamping screw terminals
Wire Strip Length: 0.3" (7.5 mm)
Wire Gage: 30-14 AWG copper wire
Torque: 5 inch-Ibs (0.565 N-m) max.

11. MEMORY: Nonvolatile E2PROM memory retains all programming

parameters and max/min values when power is removed.

12. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 requirements for
outdoor use. Installation Category I, Pollution Degree 2. High impact plastic
case with clear viewing window. Panel gasket and mounting clip included.

13. ENVIRONMENTAL CONDITIONS:

Operating Temperature Range for CUB5VR00: -35 to 75°C
Operating Temperature Range for CUB5VB00 depends on display color
and intensity level as per below:
INTENSITY LEVEL
Red Display 1&2

TEMPERATURE
-351to0 75°C
-351to0 70°C
-35 to 60°C
-35 to 50°C
-35to 75°C
-35to 65°C
-35 to 50°C
-35 to 35°C

Green Display 1

O AW R~ W
N

Storage Temperature: -35 to 85°C
Operating and Storage Humidity: 0 to 85% max. relative humidity (non-
condensing)
Vibration to IEC 68-2-6: Operational 5-500 Hz, 5 g.
Shock to IEC 68-2-27: Operational 30 g
Altitude: Up to 2000 meters
14. CERTIFICATIONS AND COMPLIANCES:
CE Approved
EN 61326-1 Immunity to Industrial Locations
Emission CISPR 11 Class A
IEC/EN 61010-1
RoHS Compliant
UL Recognized Component: File #E179259
UL Listed: File #E137808
Type 4X Outdoor Enclosure rating (Face only)
IP65 Enclosure rating (Face only)
IP20 Enclosure rating (Rear of unit)
Refer to EMC Installation Guidelines for additional information.
15. WEIGHT: 3.2 0z (100 g)
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OPTIONAL PLUG-IN CARDS

ADDING OPTION CARDS

The CUBS meters can be fitted with optional output cards and/or serial
communications cards. The details for the plug-in cards can be reviewed in the
specification section below. The plug-in cards, that are sold separately, can be
installed initially or at a later date.

WARNING: Disconnect all power to the unit before installing
Plug-in card.

Note: Measurement errors may occur if signal input common is shared with
another circuit common (ie, serial common, Dual Sinking Output option card,
or Power Supply common) on multiple units.

SINGLE RELAY CARD
Type: Single FORM-C relay
Isolation To Sensor & User Input Commons: 1400 Vrms for 1 min.
Working Voltage: 150 Vrms
Contact Rating: 1 amp @ 30 VDC resistive; 0.3 amp @ 125 VAC resistive
Life Expectancy: 100,000 minimum operations

DUAL SINKING OUTPUT CARD
Type: Non-isolated switched DC, N Channel open drain MOSFET
Current Rating: 100 mA max.

‘]DS()N: 0.7V @E 100 mA
Vps max: 30 VDC
Offstate Leakage Current: 0.5 mA max.

RS485 SERIAL COMMUNICATIONS CARD
Type: RS485 multi-point balanced interface (non-isolated)
Baud Rate: 300 to 38.4k
Data Format: 7/8 bits; odd, even, or no parity
Bus Address: 0 to 99; max 32 meters per line
Transmit Delay: Selectable (refer to CUBSCOM bulletin)

RS232 SERIAL COMMUNICATIONS CARD
Type: RS232 half duplex (non-isolated)
Baud Rate: 300 to 38.4k
Data Format: 7/8 bits; odd, even, or no parity

USB PROGRAMMING CARD
Type: USB virtual comms port
Connection: Type B
Baud Rate: 300 to 38.4k
Unit Address: 0 to 99

1.0 INSTALLING THE METER

INSTALLATION
The meter meets NEMA 4X/IP65 requirements when properly installed. The

unit is intended to be mounted into an enclosed panel. Prepare the panel cutout

to the dimensions shown. Remove the panel latch from the unit.

Slide the panel gasket over the rear of the unit to the

back of the bezel. The unit should be installed fully

assembled. Insert the unit into the panel cutout.

GASKFT

While holding the unit in place, push the panel latch over the rear of the unit
so that the tabs of the panel latch engage in the slots on the case. The panel latch
should be engaged in the farthest forward slot possible. To achieve a proper seal,
tighten the latch screws evenly until the unit is snug in the panel (Torque to
approx. 28 to 36 in-oz [0.202 to 0.26 N-m]). Do not over-tighten the screws.

INSTALLATION ENVIRONMENT

The unit should be installed in a location that does not exceed the operating
temperature and provides good air circulation. Placing the unit near devices that
generate excessive heat should be avoided.

The bezel should only be cleaned with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

Do not use tools of any kind (screwdrivers, pens, pencils, etc.) to operate the
keypad of the unit.

+.025
=268 9
+8 +.024
(68 *0) 130 500
+6
(3370)

2.0 SETTING THE JUMPERS

INPUT RANGE JUMPER

This jumper is used to select the proper input range. The input range selected
in programming must match the jumper setting. Select a range that is high
enough to accommodate the maximum input to avoid overloads. To access the
jumper, remove the rear cover of the meter.

Warning: Exposed line voltage exists on the circuit boards. Remove
A all power to the meter and load circuits before accessing inside of
the meter.
REMOVING THE REAR COVER
To remove the rear cover, locate the cover locking tab below the 2nd and 3rd
input terminals. To release the tab, insert a small, flat blade screwdriver between
the tab and the plastic wall below the terminals. Inserting the screwdriver will
provide enough pressure to release the tab locks. To replace the cover, align the
cover with the input terminals and press down until the cover snaps into place.

MAIN CIRCUIT
BOARD INPUT RANGE

JUMPER LOCATION

H O ERERE
2 B

=
L= =
=

o =
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3.0 INSTALLING PLUG-IN CARDS

The Plug-in cards are separately purchased option cards that perform specific
functions. The cards plug into the main circuit board of the meter

L

Range Jumpers

O
O
oo

;

Setpoint Card

Comms or
Programming
Card

Locking Tab

CAUTION: The Plug-in cards and main circuit board contain static
sensitive components. Before handling the cards, discharge
static charges from your body by touching a grounded bare
metal object. Ideally, handle the cards at a static controlled
clean workstation. Also, only handle the cards by the edges.
Dirt, oil or other contaminants that may contact the cards can
adversely affect circuit operation.

REMOVING THE REAR COVER

To remove the rear cover, locate the cover locking tab below the 2nd and 3rd
input terminals. To release the tab, insert a small, flat blade screwdriver between
the tab and the plastic wall below the terminals. Inserting the screwdriver will
provide enough pressure to release the tab locks. To replace the cover, align the
cover with the input terminals and press down until the cover snaps into place.

4.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that the power
supplied to the meter (DC or AC) be protected by a fuse or circuit breaker.

Strip the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed
(stranded wires should be tinned with solder.) Insert the lead under the correct
screw-clamp terminal and tighten until the wire is secure. (Pull wire to verify
tightness.) Each terminal can accept up to one #14 AWG (2.55 mm) wire, two
#18 AWG (1.02 mm), or four #20 AWG (0.61 mm).

EMC INSTALLATION GUIDELINES

Although this meter is designed with a high degree of immunity to Electro-
Magnetic Interference (EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, source or coupling method into the meter may be different for various
installations. The meter becomes more immune to EMI with fewer I/O
connections. Cable length, routing, and shield termination are very important
and can mean the difference between a successful or troublesome installation.
Listed below are some EMC guidelines for successful installation in an
industrial environment.

1. The meter should be mounted in a metal enclosure, which is properly
connected to protective earth.

2. Use shielded (screened) cables for all Signal and Control inputs. The shield
(screen) pigtail connection should be made as short as possible. The
connection point for the shield depends somewhat upon the application.
Listed below are the recommended methods of connecting the shield, in order
of their effectiveness.

a. Connect the shield only at the panel where the unit is mounted to earth

ground (protective earth).

b. Connect the shield to earth ground at both ends of the cable, usually when

the noise source frequency is above 1 MHz.

4.1 POWER WIRING

DC Power

c. Connect the shield to common of the meter and leave the other end of the
shield unconnected and insulated from earth ground.

3. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be ran in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

4. Signal or Control cables within an enclosure should be routed as far as possible
from contactors, control relays, transformers, and other noisy components.

5. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional protection.
Install line filters on the power input cable to the unit to suppress power line
interference. Install them near the power entry point of the enclosure. The
following EMI suppression devices (or equivalent) are recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC# FCOR0000)
TDK # ZCAT3035-1330A
Steward # 28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC# LFIL0000)
Schaffner # FN670-1.8/07
Corcom # 1 VR3
Note: Reference manufacturers instructions when installing a line filter.

6. Long cable runs are more susceptible to EMI pickup than short cable runs.
Therefore, keep cable runs as short as possible.

7. Switching of inductive loads produces high EMI. Use of snubbers across
inductive loads suppresses EMI.

Snubber: RLC# SNUB0000.

4.2 USER INPUT WIRING

Sinking Logic

=
+9 to +28 VDC: +VDC 3 s USR COMM Y Connect external switching device between the
Power Common: -VDC o x 2 . USR User Input terminal and User Input Common.
4 z
E] i] i] E] The user input of the meter is =
. =
CAUTION: 9 to 28 VDC internally pulled up to +9 to +28 V 8 = .
A power circuit is not isolated with 10 K resistance. The input is oz 3 X
from the signal circuit. active when it is pulled low (<0.7 V). > 2 © -
y O 0
- T
PWR COMMON +9-28 VDC -
PWR COMMON +9-28 VDC I
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4.3 INPUT WIRING

CAUTION: Power input common is NOT isolated from user and input Voltage Signal
commons. In order to preserve the safety of the meter application, the (self powered)
power input common must be suitably isolated from hazardous live
earth referenced voltage; or input common must be at protective earth
ground potential. If not, hazardous voltage may be present at the signal

or user inputs and input common terminals. Appropriate considerations must then

be given to the potential of the user and input commons with respect to earth

= +
S a
pd
O =
ground; and the common of the plug-in cards with respect to input common.
- +

Before connecting signal wires, the Input Range Jumper should be verified for
proper position.

JUMPER MAX INPUT
POSITION VOLTAGE

200 mV/2 VDC 75 VDC
20V /200 VDC 250 VDC

4.4 SETPOINT (OUTPUT) WIRING

SINGLE SETPOINT RELAY PLUG-IN CARD ELECTRICAL CONNECTIONS

COM

ELECTRICAL CONNECTIONS

| . o OSNK 1(2)
ﬂ %y (30 V MAX.)

O COM

Output Common is not isolated from DC Power Common. Load must be
wired between OSNK terminal and V+ of the load supply.

4.5 SERIAL COMMUNICATION WIRING 4.6 USB PROGRAMMING

SERIAL COMMUNICATIONS PLUG-IN CARD USB PROGRAMING PLUG-IN CARD
oo ' : : =
L e e T
RS485 RS232
RJ11 CONNECTOR PIN OUTS o
[i=]
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5.0 REVIEWING THE FRONT BUTTONS AND DISPLAY

SEL

RST

BUTTON DISPLAY MODE OPERATION
SEL Index display through enabled values

RST Resets values (MIN/MAX) or outputs

ENTERING PROGRAM MODE
Press and hold for 2 seconds to activate

PROGRAMMING MODE OPERATION
Store selected parameter and index to next parameter

Advances through the program menu
Increments selected parameter value or selection

OPERATING MODE DISPLAY DESIGNATORS
MAX - Maximum display capture value
MIN - Minimum display capture value

“1” - To the right of the display indicates setpoint 1 output activated.
“2” - To the right of the display indicates setpoint 2 output activated.

Pressing the SEL button toggles the meter through the selected displays. If display scroll is enabled, the display will toggle automatically every four seconds between

the enabled display values.

6.0 PROGRAMMING THE METER

DISPLAY
MODE

OVERVIEW
PROGRAMMING MENU

Secondary Display and Front Setpoint Serial
Signal Input Function Panel Key Output Setup
P Parameters Parameters Parameters Parameters Parameters
ro RST
3

1 “ SEL ﬂ SEL ﬂ SEL W SEL Jr SEL

- P ¢-5E 3-d5P Y-5Pt 5-5Er
A 4 2 A 4 \ L \ L

PROGRAMMING MODE ENTRY (SEL BUTTON)

It is recommended all programming changes be made off line, or before
installation. The meter normally operates in the Display Mode. No parameters
can be programmed in this mode. The Programming Mode is entered by
pressing and holding the SEL button. If it is not accessible then it is locked by
either a security code, or a hardware lock.

MODULE ENTRY (SEL & RST BUTTONS)

The Programming Menu is organized into separate modules. These modules
group together parameters that are related in function. The display will alternate
between Pro and the present module. The RST button is used to select the desired
module. The displayed module is entered by pressing the SEL button.

MODULE MENU (SEL BUTTON)

Each module has a separate module menu (which is shown at the start of each
module discussion). The SEL button is pressed to advance to a particular
parameter to be changed, without changing the programming of preceding
parameters. After completing a module, the display will return to Pro .
Programming may continue by accessing additional modules.

SELECTION / VALUE ENTRY

For each parameter, the display alternates between the present parameter and
the selections/value for that parameter. The RST button is used to move through
the selections/values for that parameter. Pressing the SEL button, stores and
activates the displayed selection/value. This also advances the meter to the next
parameter.

For numeric values, press the RST button to access the value. The right hand
most digit will begin to flash. Pressing the RST button again increments the
digit by one or the user can hold the RST button and the digit will automatically
scroll. The SEL button will advance to the next digit. Pressing and holding the
SEL button will enter the value and move to the next parameter.

238

PROGRAMMING MODE EXIT (SEL BUTTON)

The Programming Mode is exited by pressing the SEL button with Pra fill
displayed. This will commit any stored parameter changes to memory and
return the meter to the Display Mode. (If power loss occurs before returning to
the Display Mode, verify recent parameter changes.)

PROGRAMMING TIPS

It is recommended to start with Module 1 and proceed through each module in
sequence. When programming is complete, it is recommended to record the
parameter programming and lock out parameter programming with the user input
or programming security code.

FACTORY SETTINGS
Factory Settings may be completely restored in Module 2. This is useful
when encountering programming problems.

ALTERNATING SELECTION DISPLAY

In the explanation of the modules, the following dual display with arrows will
appear. This is used to illustrate the display alternating between the parameter
on top and the parameter’s Factory Setting on the bottom. In most cases,
selections and values for the parameter will be listed on the right.

Indicates Program Mode Alternating Display

Parameter m
rou

% Selection/Value

Factory Settings are shown.

www.redlion.net
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6.1 MODULE 1 - S1GNAL INPUT PARAMETERS ( - i)
- P PARAMETER MENU Pro
SEL 1
[ehnee —aecrt —{orsee —{Fub —fomng —fstue e 1 o w2 osp 2 f—usom —u-Asn
Input Display Display Filter Filter Scaling Input Value Display Value Input Value Display Value User Input User Input
Range Decimal Offset Setting Band Style for Scaling For Scaling for Scaling For Scaling Function Assignment
Point Value Point 1 Point 1 Point 2 Point 2
CUBS5V INPUT RANGE SCALING STYLE
YEY APLY
< SELECTION pelolUmion  SELECTION peloliion SEYLE [ )
N 02, 200.00 mV 20u 20.000 V [ MEY
2u 2.0000 V 0oy 200.00 V

Select the input range that corresponds to the external signal. This selection
should be high enough to avoid input signal overload but low enough for the
desired input resolution. This selection and the position of the Input Range
Jumper must match.

DISPLAY DECIMAL POINT

dECPE | %
S0

Select the decimal point location for the Input, MIN and MAX displays. This
selection also affects the d5 { and d5P¢ parameters and setpoint values.

i il HHHHH HHHHH

(==}

DISPLAY OFFSET VALUE

OFSEE |
S| oo

The display can be corrected with an offset value. This can be used to
compensate for signal variations or sensor errors. This value is automatically
updated after a Zero Display to show how far the display is offset. A value of
zero will remove the effects of offset.

- 13339 to /3399

FILTER SETTING

Fitkr %
S |

If the displayed value is difficult to read due to small process variations or
noise, increased levels of filtering will help to stabilize the display. Software
filtering effectively combines a fraction of the current input reading with a
fraction of the previous displayed reading to generate the new display.

Filter values represent no filtering (0), up to heavy filtering (3). A value of 1
for the filter uses 1/4 of the new input and 3/4 of the previous display to generate
the new display. A filter value of 2 uses 1/8 new and 7/8 previous. A filter value
of 3 uses 1/16 new and 15/16 previous.

¢ 3

n
u

FILTER BAND

bRd | %
S @

The filter will adapt to variations in the input signal. When the variation
exceeds the input filter band value, the filter disengages. When the variation
becomes less than the band value, the filter engages again. This allows for a
stable readout, but permits the display to settle rapidly after a large process
change. The value of the band is in display units, independent of the Display
Decimal Point position. A band setting of ‘0’ keeps the filter permanently
engaged at the filter level selected above.

0 to 99 display units

1-717-767-6511

If Input Values and corresponding Display Values are known, the Key-in
(PEY) scaling style can be used. This allows scaling without the presence or
changing of the input signal. If Input Values have to be derived from the actual
input signal source or simulator, the Apply (APLY) scaling style must be used.

INPUT VALUE FOR SCALING POINT 1

QD D029
%

For Key-in (EY) style, enter the first Input Value using the front panel buttons.
(The Input Range selection sets the decimal location for the Input Value).

For Apply (APLY) style, the meter shows the previously stored Input Value. To
retain this value, press the SEL button to advance to the next parameter. To
change the Input Value, press the RST button and apply the input signal to the
meter. Adjust the signal source externally until the desired Input Value appears.
Press the SEL button to enter the value being displayed.

DISPLAY VALUE FOR SCALING POINT 1
@
&

Enter the first Display Value by using the front panel buttons. This is the same
for YEY and APLY scaling styles. The decimal point follows the dELPE selection.

- 13399 to 99559

INPUT VALUE FOR SCALING POINT 2
@
e

For Key-in (KEY) style, enter the known second Input Value using the front
panel buttons.

For Apply (RPLY) style, the meter shows the previously stored Input Value for
Scaling Point 2. To retain this value, press the SEL button to advance to the next
parameter. To change the Input Value, press the RST button and apply the input
signal to the meter. Adjust the signal source externally until the desired Input
Value appears. Press the SEL button to enter the value being displayed.

0 to 23333

DISPLAY VALUE FOR SCALING POINT 2

5P 2 %
©| a0

Enter the second Display Value by using the front panel buttons. This is the
same for YEY and APLY scaling styles.

- 13933 to 93999

General Notes on Scaling

1. When using the Apply (APLY) scaling style, input values for scaling points
must be confined to the signal input imits of the selected range.

2. The same Input Value should not correspond to more than one Display Value.
(Example: 10 V can not equal 0 and 10.)

3. For input levels beyond the programmed Input Values, the meter extends the
Display Value by calculating the slope from the two coordinate pairs (P !/
dSP 1 & P2 / dSP2).
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USER INPUT FUNCTION

MODE DESCRIPTION

N0 No Function User Input disabled.

See Programming Mode Access chart

Program Mode Lock-out (Module 3).

25D Zero Input Zero the Input Display value causing
rd (Edge triggered) Display Reading to be Offset.
+ESEL Reset (Edge triggered) Resets the assigned value(s) to the

current input value.
Holds the assigned display, but all other

d-HLd Display Hold meter functions continue as long as
activated (maintained action).
d-5EL (DEIZZISYI'E :gl;i?e d) Advance once for each activation.
d-LEN Display Intensity Level Increase intensity one level for each
LEU (Edge Triggered) activation (backlight version only).
rm n. Backlight Color Change backlight color with each
LULU" (Edge Triggered) activation (backlight version only).

DISPLAY MODE DESCRIPTION
Serial transmit of the active parameters
Pr int Print Request selected in the Print Options menu

(Module 5).

Same as Print Request followed by a

Print and Reset momentary reset of the assigned value(s).

PorlSk

r5k- | Setpoint 1 Reset Resets setpoint 1 output.
r 5k -2 Setpoint 2 Reset Resets setpoint 2 output.
r 5 {2 Setpoint 1 and 2 Reset  Reset both setpoint 1 and 2 outputs.

USER INPUT ASSIGNMENT

U-ASN Hi HIALD

Sl d5P) .

Select the value(s) to which the User Input Function is assigned. The User
Input Assignment only applies if a selection of reset, display hold, or print and
reset is selected in the User Input Function menu.

6.2 MODULE 2 - SECONDARY FUNCTION PARAMETERS (2-5E0)

PARAMETER MENU

Pra

SEL
\H -En HH -t

}———{Lu-ﬁn }———{Ln-t

}--{F[E }-—-{fnds

Max Display Max Capture
Enable Delay Time

Min Display
Enable

Min Capture Factory Access Code
Delay Time Service For Service
Operations Operations

MAX DISPLAY ENABLE
na 4E5

&(i
!ﬁ

Enables the Maximum Display Capture capability.

MAX CAPTURE DELAY TIME

0 to 9939 seconds

=
a5

2l

When the Input Display is above the present MAX value for the entered
delay time, the meter will capture that display value as the new MAX reading.
A delay time helps to avoid false captures of sudden short spikes.

&(

MIN DISPLAY ENABLE

I
c3
.
H
p=)
=%

na 4ES

@

Enables the Minimum Display Capture capability.

MIN CAPTURE DELAY TIME

=164

&ea

il to 9993 seconds

2l

When the Input Display is below the present MIN value for the entered delay
time, the meter will capture that display value as the new MIN reading. A delay
time helps to avoid false captures of sudden short spikes.

FACTORY SERVICE OPERATIONS

%

&3
!m

=]
(==}

4ES

Select 4E5 to perform either of the Factory Service Operations shown below.

24
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RESTORE FACTORY DEFAULT SETTINGS

m%
L 6

Entering Code 66 will overwrite all user settings with
the factory settings. The meter will display rE5Et and then
return to [odE O0. Press the SEL button to exit the module.

VIEW VERSION DISPLAY

Entering Code 50 will display the version (x.x) of the
meter. The display then returns to [adE 0. Press the SEL
button to exit the module.

CALIBRATION

The CUBSV uses stored voltage calibration values to
provide accurate voltage measurements. Over time, the
electrical characteristics of the components inside the meter
will slowly change, with the result that the stored calibration
values no longer accurately define the input circuit. For
most applications, recalibration every 1 to 2 years should be sufficient.

Calibration of the CUBS5V involves an input voltage calibration, which
should only be performed by individuals experienced in calibrating electronic
equipment. Allow a 30 minute warm up before performing any calibration
related procedures. The following procedures should be performed at an
ambient temperature of 15 to 35°C (59 to 95°F).

CAUTION: The accuracy of the calibration equipment will directly affect the

accuracy of the CUBSV.

Voltage Calibration

1. Connect a precision DC voltage source with an accuracy of 0.01% or better
to the INP+ (positive) and COMM (negative) terminals of the CUBSV. Set
the output of the voltage source to zero.

2. With the display at [adE 48, press and hold the SEL button for 2 seconds. Unit

will display LAL N0

. Press the RST button to select the range to be calibrated.

. Press the SEL button. Display reads B0u.

5. With the voltage source set to zero (or a dead short applied to the input), press
SEL. Display reads [ALL for about 8 seconds.

6. When the display reads the selected range, apply full-scale input signal for
the range. (Note: For 200V range, apply 100V as indicated on the display.)
Press SEL. Display reads [ALL for about 8 seconds.

7. Repeat steps 3 through 6 for each input range to be calibrated. When display
reads [AL l, press the SEL button to exit calibration.

AW
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6.3 MODULE 3 - DispLAY AND FRONT PANEL BUuTTON

PARAMETERS (3-457)

PARAMETER MENU

Backlight Unit Only

SEL
Pt S St R0 —ferol WS 00— lE o
Display Front Panel Front Panel Zero Display Display Units Display Display Programming
Update Time Display Reset Enable W/Display Scroll Indicator Color Intensity Security Code
Select Enable Reset Enable Selection Level

DISPLAY UPDATE TIME
Pt %
[ F

This parameter sets the display update time in seconds.

seconds

FRONT PANEL DISPLAY SELECT ENABLE (SEL)

S % n
% YES no

The YE5 selection allows the SEL button to toggle through the enabled
displays.

FRONT PANEL RESET ENABLE (RST)

o[ &

This selection allows the RST button to reset the selected value(s).

L
Hi-LD

ZERO DISPLAY WITH DISPLAY RESET

2D %
N 4ES no

This parameter enables the RST button or user input to zero the input display
value, causing the display reading to be offset.

Note: For this parameter to operate, the RST button or User Input being used
must be set to d5P and the Input value must be displayed. If these conditions are
not met, the display will not zero.

DISPLAY SCROLL ENABLE

Gerol %
S

The 45 selection allows the display to automatically scroll through the
enabled displays. The scroll rate is every 4 seconds. This parameter only appears
when the MAX or MIN displays are enabled.

4ES na

UNITS INDICATOR SELECTION
%
S ofF W

This parameter activates the Units Indicator on the display. There are two
methods of selecting the Indicator. List will present a group of Units
preprogrammed into the meter. Segments allows the user to choose which of the
segments should light.

Lk SERS

1-717-767-6511

DISPLAY COLOR (BACKLIGHT UNIT ONLY)
%
% rid Brin

Enter the desired display color, red or green. This parameter is active for
backlight units only.

DISPLAY INTENSITY LEVEL (BACKLIGHT UNIT ONLY)
@ ,
&

Enter the desired Display Intensity Level (1-5). The display will actively dim
or brighten as levels are changed. This parameter is active for backlight units only.

to §

PROGRAMMING SECURITY CODE

adf |
“[ oo

The Security Code determines the programming mode and the accessibility
of programming parameters. This code can be used along with the Program
Mode Lock-out (P-Lac) in the User Input Function parameter (Module 1).

Two programming modes are available. Full Programming mode allows all
parameters to be viewed and modified. Quick Programming mode permits only
the Setpoint values to be modified, but allows direct access to these values
without having to enter Full Programming mode.

Programming a Security Code other than 0, requires this code to be entered
at the [odE prompt in order to access Full Programming mode. Depending on the
code value, Quick Programming may be accessible before the [odf prompt
appears (see chart).

000 to 1999

USER INPUT|USER INPUT|SECURITY| MODE WHEN “SEL” | FULL PROGRAMMING
FUNCTION STATE CODE [BUTTON IS PRESSED MODE ACCESS
0 Full Programming Immediate Access
After Quick Programming
not P-Lac 1-99  |Quick Programming| with correct code entry
at Lodf prompt *
With correct code entry
- r
100-999 LodE prompt at LodE prompt *
0 Programming Lock No Access
Active 1-99  |Quick Programming No Access
P-Loc
With correct code entry
! r
100-999 LadE prompt at LodE prompt *
Not Active | 0-999 | Full Programming Immediate Access

* Entering Code 222 allows access regardless of security code.
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6.4 MODULE 4 - SETPOINT OUTPUT PARAMETERS (4-5°t)

Y-5PL

PARAMETER MENU

Pro

Backlight

Unit Onl: —‘ }
\SPSEL }—{Hct-n }—{spt-n }—{Hsh }—{wn-n }—{wF-n HrEE'n }—{rfn-n HStb-n }—{n:[-ny }J

Setpoint Setpoint Setpoint Hysteresis On Time Off Time Output Reset Output Reset Standby Change Display
Select Action Value Value Delay Delay Action W/Display Operation Color with
Reset Output State
The Setpoint Output Parameters are only active when an optional output SETPOINT VALUE
module is installed in the meter.
PE-n |9
- 18599 to 99933

SETPOINT SELECT
ni 5P-1 5p-2

[y

ik
g}y

£l

Enter the setpoint (output) to be programmed. The n in the following
parameters will reflect the chosen setpoint number. After the chosen setpoint
is completely programmed, the display will return to 5PSEL. Repeat steps for
each setpoint to be programmed. Select il to exit the module. The number of
setpoints available is setpoint output card dependent.

SETPOINT 2 ENABLE
4ES no

T
!T

-c

=

Select 4E5 to enable Setpoint 2 and access the setup parameters. If 0 is
selected, the unit returns to 5P5EL and setpoint 2 is disabled.

SETPOINT ACTION

Hi-bi LO-bl Hi-Ub LO-tb

C.

Enter the action for the selected setpoint (output). See Setpoint Output
Figures for a visual detail of each action.

o

= High Acting, with balanced hysteresis

Hi-bl
LO-bl = Low Acting, with balanced hysteresis
Hi-Ub = High Acting, with unbalanced hysteresis
LO-Ub = Low Acting, with unbalanced hysteresis
SP + %Hys ¢ ISP + 4Hys /
‘ ‘ ﬂ ‘
sP t Hys sp i Hys
‘ \
SP - %Hys } ISP - %4Hys :
1 I
| | N
OUTPUT OFF ON OFF OUTPUT OFF ON OFF

STATE T T STATE
TRIGGER POINTS

High Acting (Balanced Hys) = H-bi

TTRIGGER POINTS T

Low Acting (Balanced Hys) = L0-bL

| iooo)

Enter the desired setpoint value. The decimal point position for the setpoint
and hysteresis values follow the selection set in Module 1.

HYSTERESIS VALUE

Hi5n |
S 2

Enter desired hysteresis value. See Setpoint Output Figures for visual
explanation of how setpoint output actions (balanced and unbalanced) are
affected by the hysteresis. When the setpoint is a control output, usually
balanced hysteresis is used. For alarm applications, usually unbalanced
hysteresis is used. For unbalanced hysteresis modes, the hysteresis functions on
the low side for high acting setpoints and functions on the high side for low
acting setpoints.

{ to 59993

Note: Hysteresis eliminates output chatter at the switch point, while time delay
can be used to prevent false triggering during process transient events.

ON TIME DELAY
@
e

Enter the time value in seconds that the output is delayed from turning on
after the trigger point is reached. A value of 0.0 allows the meter to update the
output status per the response time listed in the Specifications.

00 to 5399 seconds

OFF TIME DELAY

OF-n |
S o

Enter the time value in seconds that the output is delayed from turning off
after the trigger point is reached. A value of 0.0 allows the meter to update the
output status per the response time listed in the Specifications.

0 to 5999 seconds

OUTPUT RESET ACTION

PSEen || Ruta LALCH L-dly

SP

ISP + Hys

SP - Hys

!
I
=3
&

N4

| |
| |
. | |
OFF on OFF OUTPUT OFF oN OFF

STATE

OUTPUT
STATE

TTRIGGER POINTS T TTRIGGER POINTS

n —

L0t

High Acting (Unbalanced Hys) = H!-llh | Low Acting (Unbalanced Hys)

242

Q:) H IEIJ Enter the reset action of the output. See figure for details.
u

Auto = Automatic action; This action allows the output to

automatically reset off at the trigger points per the Setpoint Action shown in

Setpoint Output Figures. The “on” output may be manually reset (off)

immediately by the front panel RST button or user input.The output remains
off until the trigger point is crossed again.

LALCH = Latch with immediate reset action; This action latches the output on at
the trigger point per the Setpoint Action shown in Setpoint Output Figures.
Latch means that the output can only be turned off by the front panel RST

www.redlion.net
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button or user input manual reset, serial reset command or meter power
cycle. When the user input or RST button is activated (momentary action),
the corresponding “on” output is reset immediately and remains off until the
trigger point is crossed again. (Previously latched alarms will be off if power
up Display Value is lower than setpoint value.)

—

-dtY = Latch with delay reset action; This action latches the output on at the
trigger point per the Setpoint Action shown in Setpoint Output Figures. Latch
means that the output can only be turned off by the front panel RST button
or user input manual reset, serial reset command or meter power cycle. When
the user input or RST button is activated (momentary action), the meter
delays the event until the corresponding “on” output crosses the trigger off
point. (Previously latched outputs are off if power up Display Value is lower
than setpoint value. During a power cycle, the meter erases a previous L-dLY
reset if it is not activated at power up.)

MANUAL
RESET

SP - Hys ’7/|_ WJ_ _ _+ Hys

I
Lo
on || oFF (Ruta)
[
OUTPUT |
[

STATE OFF  (LRELH)

OFF  (L-dL¥)

Setpoint Output Reset Actions

OUTPUT RESET WITH DISPLAY RESET

% " s
%

This parameter enables the RST button or user input to reset the output when
the display is reset.

Note: For this parameter to operate, the RST button or User Input being used
must be set to d5P and the Input value must be displayed. If these conditions are
not met, the output will not reset.

STANDBY OPERATION

Sth-n |
S

When Y4E5, the output is disabled (after a power up) until the trigger point is
crossed. Once the output is on, the output operates normally per the Setpoint
Action and Output Reset Action.

na 4E5

CHANGE DISPLAY COLOR w/OUTPUT STATE
S

o m

This parameter enables the backlight CUBS to switch the backlight color when
the output state changes. This parameter is only active for the backlight version.

[==]

4ES

6.5 MODULE 5 - SERIAL SETUP PARAMETERS (5-5Er)

5-5Er

SEL l

PARAMETER MENU

Pro

bAld dAtA PRr

Addr Abbr OPE

Baud Rate Data Bit Parity Bit

Meter Abbreviated Print
Address

Printing Options

The Serial Setup Parameters are only active when one of the optional serial communication/programming cards is installed in the meter.

Refer to the CUB5COM bulletin for details on CUBS RS232 or RS485 serial communications.

Refer to the CUBSUSB bulletin for details on the CUBS USB programming and programming requirements.
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MODEL CUBS5I - MINIATURE ELECTRONIC 5-DIGIT DC CURRENT METER

c @ US LISTED
IND. CONT. EQ.

S1EB

FOUR SELECTABLE D.C. RANGES
200 pA, 2 mA, 20 mA, 200 mA

MINIMUM AND MAXIMUM DISPLAY CAPTURE

LCD, REFLECTIVE OR RED/GREEN LED BACKLIGHTING

0.48" (12.2 mm) HIGH DIGITS

OPTIONAL SETPOINT OUTPUT CARD

OPTIONAL SERIAL COMMUNICATIONS CARD (RS232 or RS485)
OPTIONAL USB PROGRAMMING CARD

OPERATES FROM 9 TO 28 VDC POWER SOURCE

FRONT PANEL OR CRIMSON PROGRAMMABLE

DISPLAY COLOR CHANGE CAPABILITY AT SETPOINT OUTPUT
NEMA 4X/IP65 SEALED FRONT BEZEL

GENERAL DESCRIPTION

The CUBS provides the user the ultimate in flexibility, from its complete user
programming to the optional setpoint control and communication capability.
The CUBSI accepts a DC Current input signal and provides a display in the
desired unit of measure. The meter also features minimum and maximum
display capture, display offset, units indicator, and programmable user input.
The display can be toggled either manually or automatically between the

SAFETY SUMMARY

All safety related regulations, local codes and instructions that appear in this

literature or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If
equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

Do not use this meter to directly command motors, valves, or other actuators

not equipped with safeguards. To do so can be potentially harmful to persons or

equipment in the event of a fault to the meter.
CAUTION: Risk of electric shock.

CAUTION: Risk of Danger.
Read complete instructions prior to
installationand operation of the unit.

selected displays.

The CUBS display has 0.48" (12.2 mm) high digits. The LCD is available in
two versions, reflective and red/green backlight. The backlight version is user
selectable for the desired color and also has variable display intensity.

The capability of the CUBS can be easily expanded with the addition of
option cards. Setpoint capability is field installable with the addition of the
setpoint output cards. Serial communications capability for RS232 or RS485 is
added with a serial option card.

The CUBS can be powered from an optional Red Lion Micro-Line/Sensor
Power Supply (MLPS), which attaches directly to the back of a CUBS. The
MLPS is powered from 85 to 250 VAC and provides up to 400 mA to drive the
unit and sensors.

CURRENT

The CUBSI is the DC Current meter. It features 4 current input ranges, that
are selected by the user via a programming jumper and software input range
selection. The ranges consist of following: 200 pA, 2 mA, 20 mA, or 200 mA.
Users should select the appropriate current range that covers their maximum
signal input.

DIMENSIONS In inches (mm)

Note: Recommended minimum clearance (behind the panel) for mounting clip installation is 2.15" (54.6) H x 3.00" (76.2) W.

r.13 (3.3)

red I@n ] 1 — 3
WXL AL (1 I 13075
minl _U_l (% 1.54 (39.1) 1.29 (32.8) (33 %g )
SEL RST O T
- J +
+.025
I* 2.95 (74.9) %I 15 (3.8) ——| I__1_71 — - 208000
(43.4) (6874)
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|ORDERING INFORMATION

TYPE MODEL NO. DESCRIPTION PART NUMBER
DC Current Meter with Reflective Display CUBS5IR00
CUB5 CUBSI
DC Current Meter with Backlight Display CUBS5IB00
CUBSRLY Single Relay Option Card CUBS5RLY0
CUB5SNK Dual Sinking Open Collector Output Card CUB5SNKO
Optional Plug-in Cards RS485 Serial Communications Card CUB5COM1
CUB5COM
RS232 Serial Communications Card CUB5COM2
CUB5USB USB Programming Card CUB5USBO
+12 VDC Micro-Line Power Supply, 85 to 250 VAC source, 400 mA max out MLPS1000
MLPS
+24 VDC Micro-Line Power Supply, 85 to 250 VAC source, 200 mA max out MLPS2000
CBLPROG Programming Cable RS232 (RJ11-DB9) CBLPROGO
Accessories
CBPRO Programming Cable RS485 (RJ11-DB9) CBPRO007
SFCRD Crimson PC Configuration Software for Windows 98, ME, 2000, XP 1 SFCRD200
CBLUSB USB Programming Cable CBLUSBO00

! Crimson software is a free download from http://www.redlion.net

\GENERAL METER SPECIFICATIONS

1. DISPLAY: 5 digit LCD 0.48" (12.2 mm) high digits
CUBSIRO00: Reflective LCD with full viewing angle
CUBSIB00: Transmissive LCD with selectable red or green LED backlight,
viewing angle optimized. Display color change capability with output state
when using an output module.

2. POWER: Input voltage range is +9 to +28 VDC with short circuit and input
polarity protection. Must use an RLC model MLPS or an NEC Class 2 or
Limited Power Source (LPS) rated power supply.

MODEL INPUT CURRENT |[INPUT CURRENT
NO. DISPLAY COLOR @ 9 VDC WITHOUT | @ 9 VDC WITH
CUB5RLY0 CUB5RLY0
CUB5IR00 10 mA 40 mA
CUBS5IB00 Red (max intensity) 85 mA 115 mA
CUBS5IB00 Green (max intensity) 95 mA 125 mA
3. INPUT RANGES: Jumper Selectable
D.C. Currents: 200 pA, 2 mA, 20 mA, or 200 mA
4. SIGNAL INPUTS:
INPUT ACCURACY INPUT MAX TEMP.
RANGE t("-?:: siy:e;: IMPEDANCE s'l':;P':’:L RESOLUTION | ¢ 6 eFFICIENT
200 pA |0.1% of span| 1.111 KQ 15 mA 10 nA 70 ppm / °C
2mA [0.1% of span 111 Q 50 mA 0.1 pA 70 ppm / °C
20 mA |0.1% of span 11Q 150 mA 1 A 70 ppm / °C
200 mA | 0.1% of span 1Q 500 mA 10 pA 70 ppm/ °C

5. OVERRANGE RATINGS, PROTECTION & INDICATION:
9 to 28 VDC power circuit is not isolated from the signal circuit.
Input Overrange Indication: “0L0L”.
Input Underrange Indication: “ULil”.
Display Overrange/Underrange Indication: “....."/*“-.....”

6. RESPONSE TIME:
Display: 500 msec min.
Output: 800 msec max (with input filter setting of 0)

7. NORMAL MODE REJECTION: 60 dB 50/60 Hz

8. USER INPUT (USR): Programmable input. Connect terminal to common
(USR COMM) to activate function. Internal 10KQ pull-up resistor to +9 to
28 VDC.
Threshold Levels: Vi; = 0.7 V max; Vi = 2.4 V min; Vyjax = 28 VDC
Response Time: 5 msec typ.; 50 msec debounce (activation and release)

9. MEMORY:: Nonvolatile E°PROM memory retains all programming
parameters and max/min values when power is removed.

10. ENVIRONMENTAL CONDITIONS:
Operating Temperature Range for CUBSIR00: -35 to 75°C
Operating Temperature Range for CUBSIB00 depends on display color
and intensity level as per below:
INTENSITY LEVEL
Red Display 1&2

TEMPERATURE
-351to0 75°C
-351to 70°C
-35 to 60°C
-35 to 50°C
-351t0 75°C
-35to 65°C
-35 to 50°C
-35 to 35°C

Green Display 1

O AW R~ W
N

Storage Temperature: -35 to 85°C

Operating and Storage Humidity: 0 to 85% max. relative humidity (non-
condensing)

Vibration to TEC 68-2-6: Operational 5-500 Hz, 5 g

Shock to IEC 68-2-27: Operational 30 g

Altitude: Up to 2000 meters

11. CONNECTIONS: Wire clamping screw terminals

Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire

Torque: 5 inch-1bs (0.565 N-m) max.

12. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 requirements for
outdoor use. Installation Category I, Pollution Degree 2. High impact plastic
case with clear viewing window. Panel gasket and mounting clip included.

13. CERTIFICATIONS AND COMPLIANCES:

CE Approved
EN 61326-1 Immunity to Industrial Locations
Emission CISPR 11 Class A
IEC/EN 61010-1
RoHS Compliant
UL Recognized Component: File #E179259
UL Listed: File #£137808
Type 4X Outdoor Enclosure rating (Face only)
IP65 Enclosure rating (Face only)
IP20 Enclosure rating (Rear of unit)
Refer to EMC Installation Guidelines for additional information.
14. WEIGHT: 3.2 0z (100 g)
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OPTIONAL PLUG-IN CARDS

ADDING OPTION CARDS

The CUBS meters can be fitted with optional output cards and/or serial
communications cards. The details for the plug-in cards can be reviewed in the
specification section below. The plug-in cards, that are sold separately, can be
installed initially or at a later date.

WARNING: Disconnect all power to the unit before installing
Plug-in card.

Note: Measurement errors may occur if signal input common is shared with
another circuit common (ie, serial common, Dual Sinking Output option card,
or Power Supply common) on multiple units.

SINGLE RELAY CARD
Type: Single FORM-C relay
Isolation To Sensor & User Input Commons: 1400 Vrms for 1 min.
Working Voltage: 150 Vrms
Contact Rating: 1 amp @ 30 VDC resistive; 0.3 amp @ 125 VAC resistive
Life Expectancy: 100,000 minimum operations

DUAL SINKING OUTPUT CARD
Type: Non-isolated switched DC, N Channel open drain MOSFET
Current Rating: 100 mA max.
Vpson: 0.7V @ 100 mA

VDS MAX- 30 VDC
Offstate Leakage Current: 0.5 mA max.

RS485 SERIAL COMMUNICATIONS CARD
Type: RS485 multi-point balanced interface (non-isolated)
Baud Rate: 300 to 38.4k
Data Format: 7/8 bits; odd, even, or no parity
Bus Address: 0 to 99; max 32 meters per line
Transmit Delay: Selectable (refer to CUBSCOM bulletin)

RS232 SERIAL COMMUNICATIONS CARD
Type: RS232 half duplex (non-isolated)
Baud Rate: 300 to 38.4k
Data Format: 7/8 bits; odd, even, or no parity

USB PROGRAMMING CARD
Type: USB virtual comms port
Connection: Type B
Baud Rate: 300 to 38.4k
Unit Address: 0 to 99

1.0 INSTALLING THE METER

INSTALLATION

The meter meets NEMA 4X/IP65 requirements when properly installed. The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the
unit. Slide the panel gasket over the rear of the unit to
the back of the bezel. The unit should be installed
fully assembled. Insert the unit into the panel
cutout.

While holding the unit in place, push the panel
latch over the rear of the unit so that the tabs of the
panel latch engage in the slots on the case. The

panel latch should be engaged in the farthest forward slot possible. To achieve a
proper seal, tighten the latch screws evenly until the unit is snug in the panel
(Torque to approx. 28 to 36 in-0z [0.202 to 0.26 N-m]). Do not over-tighten the
SCIeWs.

INSTALLATION ENVIRONMENT

The unit should be installed in a location that does not exceed the operating
temperature and provides good air circulation. Placing the unit near devices that
generate excessive heat should be avoided.

The bezel should only be cleaned with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

Do not use tools of any kind (screwdrivers, pens, pencils, etc.) to operate the
keypad of the unit.

+.025
~—— 268 oo
+. +.024
(68 - ) 130 000
(33%:9)
GASKET 4
2.0 SETTING THE JUMPERS
INPUT RANGE JUMPER T T T T T T T
This jumper is used to select the proper input range. The input range selected | om0 D200 \
in programming must match the jumper setting. Select a range that is high } " i "
enough to accommodate the maximum signal input to avoid overloads. To ‘ 200mA 00 2omA |
access the jumper, remove the rear cover of the meter. | INPUT RANGE JUMPERS |
Warning: Exposed line voltage exists on the circuit boards.
Remove all power to the meter and load circuits before accessing
inside of the meter. s
MA”;SIARRCDUIT INPUT RANGE
REMOVING THE REAR COVER JUMPER LOGATIONS
To remove the rear cover, locate the cover locking tab below the 2nd and 3rd 5D
input terminals. To release the tab, insert a small, flat blade screwdriver between oo B
the tab and the plastic wall below the terminals. Inserting the screwdriver will L
provide enough pressure to release the tab locks. To replace the cover, align the G
cover with the input terminals and press down until the cover snaps into place.
.
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3.0 INSTALLING PLUG-IN CARDS

The Plug-in cards are separately purchased option cards that perform specific
functions. The cards plug into the main circuit board of the meter

L

Range Jumpers

g
[m|
oo

=

=
[\ ,y

;

Setpoint Card

Comms or ' g,
Programming | Ea 2
7N
Card & Q
|
N J
Locking Tab

CAUTION: The Plug-in cards and main circuit board contain static
sensitive components. Before handling the cards, discharge
static charges from your body by touching a grounded bare
metal object. Ideally, handle the cards at a static controlled
clean workstation. Also, only handle the cards by the edges.
Dirt, oil or other contaminants that may contact the cards can
adversely affect circuit operation.

REMOVING THE REAR COVER

To remove the rear cover, locate the cover locking tab below the 2nd and 3rd
input terminals. To release the tab, insert a small, flat blade screwdriver between
the tab and the plastic wall below the terminals. Inserting the screwdriver will
provide enough pressure to release the tab locks. To replace the cover, align the
cover with the input terminals and press down until the cover snaps into place.

4.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that the power
supplied to the meter (DC or AC) be protected by a fuse or circuit breaker.

Strip the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed
(stranded wires should be tinned with solder.) Insert the lead under the correct
screw-clamp terminal and tighten until the wire is secure. (Pull wire to verify
tightness.) Each terminal can accept up to one #14 AWG (2.55 mm) wire, two
#18 AWG (1.02 mm), or four #20 AWG (0.61 mm).

EMC INSTALLATION GUIDELINES

Although Red Lion Controls Products are designed with a high degree of
immunity to Electromagnetic Interference (EMI), proper installation and wiring
methods must be followed to ensure compatibility in each application. The type
of the electrical noise, source or coupling method into a unit may be different
for various installations. Cable length, routing, and shield termination are very
important and can mean the difference between a successful or troublesome
installation. Listed are some EMI guidelines for a successful installation in an
industrial environment.

1. A unit should be mounted in a metal enclosure, which is properly connected
to protective earth.

2. Use shielded cables for all Signal and Control inputs. The shield connection
should be made as short as possible. The connection point for the shield
depends somewhat upon the application. Listed below are the recommended
methods of connecting the shield, in order of their effectiveness.

a. Connect the shield to earth ground (protective earth) at one end where the

unit is mounted.

b. Connect the shield to earth ground at both ends of the cable, usually when

the noise source frequency is over 1 MHz.

3. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors, feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run through metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long

4.1 POWER WIRING

DC Power
+9 to +28 VDC: +VDC
Power Common: -VDC

CAUTION: 9 to 28 VDC
power circuit is not isolated

from the signal circuit.

[:] COMM
[:] INP +

14
3
[]

[ ]usrcomm

PWR COMMON +9-28 VDC —

and portable two-way radios are used in close proximity or if the installation

is near a commercial radio transmitter. Also, Signal or Control cables within

an enclosure should be routed as far away as possible from contactors,
control relays, transformers, and other noisy components.

4. Long cable runs are more susceptible to EMI pickup than short cable runs.

5. In extremely high EMI environments, the use of external EMI suppression
devices such as Ferrite Suppression Cores for signal and control cables is
effective. The following EMI suppression devices (or equivalent) are
recommended:

Fair-Rite part number 0443167251 (RLC part number FCOR0000)
Line Filters for input power cables:
Schaffner # FN2010-1/07 (Red Lion Controls # LFIL0000)

6. To protect relay contacts that control inductive loads and to minimize radiated
and conducted noise (EMI), some type of contact protection network is
normally installed across the load, the contacts or both. The most effective
location is across the load.

a. Using a snubber, which is a resistor-capacitor (RC) network or metal oxide
varistor (MOV) across an AC inductive load is very effective at reducing
EMI and increasing relay contact life.

b. If a DC inductive load (such as a DC relay coil) is controlled by a transistor
switch, care must be taken not to exceed the breakdown voltage of the
transistor when the load is switched. One of the most effective ways is to
place a diode across the inductive load. Most RLC products with solid
state outputs have internal zener diode protection. However external diode
protection at the load is always a good design practice to limit EMI.
Although the use of a snubber or varistor could be used.

RLC part numbers: Snubber: SNUB0000
Varistor: ILS11500 or ILS23000

7. Care should be taken when connecting input and output devices to the
instrument. When a separate input and output common is provided, they
should not be mixed. Therefore a sensor common should NOT be connected
to an output common. This would cause EMI on the sensitive input common,
which could affect the instrument’s operation.

VisitRLC’s website athttp://www.redlion.net/Support/InstallationConsiderations.
html for more information on EMI guidelines, Safety and CE issues as they
relate to Red Lion Controls products.

4.2 USER INPUT WIRING
Sinking Logic
USR COMM }Connect external switching device between the

USR User Input terminal and User Input Common.

The user input of the meter is ]

internally pulled up to +9 to +28 V 3 . % ¥

with 10 K resistance. The input is % 2 g &

active when it is pulled low (<0 .7 V). D D
=M.

[] [

PWR COMMON +9-28 VDC
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4.3 INPUT WIRING

CAUTION: Power input common is NOT isolated from user and input
commons. In order to preserve the safety of the meter application, the
power input common must be suitably isolated from hazardous live
earth referenced voltage; or input common must be at protective earth

ground potential. If not, hazardous voltage may be present at the signal or user
inputs and input common terminals. Appropriate considerations must then be given
to the potential of the user and input commons with respect to earth ground; and the
common of the plug-in cards with respect to input common.

Before connecting signal wires, the Input Range Jumper should be verified for
proper position.

Input Signal (self powered)

'—‘ COMM

JUMPER MAX INPUT

a'_ POSITION CURRENT
z 200 A 15 mA
2mA 50 mA
+? 20 mA 150 mA
200 mA 500 mA

Series Loop (must use separate supply for sensor power
and each CUB5)

EXTERNAL POWER
COMM +VDC

2 WIRE TRANSMITTER|

eoc commion

m
TN r A

MODEL MODEL
uPsi @ us ey

RED LION CONTROLS
YORK,PA.  MADE INUS A

A C€

 pur
TERMNAL

2 Wire With External Power

2 WIRE TRANSMITTER

EeEle)
:

CoM
INP

COMM +VDC
EXTERNAL POWER

EEEE
S
Z o
8 2

RED LION CONTROLS

MODEL
MPST G us

EXTERNAL POWER
COMM +VDC

2 WIRE TRANSMITTER

RED LION CONTROLS

s CE

SETPOINT (OUTPUT) WIRING
SINGLE SETPOINT RELAY PLUG-IN CARD ELECTRICAL CONNECTIONS
com
N.O.
COM N.O. N.C.
| . o OSNK 1(2)
E %f (30 V MAX.)
* o COM

ELECTRICAL CONNECTIONS
Output Common is not isolated from DC Power Common. Load
must be wired between OSNK terminal and V+ of the load supply.

4.5 SERIAL COMMUNICATION WIRING 4.6 USB PROGRAMMING

SERIAL COMMUNICATIONS PLUG-IN CARD

USB PROGRAMING PLUG-IN CARD

O Ulee . o
X)) oo T
oo T
RS485 RS232
[ ]
RJ11 CONNECTOR PIN OUTS =
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5.0 REVIEWING THE FRONT BUTTONS AND DISPLAY

red I@n

MAXT 10
a0,

I

I,

0 g(h/ﬂ
I

o %

(A(
(A

{
U()

SEL

RST

BUTTON DISPLAY MODE OPERATION
SEL Index display through enabled values

RST Resets values (MIN/MAX) or outputs

ENTERING PROGRAM MODE

Press and hold for 2 seconds to activate

PROGRAMMING MODE OPERATION

Store selected parameter and index to next parameter

Advances through the program menu
Increments selected parameter value or selection

OPERATING MODE DISPLAY DESIGNATORS
MAX - Maximum display capture value
MIN - Minimum display capture value

“1” - To the right of the display indicates setpoint 1 output activated.
“2” - To the right of the display indicates setpoint 2 output activated.

Pressing the SEL button toggles the meter through the selected displays. If display scroll is enabled, the display will toggle automatically every four seconds between

the enabled display values.

6.0 PROGRAMMING THE METER

DISPLAY
MODE

OVERVIEW

PROGRAMMING MENU

Secondary Display and Front Setpoint Serial
Signal Input Function Panel Key Output Setup
F Parameters Parameters Parameters Parameters Parameters
ro RST
7
4 L SEL L SEL W _SEL 4 p SEL
- i 2-SEL 3-d5P 4-5PE 5-5r
A 4 \ L 2 ¥ \ L

PROGRAMMING MODE ENTRY (SEL BUTTON)

It is recommended all programming changes be made off line, or before
installation. The meter normally operates in the Display Mode. No parameters
can be programmed in this mode. The Programming Mode is entered by
pressing and holding the SEL button. If it is not accessible then it is locked by
either a security code, or a hardware lock.

MODULE ENTRY (SEL & RST BUTTONS)

The Programming Menu is organized into separate modules. These modules
group together parameters that are related in function. The display will alternate
between Pro and the present module. The RST button is used to select the desired
module. The displayed module is entered by pressing the SEL button.

MODULE MENU (SEL BUTTON)

Each module has a separate module menu (which is shown at the start of each
module discussion). The SEL button is pressed to advance to a particular
parameter to be changed, without changing the programming of preceding
parameters. After completing a module, the display will return to Pro 0.
Programming may continue by accessing additional modules.

SELECTION / VALUE ENTRY

For each parameter, the display alternates between the present parameter and
the selections/value for that parameter. The RST button is used to move through
the selections/values for that parameter. Pressing the SEL button, stores and
activates the displayed selection/value. This also advances the meter to the next
parameter.

For numeric values, press the RST button to access the value. The right hand
most digit will begin to flash. Pressing the RST button again increments the
digit by one or the user can hold the RST button and the digit will automatically
scroll. The SEL button will advance to the next digit. Pressing and holding the
SEL button will enter the value and move to the next parameter.

1-717-767-6511
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PROGRAMMING MODE EXIT (SEL BUTTON)

The Programming Mode is exited by pressing the SEL button with Pro fill
displayed. This will commit any stored parameter changes to memory and
return the meter to the Display Mode. (If power loss occurs before returning to
the Display Mode, verify recent parameter changes.)

PROGRAMMING TIPS

It is recommended to start with Module 1 and proceed through each module in
sequence. When programming is complete, it is recommended to record the
parameter programming and lock out parameter programming with the user input
or programming security code.

FACTORY SETTINGS

Factory Settings may be completely restored in Module 2. This is useful
when encountering programming problems.

ALTERNATING SELECTION DISPLAY

In the explanation of the modules, the following dual display with arrows will
appear. This is used to illustrate the display alternating between the parameter
on top and the parameter’s Factory Setting on the bottom. In most cases,
selections and values for the parameter will be listed on the right.

Indicates Program Mode Alternating Display

Parameter 1] mn
u5r U1 %
% Selection/Value

Factory Settings are shown.
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6.1 MODULE 1 - S1GNAL INPUT PARAMETERS ( I-

)

PARAMETER MENU

- e Pro
SEL
(AMBE —dfCPe —OFSEE —{Fikr —{bAld —SEULE (1P 1 S (i 2 5P 2 —{uS-m —u-Aen
Input Display Display Filter Filter Scaling Input Value Display Value Input Value Display Value User Input User Input
Range Decimal Offset Setting Band Style for Scaling For Scaling for Scaling For Scaling Function Assignment
Point Value Point 1 Point 1 Point 2 Point 2
CUBS5I INPUT RANGE SCALING STYLE
YEY APLY
RANGE RANGE
< SELECTION pelolUmion  SELECTION pelolirion SEYLE [
Z00uR 200.00 pA 00R  20.000 mA
% 0002R  2.0000 mA 02R 200.00 mA % vEY

Select the input range that corresponds to the external signal. This selection
should be high enough to avoid input signal overload but low enough for the
desired input resolution. This selection and the position of the Input Range
Jumper must match.

DISPLAY DECIMAL POINT

Qg oo om
%[ ooog)

Select the decimal point location for the Input, MIN and MAX displays. This
selection also affects the d5 { and d5P¢ parameters and setpoint values.

=
=

HHHH HHHHH

DISPLAY OFFSET VALUE

OFSEE |
%[ o000

The display can be corrected with an offset value. This can be used to
compensate for signal variations or sensor errors. This value is automatically
updated after a Zero Display to show how far the display is offset. A value of
zero will remove the effects of offset.

- 13339 to /3399

FILTER SETTING
FiLtr % 0123
S

If the displayed value is difficult to read due to small process variations or
noise, increased levels of filtering will help to stabilize the display. Software
filtering effectively combines a fraction of the current input reading with a
fraction of the previous displayed reading to generate the new display.

Filter values represent no filtering (0), up to heavy filtering (3). A value of 1
for the filter uses 1/4 of the new input and 3/4 of the previous display to generate
the new display. A filter value of 2 uses 1/8 new and 7/8 previous. A filter value
of 3 uses 1/16 new and 15/16 previous.

FILTER BAND

bRd | %
S @

The filter will adapt to variations in the input signal. When the variation
exceeds the input filter band value, the filter disengages. When the variation
becomes less than the band value, the filter engages again. This allows for a
stable readout, but permits the display to settle rapidly after a large process
change. The value of the band is in display units, independent of the Display
Decimal Point position. A band setting of ‘0’ keeps the filter permanently
engaged at the filter level selected above.

0 to 39 display units
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If Input Values and corresponding Display Values are known, the Key-in
(PEY) scaling style can be used. This allows scaling without the presence or
changing of the input signal. If Input Values have to be derived from the actual
input signal source or simulator, the Apply (APLY) scaling style must be used.

INPUT VALUE FOR SCALING POINT 1

QA Dtom
%

For Key-in (EY) style, enter the first Input Value using the front panel buttons.
(The Input Range selection sets the decimal location for the Input Value).

For Apply (RPLY) style, the meter shows the previously stored Input Value. To
retain this value, press the SEL button to advance to the next parameter. To
change the Input Value, press the RST button and apply the input signal to the
meter. Adjust the signal source externally until the desired Input Value appears.
Press the SEL button to enter the value being displayed.

DISPLAY VALUE FOR SCALING POINT 1
@
&

Enter the first Display Value by using the front panel buttons. This is the same
for YEY and APLY scaling styles. The decimal point follows the dELPE selection.

- 13399 to 99559

INPUT VALUE FOR SCALING POINT 2
@
e

For Key-in (KEY) style, enter the known second Input Value using the front
panel buttons.

For Apply (RPLY) style, the meter shows the previously stored Input Value for
Scaling Point 2. To retain this value, press the SEL button to advance to the next
parameter. To change the Input Value, press the RST button and apply the input
signal to the meter. Adjust the signal source externally until the desired Input
Value appears. Press the SEL button to enter the value being displayed.

0 to 23333

DISPLAY VALUE FOR SCALING POINT 2

5P 2 %
| oo

Enter the second Display Value by using the front panel buttons. This is the
same for PEY and APLY scaling styles.

- 13933 to 93999

General Notes on Scaling

1. When using the Apply (APLY) scaling style, input values for scaling points
must be confined to the range limits shown.

2. The same Input Value should not correspond to more than one Display Value.
(Example: 20 mA can not equal 0 and 20.)

3. For input levels beyond the programmed Input Values, the meter extends the
Display Value by calculating the slope from the two coordinate pairs (P /
dSP 1 & P2 / dSP2).

www.redlion.net
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USER INPUT FUNCTION

L

DISPLAY MODE
N0 No Function

DESCRIPTION
User Input disabled.

P-lac Program Mode Lock-out  See Programming Mode Access chart
(Module 3).
k- Zero Input Zero the Input Display value causing
(Edge triggered) Display Reading to be Offset.
rESEL Reset (Edge triggered) Resets the assigned value(s) to the
current input value.
d-HLd Display Hold Holds the assigned display, but all other
meter functions continue as long as
activated (maintained action).
-GFL Display Select Advance once for each activation.

d

(Edge Triggered)
d Display Intensity Level
(Edge Triggered)

Backlight Color
(Edge Triggered)

Increase intensity one level for each
activation (backlight version only).
Change backlight color with each
activation (backlight version only).

DESCRIPTION

Serial transmit of the active parameters
selected in the Print Options menu
(Module 5).

DISPLAY
Pront

MODE
Print Request

P-rSk Print and Reset Same as Print Request followed by a
momentary reset of the assigned value(s).

r5k- | Setpoint 1 Reset Resets setpoint 1 output.

r 5k -2 Setpoint 2 Reset Resets setpoint 2 output.

r 5k I2 Setpoint 1 and 2 Reset  Reset both setpoint 1 and 2 outputs.

USER INPUT ASSIGNMENT

U-AST | MU HIALD
G doP L 4
Select the value(s) to which the User Input Function is assigned. The User

Input Assignment only applies if a selection of reset, display hold, or print and
reset is selected in the User Input Function menu.

6.2 MODULE 2 - SECONDARY FUNCTION PARAMETERS (2-5E[)

2-5EL PARAMETER MENU Pro
SEL
Wibn =it  —i0En 0t 15—
Max Display Max Capture Min Display Min Capture Factory Access Code
Enable Delay Time Enable Delay Time Service For Service
Operations Operations

MAX DISPLAY ENABLE
no 4ES

<f{i
!ﬁ

Enables the Maximum Display Capture capability.

MAX CAPTURE DELAY TIME

00 to 3939 seconds

é(i
IQ

2l

When the Input Display is above the present MAX value for the entered
delay time, the meter will capture that display value as the new MAX reading.
A delay time helps to avoid false captures of sudden short spikes.

MIN DISPLAY ENABLE

I
c3
‘.
H
=]
=

no 4ES

&(

Enables the Minimum Display Capture capability.

MIN CAPTURE DELAY TIME

=2

s

00 to 9399 seconds
¢l

When the Input Display is below the present MIN value for the entered delay
time, the meter will capture that display value as the new MIN reading. A delay
time helps to avoid false captures of sudden short spikes.

FACTORY SERVICE OPERATIONS

%

gi
!m
g

4ES

Select 4E5 to perform either of the Factory Service Operations shown below.

1-717-767-6511

RESTORE FACTORY DEFAULT SETTINGS

adf |9
L 6

Entering Code 66 will overwrite all user settings with
the factory settings. The meter will display rE5Et and then
return to [odE O0. Press the SEL button to exit the module.

VIEW VERSION DISPLAY

Entering Code 50 will display the version (x.x) of the
meter. The display then returns to [odf 0. Press the SEL
button to exit the module.

odf |%
S 5

CALIBRATION

The CUBSI uses stored current calibration values to
provide accurate current measurements. Over time, the

r

4

Q{) electrical characteristics of the components inside the
CUBSI will slowly change with the result that the stored

calibration values no longer accurately define the input circuit. For most
applications, recalibration every 1 to 2 years should be sufficient.

Calibration of the CUBSI involves a current calibration which should only be
performed by individuals experienced in calibrating electronic equipment.
Allow 30 minute warm up before performing any calibration related procedure.
The following procedures should be performed at an ambient temperature of 15
to 35 °C (59 to 95 °F).

CAUTION: The accuracy of the calibration equipment will directly affect the

accuracy of the CUBSI.

Current Calibration

. Connect the negative lead of a precision DC current source with an accuracy
of 0.01% or better to the COMM terminal. Leave the positive lead of the DC
current source unconnected.

2. With the display at {odE "8, press and hold the SEL button for 2 seconds.
Unit will display CAL 10

. Press the RST button to select the range to be calibrated.

. Press the SEL button. Display reads 0.0A

. With the positive lead of the DC current source unconnected, press SEL.
Display reads [ALL for about 8 seconds.

. When the display reads the selected range, connect the positive lead of the DC
current source to INP+ and apply full-scale input signal for the range. (Note:
For 200 mA range, apply 100 mA as indicated on the display.)

. Repeat steps 3 through 6 for each input range to be calibrated. When display
reads [AL N0, press the SEL button to exit calibration.

—_

[V SN OS]

[=2)

~
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6.3 MODULE 3 - DispLAY AND FRONT PANEL BUTTON

PARAMETERS (3-45P)

PARAMETER MENU

Backlight Unit Only

SEL —
Pt —bE St —PE0 —fSerol RS 00—l —od
Display Front Panel Front Panel Zero Display Display Units Display Display Programming
Update Time Display Reset Enable W/Display Scroll Indicator Color Intensity Security Code
Select Enable Reset Enable Selection Level

DISPLAY UPDATE TIME
dPE e
[ °

This parameter sets the display update time in seconds.

2 seconds

FRONT PANEL DISPLAY SELECT ENABLE (SEL)

S % n
% YES no

The 4E5 selection allows the SEL button to toggle through the enabled
displays.

FRONT PANEL RESET ENABLE (RST)

o[ &

This selection allows the RST button to reset the selected value(s).

L
Hi-LD

ZERO DISPLAY WITH DISPLAY RESET

2D %
N 4ES no

This parameter enables the RST button or user input to zero the input display
value, causing the display reading to be offset.

Note: For this parameter to operate, the RST button or User Input being used
must be set to d5P and the Input value must be displayed. If these conditions are
not met, the display will not zero.

DISPLAY SCROLL ENABLE

Gerol %
S

The 45 selection allows the display to automatically scroll through the
enabled displays. The scroll rate is every 4 seconds. This parameter only appears
when the MAX or MIN displays are enabled.

4ES na

UNITS INDICATOR SELECTION
%
S ofF W

This parameter activates the Units Indicator on the display. There are two
methods of selecting the Indicator. List will present a group of Units
preprogrammed into the meter. Segments allows the user to choose which of the
segments should light.

L5k SERS

252

DISPLAY COLOR (BACKLIGHT UNIT ONLY)
%
% rid brn

Enter the desired display color, red or green. This parameter is active for
backlight units only.

DISPLAY INTENSITY LEVEL (BACKLIGHT UNIT ONLY)
@ ,
&

Enter the desired Display Intensity Level (1-5). The display will actively dim
or brighten as levels are changed. This parameter is active for backlight units only.

to §

PROGRAMMING SECURITY CODE

adf |
S oo

The Security Code determines the programming mode and the accessibility
of programming parameters. This code can be used along with the Program
Mode Lock-out (P-Lac) in the User Input Function parameter (Module 1).

Two programming modes are available. Full Programming mode allows all
parameters to be viewed and modified. Quick Programming mode permits only
the Setpoint values to be modified, but allows direct access to these values
without having to enter Full Programming mode.

Programming a Security Code other than 0, requires this code to be entered
at the [odE prompt in order to access Full Programming mode. Depending on the
code value, Quick Programming may be accessible before the [odf prompt
appears (see chart).

000 to 1999

USER INPUT|USER INPUT|SECURITY| MODE WHEN “SEL” | FULL PROGRAMMING
FUNCTION STATE CODE [BUTTON IS PRESSED MODE ACCESS
0 Full Programming Immediate Access
After Quick Programming
o 1-99  |Quick Programming| with correct code entry
not P-Loc e
at Lodf prompt *
With correct code entry
- r
100-999 LodE prompt at LodE prompt *
0 Programming Lock No Access
Active 1-99  [Quick Programming No Access
P-Loc
With correct code entry
! r
100-999 LadE prompt at LodE prompt *
Not Active | 0-999 | Full Programming Immediate Access

* Entering Code 222 allows access regardless of security code.

www.redlion.net
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6.4 MODULE 4 - SETPOINT OUTPUT PARAMETERS (4-5°t)

PARAMETER MENU

Backlight
SEL Unlt Only T f
(SPSEL f——fRck-n  ——%Ptn  —H45n  f—t00n b0 —rStn —rEan  —{Sthn W
Setpoint Setpoint Setpoint Hysteresis On Time Off Time Output Reset Output Reset Standby Change Display
Select Action Value Value Delay Delay Action W/Display Operation Color with
Reset Output State
The Setpoint Output Parameters are only active when an optional output SETPOINT VALUE

module is installed in the meter.

SETPOINT SELECT

ni 5P 5P-¢

[y

£l

Enter the setpoint (output) to be programmed. The n in the following
parameters will reflect the chosen setpoint number. After the chosen setpoint
is completely programmed, the display will return to 5PSEL. Repeat steps for
each setpoint to be programmed. Select Il to exit the module. The number of
setpoints available is setpoint output card dependent.

=2

ik

SETPOINT 2 ENABLE
4ES

nn
g

=g

-c

=

T

n
na

Select 45 to enable Setpoint 2 and access the setup parameters. If
selected, the unit returns to 5P5EL and setpoint 2 is disabled.

is

SETPOINT ACTION

Hi-bi LO-bl Hi-Ub Lo-u

Enter the action for the selected setpoint (output). See Setpoint Output
Figures for a visual detail of each action.

o

High Acting, with balanced hysteresis

Hi-bl =

LO-bl = Low Acting, with balanced hysteresis
Hi-Ub = High Acting, with unbalanced hysteresis
LO-Ub = Low Acting, with unbalanced hysteresis

SP + YiHys

SP

SP - %iHys

=k

OFF OFF OFF

OUTPUT ON

STATE

T TRIGGER POINTS T

L0-bt

/

TTR\GGER POINTS T

High Acting (Balanced Hys) = Hi-bL Low Acting (Balanced Hys) =

sp SP + Hys

‘ Hys

SP-Hys

SP

ouTPUT OFF

STATE

OUTPUT
STATE

TTR\GGER POINTS T T TRIGGER POINTS T

High Acting (Unbalanced Hys) = Low Acting (Unbalanced Hys) = LI-ib

1-717-76
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SPE-n |
| iooo)

Enter the desired setpoint value. The decimal point position for the setpoint
and hysteresis values follow the selection set in Module 1.

- 19933 to 99999

HYSTERESIS VALUE

Hi5n |
S 2

Enter desired hysteresis value. See Setpoint Output Figures for visual
explanation of how setpoint output actions (balanced and unbalanced) are
affected by the hysteresis. When the setpoint is a control output, usually
balanced hysteresis is used. For alarm applications, usually unbalanced
hysteresis is used. For unbalanced hysteresis modes, the hysteresis functions on
the low side for high acting setpoints and functions on the high side for low
acting setpoints.

to 59999

Note: Hysteresis eliminates output chatter at the switch point, while time delay
can be used to prevent false triggering during process transient events.

ON TIME DELAY

00 |
[ o

Enter the time value in seconds that the output is delayed from turning on
after the trigger point is reached. A value of 0.0 allows the meter to update the
output status per the response time listed in the Specifications.

00 to %5999 seconds

OFF TIME DELAY

LOF-n |
]

Enter the time value in seconds that the output is delayed from turning off
after the trigger point is reached. A value of 0.0 allows the meter to update the
output status per the response time listed in the Specifications.

00 to 5999 seconds

OUTPUT RESET ACTION

rSEn %
S Aukol

Auto = Automatic action; This action allows the output to automatically reset off
at the trigger points per the Setpoint Action shown in Setpoint Output
Figures. The “on” output may be manually reset (off) immediately by the
front panel RST button or user input.The output remains off until the trigger
point is crossed again.

Auto LAEDH L-dLY

Enter the reset action of the output. See figure for details.

LALCH = Latch with immediate reset action; This action latches the output on at
the trigger point per the Setpoint Action shown in Setpoint Output Figures.
Latch means that the output can only be turned off by the front panel RST
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button or user input manual reset, serial reset command or meter power
cycle. When the user input or RST button is activated (momentary action),
the corresponding “on” output is reset immediately and remains off until the
trigger point is crossed again. (Previously latched alarms will be off if power
up Display Value is lower than setpoint value.)

—

-dt4 = Latch with delay reset action; This action latches the output on at the
trigger point per the Setpoint Action shown in Setpoint Output Figures. Latch
means that the output can only be turned off by the front panel RST button
or user input manual reset, serial reset command or meter power cycle. When
the user input or RST button is activated (momentary action), the meter
delays the event until the corresponding “on” output crosses the trigger off
point. (Previously latched outputs are off if power up Display Value is lower
than setpoint value. During a power cycle, the meter erases a previous L-dL4
reset if it is not activated at power up.)

MANUAL
RESET

SP - Hys ’_/I_ W .|_ . _+ Hys

|
|
FF . ON |
|
|
I

OFF (Ruta)

OUTPUT
STATE

ON OFF ON OFF

OFF _ (LALLH)

(L-dtY)

Setpoint Output Reset Actions

OUTPUT RESET WITH DISPLAY RESET

%

ni 4ES

This parameter enables the RST button or user input to reset the output when
the display is reset.

Note: For this parameter to operate, the RST button or User Input being used
must be set to d5P and the Input value must be displayed. If these conditions are
not met, the output will not reset.

STANDBY OPERATION
@ 4e5
%

When Y4E5, the output is disabled (after a power up) until the trigger point is
crossed. Once the output is on, the output operates normally per the Setpoint
Action and Output Reset Action.

CHANGE DISPLAY COLOR w/OUTPUT STATE
[hi-n |9

% na 4ES

This parameter enables the backlight CUBS to switch the backlight color when
the output state changes. This parameter is only active for the backlight version.

6.5 MODULE 5 - SERIAL SETUP PARAMETERS (5-5Er)

5-5Er

SEL l

bALd

PRr

PARAMETER MENU

Pro

dAtA

Data Bit

Baud Rate Parity Bit

Addr

Abbr art

Meter
Address

Abbreviated
Printing

Print
Options

The Serial Setup Parameters are only active when one of the optional serial communications/programming cards is installed in the meter.
Refer to the CUBSCOM bulletin for details and setup for the CUBS RS232 or RS485 serial communications.
Refer to the CUBSUSB bulletin for details on the CUBS USB programming and programming requirements.
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MODEL PAXLI - PAX LITE CURRENT METERS &
MODEL PAXLV - PAX LITE VOLTMETERS

¢ (UL ) us ListeD

IND. CONT. EQ.
51EB

o FOUR MULTI-RANGE UNITS COVER:
199.9 pAto 1.999 A *, 199.9 mV (AC or DC)
1.999 V to 300 V (AC or DC)

e 3 1/2-DIGIT, 0.56" (14.2 mm) HIGH RED LED DISPLAY W/
POLARITY

BUILT-IN SCALING PROVISIONS
SELECTABLE DECIMAL POINT LOCATION
AUTO ZEROING CIRCUITS

OVER-RANGE INDICATION

NEMA 4X/IP65 SEALED FRONT BEZEL

[
[ J
[ J
[ J
[ J
® OPTIONAL CUSTOM UNITS OVERLAY W/BACKLIGHT

*

Accessory Shunts Available For Higher Current Ranges.

GENERAL DESCRIPTION

PAX Lite Current and Volt Meters are premium quality instruments designed
for tough industrial applications. With multi-range capability, built-in provision
for scaling, and DIP switch selectable decimal points, these meters offer the
ultimate in application flexibility. Four models cover your voltage and current
indicator needs. The meter can provide direct readout from pressure, speed or
flow transducers, or any other variable that can be translated to voltage or
current. The built-in scaling allows the display to be scaled to the desired
engineering unit.

The 3 ' -digit bi-polar display (minus sign displayed when current or voltage
is negative) features a 0.56" high, 7-segment LEDs for easy reading. The meter
is also available with custom units label capability. Using the PAX label kit
(PAXLBK30), the selected label is installed behind the panel, keeping it safe
from washdown or other environmental conditions. A DIP switch is used to
control the backlight for the units label.

The meters have a NEMA 4X/IP65 sealed bezel and extensive testing of
noise effects to CE requirements, allowing the meter to provide a tough yet

reliable application solution.
CAUTION: Risk of electric shock.

CAUTION: Risk of Danger.
Read complete instructions prior to
installation and operation of the unit.

DIMENSIONS In inches (mm)

SAFETY SUMMARY

All safety related regulations, local codes and instructions that appear in the
literature or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If
equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

DEFINITION OF TERMS
INSTALLATION CATEGORY (overvoltage category) I, (CAT I):
Signal level, special equipment or parts of equipment, telecommunication,
electronic, etc. with smaller transient overvoltages than Installation
Category (overvoltage category) II. (See IEC 664 & IEC 61010)

INSTALLATION CATEGORY (overvoltage category) II, (CAT II):
Local level, appliances, portable equipment, etc. with smaller transient
overvoltages than Installation Category (overvoltage category) III. (See
IEC 664 & IEC 61010)

Note: Recommended minimum clearance (behind the panel) for mounting clip installation is
2.1" (53.4) H x 5.0" (127) W.

— i \ ==
:::::::::: Vo | 1es HHHH %%U[ 1.L5 1.‘75
(49.5) HHHH == (44.5) |[[FTTETEYORS (44.5)
L == * | HOoagdd oA | ;
- 5.5) o5 (1041 | B0 14—
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ORDERING INFORMATION

Meter Part Numbers

PAXL 0 0

I - Current Input
V - Voltage Input

A - AC Input
D - DC Input

Accessories Part Numbers

TYPE MODEL NO. | DESCRIPTION PART NUMBERS
PAXLBK Units Label Kit Accessory PAXLBK30
Accessories APSCM 10 Amp DC Current Shunt APSCMO010
100 Amp DC Current Shunt APSCM100
256 www.redlion.net
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GENERAL METER SPECIFICATIONS

1. DISPLAY: 3 1/2-digit, 0.56" (14.2 mm) high, 7-segment red LED, (-) minus
sign displayed when current or voltage is negative. Decimal points inserted
before 1st, 2nd, or 3rd least significant digits by DIP switch selection.

2. POWER: 115/230 VAC, switch selectable. Allowable power line variation

+10%, 50/60 Hz, 6 VA.
Isolation: 2300 Vrms for 1 min. between input and supply
Working Voltage: 300 V max. , CAT II
. INPUT RANGES/RESOLUTION: (Selectable by jumper connections.):

AC Voltmeters AC Current Meters DC Voltmeters DC Current Meters
0-1.999 V/1 mV 0-199.9 uA/0.1 pA +1.999 V/1 mV +199.9 pA/0.1 pA
0-19.99 V/10 mV  0-1.999 mA/1 pA +19.99 V/10 mV  +1.999 mA/1 pA
0-199.9 V/100 mV  0-19.99 mA/10 pA +199.9 V/100 mV  £19.99 mA/10 pA
0-300 V/1 V 0-199.9 mA/100 uA  +300 V/1 V +199.9 mA/100 pA
0-1.999 A/1 mA +1.999 A/1 mA
0-199.9 mV/100 uV +199.9 mV/100 pV

W

Input Impedance:
Voltage: All ranges | MQ

Current: 199.9 pA  1000.1 KQ
1.999mA  100.1Q
19.99 mA 10.1 Q
199.9 mA 1.1Q
1.999 A 0.1Q
Working Voltage: 300 V max., CAT II
4. ACCURACY:

AC Voltmeters: £(0.1% of Reading + 3 digits) (45-500 Hz)
AC Current Meters (45-500 Hz):
199.9 nA/199.9 mV, 1.999 mA, 19.99 mA: +£(0.1% of Reading + 3 digits)
199.9 mA: £(0.15% of Reading + 3 digits)
1 A: +(0.5% of Reading + 3 digits)
DC Voltmeters: =(0.1% of Reading + 1 digit)
DC Current Meters:
199.9 nA/199.9 mV, 1.999 mA, 19.99 mA: +(0.1% of Reading + 1 digit)
199.9 mA: £(0.15% of Reading + 1 digit)
1.999 A: +(0.5% of Reading + 1 digit)
Note: Any individual range may be recalibrated (scaled) to 0.1% accuracy
with appropriate calibration equipment.
5. OVER-RANGE INDICATION: on all modes is indicated by blanking 3
least significant digits.
6. MAX. VOLTAGE ON LOWEST INPUT RANGE: 75 VAC or DC (Both
voltmeters and current meters).
7. MAX. VOLTAGE ON TERMINAL BLOCK: 300 VAC or DC (Both
voltmeters and current meters).
8. MAX. CURRENTS (FOR CURRENT METERS):
199.9 pA through 19.99 mA: 10 times max. range current
1999 mA: 1 A
1.999 A: 3 A
Caution: In circuits where fault currents can exceed the maximum shunt
current, a fast-blow fuse should be installed in series with the input signal.
Otherwise, a slow blow 10 amp fuse is recommended that will allow for
start-up over current situations, while still protecting the instrument.
9. TEMPERATURE COEFFICIENTS:
Current meters Voltmeters
DC: +100 PPM/°C DC: +75 PPM/°C
AC: +200 PPM/°C AC: 150 PPM/°C
10. ENVIRONMENTAL CONDITIONS:
Operating Temperature: 0° to 60 °C
Storage Temperature: -40° to 80 °C

Operating and Storage Humidity: 85% max. relative humidity (non-
condensing)
Vibration According to IEC 68-2-6: Operational 5 to 150 Hz, in X, Y, Z
direction for 1.5 hours, 2g.
Shock According to IEC 68-2-27: Operational 30 g, 11 msec in 3 directions.
Altitude: Up to 2000 meters
11. RESPONSE TIME TO STEP CHANGE INPUT: | sec. nominal
12. READING RATE: 2.5 readings/sec., nominal
13. NORMAL MODE REJECTION: 50 dB 50/60 Hz (DC units only)
14. COMMON MODE REJECTION: 110 dB DC or 50/60 Hz (DC units only)
15. COMMON MODE VOLTAGE (COMM. TO EARTH): 350 volt peak
16. CERTIFICATIONS AND COMPLIANCES:
SAFETY
UL Recognized Component, File #E179259, UL61010A-1, CSA C22.2
No. 61010-1
Recognized to U.S. and Canadian requirements under the Component
Recognition Program of Underwriters Laboratories, Inc.
UL Listed, File #£137808, UL508, CSA C22.2 No. 14-M95
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards
Type 4X Enclosure rating (Face only), UL50
[ECEE CB Scheme Test Report #04ME11209-20041018
Issued by Underwriters Laboratories, Inc.
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part 1.
IP65 Enclosure rating (Face only), IEC 529
ELECTROMAGNETIC COMPATIBILITY:
Emissions and Immunity to EN 61326: Electrical Equipment for Measurement,
Control and Laboratory use.

Immunity to Industrial Locations:
Electrostatic discharge EN 61000-4-2  Criterion A

4 kV contact discharge
8 kV air discharge
Criterion B

10 V/m

Criterion B

2 kV power

2 kV signal

Criterion A

1 kVL-L,

2 kV L&N-E power
Criterion A

3 V/rms

Criterion A

0.5 cycle; 40 % variation

Electromagnetic RF fields EN 61000-4-3

Fast transients (burst) EN 61000-4-4

Surge EN 61000-4-5

RF conducted interference EN 61000-4-6
Voltage dip/interruptions ~ EN 61000-4-11

Emissions:
Emissions

EN 55011 Class B

Notes:
1. Criterion A: Normal operation within specified limits.
2. Criterion B: Temporary loss of performance from which the unit self-
recovers.

17. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-Ibs (0.51 N-m) max.

18. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 outdoor use.
Installation Category II, Pollution Degree 2. One piece bezel/case. Flame
resistant. Panel gasket and mounting clip included.

19. WEIGHT: 0.65 Ibs. (0.24 Kg)

ACCESSORIES

UNITS LABEL KIT (PAXLBK)
Each meter has a units indicator with backlighting that can be customized
using the Units Label Kit. The backlight is controlled by a DIP switch.

EXTERNAL CURRENT SHUNTS (APSCM)

To measure DC current signals greater than 2 ADC, a shunt must be used. The
APSCMO10 current shunt converts a maximum 10 ADC signal into 100.0 mV.
The APSCM100 current shunt converts a maximum 100 ADC signal into 100.0
mV. The continuous current through the shunt is limited to 115% of the rating.

1-717-767-6511 257
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1.0 INSTALLING THE METER

Installation

The PAX meets NEMA 4X/IP65 requirements when properly installed. The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the unit. Slide the panel
gasket over the rear of the unit to the back of the bezel. The unit should be
installed fully assembled. Insert the unit into the panel cutout.

BEZEL

PANEL

While holding the unit in place, push the panel latch over the rear of the unit
so that the tabs of the panel latch engage in the slots on the case. The panel latch
should be engaged in the farthest forward slot possible. To achieve a proper seal,
tighten the latch screws evenly until the unit is snug in the panel (Torque to
approximately 7 in-1bs [79N-cm]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the maximum
operating temperature and provides good air circulation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

PANEL CUT-OUT

Y, /LATCH

LATCHING
TABS

B e ——

3.62

(92 %)

+.03
-.00

1.7

+.02
-.00

GASKET

PANEL
MOUNTING
SCREWS

(45 *3)

2.0 SETTING THE JUMPERS AND SWITCHES

The meter has an input jumper and switches, which must be checked and/or
changed prior to applying power. To access the input jumper and switches,
remove the meter base from the case by firmly squeezing and pulling back on
the side rear finger tabs. This should lower the latch below the case slot (which
is located just in front of the finger tabs). It is recommended to release the latch
on one side, then start the other side latch.

Power Selection Switch

Caution: Insure the AC power selection switch is set for the
proper voltage before powering the meter. The meter is shipped
from the factory in the 230 VAC position.

Input Range Jumper

A jumper is used for selection of the voltage or current input range. Select the
proper input range that will be high enough to avoid input signal overload. It is
important that only one jumper position is used at a time. Avoid placing a jumper
across two different input ranges.

PAXLI Jumper Selection

JUMPER SELECTIONS

The M indicates factory setting.

r———— — — — — ——
INPUT RANGE JUMPER
ONLY ONE
+199.9pA
JUMPER IN Oo———/199.9mV
THIS AREA!

O o———— +1.999mA
O o———  +199.9mA

Ry +1.999A
CURRENT

| |
| |
| |
‘ Oo——— +£19.99mA ‘
| |
| |
| |

@ REAR TERMINALS &
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Set-Up DIP Switches

A DIP switch is located inside the meter. It is used for the selection of decimal
points, backlight annunciator, and scaling. Selecting the “ON” position enables
the function.

SWITCH FUNCTION
1 Decimal Point 1 (000.0)
2 Decimal Point 2 (00.00)
3 Decimal Point 3 (0.000)
4 Backlight Annunciator for Units Label
5 Enables the Scaling Pot

FRONT DISPLAY

Main
Circuit
Board

<+— POWER SELECTION SWITCH

— _—
INPLéT SCF%'TNG H?
RANGE [y R

Ll |3

PN JUMPER

REAR TERMINALS
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PAXLV Jumper Selection

FRONT DISPLAY

Main
Circuit

Board

HBEEH

[ T [ T T T
POWER
SELECTION

SWITCH >
INPUT RANGE ooy

L JUMPER

red fgn

REAR TERMINALS

JUMPER SELECTIONS

The ~ indicates factory setting.

INPUT RANGE JUMPER

| |
‘ ONLY ONE ‘
e
‘ O o—— #19.99V ‘
| |
| |
| |

O o—— +199.9V

Qp—— 300V
VOLT

@ REAR TERMINALS @

3.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that power supplied
to the meter (AC) be protected by a fuse or circuit breaker.

When wiring the meter, compare the numbers embossed on the back of the
meter case against those shown in wiring drawings for proper wire position. Strip
the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed (stranded wires
should be tinned with solder). Insert the lead under the correct screw-clamp
terminal and tighten until the wire is secure. (Pull wire to verify tightness.)

EMC INSTALLATION GUIDELINES

Although this meter is designed with a high degree of immunity to Electro-
Magnetic Interference (EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, its source or the method of coupling into the unit may be different for
various installations. Listed below are some EMC guidelines for successful
installation in an industrial environment.

1. The meter should be mounted in a metal enclosure, which is properly
connected to protective earth.

2. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

3. Signal or Control cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
components.

1-717-767-6511

4. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional protection.
Install line filters on the power input cable to the unit to suppress power line
interference. Install them near the power entry point of the enclosure. The
following EMI suppression devices (or equivalent) are recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCOR0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC #LFIL0000)
Schaffner # FN670-1.8/07
Corcom #1VR3
Note: Reference manufacturer s instructions when installing a line filter.

5. Long cable runs are more susceptible to EMI pickup than short cable runs.
Therefore, keep cable runs as short as possible.

6. Switching of inductive loads produces high EMI. Use of snubbers across
inductive loads suppresses EMI.

Snubber: RLC#SNUBO0000.
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3.1 POWER WIRING

AC Power
Terminal 1: VAC
Terminal 2: VAC

°2 02

3.2 INPUT SIGNAL WIRING

Before connecting signal wires, the Input Range Jumper should be verified for proper position.

PAXLV

Voltage Signal (self powered)
Terminal 4: + Volts DC/AC

Terminal 3: - Volts DC/AC

PAXLI

Current Signal (self powered)
Terminal 4: + Amps DC/AC

Terminal 3: - Amps DC/AC

) =

=
115/230 3
O

300V MAX.

-
z 3
3 O
O ow

4.0 SCALING THE METER

PAXLV

DIRECT VOLTMETER READOUT

When the application requires direct voltmeter readout, the Scale Switch
should remain in the “OFF” position. The Input Range Jumper is set to the
voltage range being applied. It is possible to select a range higher than being
applied to get lower resolution. The Decimal Point switches are set to resolution
of the selected Input Range Jumper.

SCALING VOLTMETER READOUT

In many industrial applications, a voltmeter is required to display a reading
in terms of PSI, RPM, or some other unit of measure. The signal voltage being
measured can be generated by a transducer that senses the variations and
delivers a linear output voltage. To provide the desired readout at the specified
voltage, the voltmeter must be scaled.

Place the Scale Switch in the “ON” position. This enables the Scale
Potentiometer which is accessible from the back of the meter. (Enabling the
Scale Potentiometer does NOT affect the calibration of the meter.) Place the
Decimal Point Switches to the proper location. To properly set the Input Range
Jumper, the Division Factor must be determined by first using the below formula.
After the Division Factor is calculated, use the Division Factor Range Selection
Chart to choose the proper Input Range Jumper setting. Apply the meter power
and the voltage signal. Adjust the Scale Potentiometer to the desired value.

This scaling only effects the span. There is no offset scaling. This means that
only zero voltage can display a value of zero.

DIVISION FACTOR FORMULA:

VT x D.D.P. _ D.F.
D.R.
WHERE:
VT = Maximum Transducer Output
D.D.P Display Decimal Point
D.F. = Division Factor
D.R. = Desired Reading
D.D.P.
0.000 = 1 The Display Decimal Point
00.00 = 10 (D.D.P.) is determined by
000.0 = 100 the desired decimal point
0000 = 1000 placement in the readout.

After the Division Factor for the application has been calculated, the proper
voltage range jumper can be selected. Use the “Division Factor Range Selection
Chart” to choose the proper jumper setting.
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DIVISION FACTOR RANGE SELECTION CHART

D.F. Use Input Position
0.1t01.2 Pos 1: 0-1.999 VDC
1.2t0 10.5 Pos 2: 0-19.99

10.5 to 100.5 Pos 3: 0-199.9

100.5 to 1300 Pos 4: 0-300
Note: Only one voltage jumper should be selected. Install the jumper before
the voltage signal is applied.

BLOCK DIAGRAM PAXLV

+VDC

0-1.999vV
0 >

PROCESS
CIRCUITRY

+SIGNAL[_}

900K SCALE

POT

COMMON 0-19.99V

0-199.9V

5 \0 &

1333 v

EXAMPLE: A relative humidity transducer delivers a 7.0 VDC voltage at a
relative humidity of 75%.
DF = VI x DDP. _ 7.0 x 1000 _ 4454
D.R. 75

This Division Factor is between 10.5 and 100.5, therefore jumper position 3
(199.9 V) is selected. The Scaling Potentiometer is then adjusted for the desired
readout at a known relative humidity.

www.redlion.net
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PAXLI

DIRECT CURRENT METER READOUT

When the application requires direct current meter readout, the Scale Switch
should remain in the “OFF” position. The Input Range Jumper is set to the
current range being applied. It is possible to select a range higher than being
applied to get lower resolution. The Decimal Point switches are set to resolution
of the selected Input Range Jumper.

SCALING CURRENT METER READOUT

In many industrial applications, a current meter is required to display a
reading in terms of PSI, RPM, or some other unit of measure. The signal voltage
being measured can be generated by a transducer that senses the variations and
delivers a linear output voltage. To provide the desired readout at the specified
current, the current meter must be scaled.

Place the Scale Switch in the “ON” position. This enables the Scale
Potentiometer which is accessible from the back of the meter. (Enabling the
Scale Potentiometer does NOT affect the calibration of the meter.) Place the
Decimal Point Switches to the proper location. The Input Range Jumper is set
to the current range being applied. Apply the meter power and the current signal.
Adjust the Scale Potentiometer to the desired value. Scaling to obtain a
numerical readout higher than the normal value of the current can also be
accomplished, in most cases, by selecting a lower current range. However, the
maximum current for the range must not be exceeded. (See Specifications for
maximum input currents.)

This scaling only effects the span. There is no offset scaling. This means that
only zero amps can display a value of zero.

BLOCK DIAGRAM PAXLI

+VDC

PROCESS
CIRCUITRY

+SIGNAL[ 1 0.100.0pv
199.9mV.
COMMON| }—

0-1.999mA

Q,

0-19.99mA

0-199.9mA

a
\a
\a
>

0-1.999A

EXAMPLE: The Pax Current Meter has been connected to measure a circuit
current to 120.0 mA maximum. However, in this application, the display is to
indicate percent of load current with 120.0 mA equivalent to 100.0 percent.
The scale potentiometer is adjusted to reduce the normal 120.0 mA signal
input display reading of 120.0 to indicate the desired reading of 100.0 on the
display. Scaling to obtain a numerical readout higher than the normal value
of the current can also be accomplished in most cases by selecting a lower
current range. However, the maximum current for the range must not be
exceeded. (See Specifications for maximum input currents.)

5.0 TROUBLESHOOTING

PROBLEM REMEDIES

NO DISPLAY

CHECK: Power switch and line voltage

INCORRECT DISPLAY

CHECK: Input jumper position

CHECK: Scaling adjustment pot DIP switch position
ADJUST: Scaling pot

VERIFY: Input Signal

OVER-RANGE INDICATION

CHECK: Input jumper position
VERIFY: Input signal

For further assistance, contact technical support at the appropriate company numbers listed.

6.0 CALIBRATION

The meter has been fully calibrated at the factory. Scaling to convert the input
signal to a desired display value is performed by enabling the scale pot DIP
switch. If the meter appears to be indicating incorrectly or inaccurately, refer to
Troubleshooting before attempting to calibrate the meter.

When recalibration is required (generally every 2 years), it should only be
performed by qualified technicians using appropriate equipment.

1-717-767-6511

Input Calibration

WARNING: Calibration of this meter requires a signal source
with an accuracy of 0.01% or better and an external meter with an
accuracy of 0.005% or better.

Before starting, verify that the Input Range Jumper is set for the range to be
calibrated. Also verify that the precision signal source is connected and ready.
Allow a 30 minute warm-up period before calibrating the meter.

Then perform the following procedure:

1. Place jumper in 2 V range (PAXLV) or 2 mA range (PAXLI).

2. Set the DIP switch off to disable the scaling pot.

3. Apply half scale input signal.

4. Adjust calibration potentiometer as necessary for the display to read 1000

(ignore decimal point).

5. Apply zero signal and ensure display reads zero.

6. Apply full scale signal and ensure display reads 1999.

Note: Any individual range may be recalibrated (scaled) to 0.1% accuracy with
appropriate calibration equipment.
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MODEL PAXLIT - PAX LITE 5 AMP AC CURRENT METER

5 AMP AC CURRENT INPUT*

3 1/2-DIGIT, 0.56" (14.2 mm) HIGH LED RED DISPLAY
SELECTABLE DECIMAL POINT LOCATION

BUILT-IN SCALING PROVISIONS

OVER-RANGE INDICATION

NEMA 4X/IP65 SEALED FRONT BEZEL

OPTIONAL CUSTOM UNITS OVERLAY W/BACKLIGHT

* Accessory Shunts Available For Higher Current Ranges.

¢(UL) us LisTED

IND. CONT. EQ.
51EB

GENERAL DESCRIPTION SAFETY SUMMARY

PAXLIT 5 Amp AC Current Meter provides the capability of measuring large All safety related regulations, local codes and instructions that appear in the
AC currents. The internal current shunt in the PAXLIT can measure up to 5 literature or on equipment must be observed to ensure personal safety and to
Amps AC current directly. Using an external current transformer, AC currents prevent damage to either the instrument or equipment connected to it. If
of up to 1,999 Amps can be measured and displayed. equipment is used in a manner not specified by the manufacturer, the protection

The PAXLIT can be scaled, using the scaling potentiometer, to display provided by the equipment may be impaired.

between 200 and 1999 when measuring full scale current. Using the DIP switch
selectable decimal points, the display can be customized for direct readout for
practically any application.
The 3%-digit bi-polar display (minus sign displayed when current is DEFINITION OF TERMS

negative) features a 0.56" high, 7-segment LEDs for easy reading. The meter is INSTALLATION CATEGORY (overvoltage category) I, (CAT I):

also available with custom units label capability. Using the PAX label kit Signal level, special equipment or parts of equipment, telecommunication,
(PAXLBK30), the selected label is installed behind the panel, keeping it safe electronic, etc. with smaller transient overvoltages than Installation
from washdown or other environmental conditions. A DIP switch is used to Category (overvoltage category) II. (See IEC 664 & IEC 61010)

control the backlight for the units label.

The meters have a NEMA 4X/IP65 sealed bezel and extensive testing of INSTALLATION CATEGORY (overvoltage category) II, (CAT II):
noise effects to CE requirements, allowing the meter to provide a tough yet Local level, appliances, portable equipment, etc. with smaller transient
reliable application solution. overvoltages than Installation Category (overvoltage category) III. (See
IEC 664 & IEC 61010)
CAUTION: Read complete CAUTION: Risk of electric shock.

instructions prior to installation
and operation of the unit.

DlMENS'ONS In inches (mm) Note: zico(rg?:;ﬂes 5rn(i)r'1'i?1u21r7n)<\:ll\<learance (behind the panel) for mounting clip installation is

- = i F =SS
(BABA . W E8 ., s
(49.5) == (44.5) o aiEe Taewn (44.5)
L HHHH == ; EIsIsIs]sI=NsIsIsI=]s ¢
| 3.80 10 ]| 4.10  se0(014) —
(96.5) (2.5) (104.1)
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ORDERING INFORMATION

Meter Part Numbers

PAXL IT 0 0

IT - 5 Amp Current Meter

Accessories Part Numbers

TYPE MODEL NO. DESCRIPTION PART NUMBERS
PAXLBK Units Label Kit Accessory PAXLBK30
Accessories - 50:5 Amp Current Transformer CT005050
200:5 Amp Current Transformer CT020050
1-717-767-6511 263
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GENERAL METER SPECIFICATIONS

—_

. DISPLAY: 3 1/2-digit, 0.56" (14.2 mm) high, 7-segment red LED. Decimal
points inserted before 1st, 2nd, or 3rd least significant digits by DIP switch
selection.

2. POWER: 115/230 VAC, switch selectable. Allowable power line variation

+10%, 50/60 Hz, 6 VA.
Isolation: 2300 Vrms for 1 min. between input and supply
Working Voltage: 300 V max., CAT 11
3. SIGNAL INPUT:
Range: 0 to 5 Amps AC @ 45 to 400 Hz
Resolution: 2.5 mA
Working Voltage: 300 V max., CAT II

4. ACCURACY: £(0.5% of reading + 5 digits).

5. OVER-RANGE INDICATION: is indicated by blanking 3 least significant

digits.

6. MAX SHUNT CURRENT: 50 Amps for 1 sec.; 8 Amps continuous.

Caution: In circuits where fault currents can exceed the maximum shunt
current, a fast-blow fuse should be installed in series with the input signal.
Otherwise, a slow blow 8 Amp fuse is recommended that will allow for
start-up over current situations, while still protecting the instrument.

7. ENVIRONMENTAL CONDITIONS:

Operating Temperature: 0° to 60 °C

Storage Temperature: -40° to 80 °C

Operating and Storage Humidity: 85% max. relative humidity (non-
condensing)

Vibration According to IEC 68-2-6: Operational 5 to 150 Hz, in X, Y, Z
direction for 1.5 hours, 2g’s.

Shock According to IEC 68-2-27: Operational 30g’s, 11 msec in 3
directions.

Altitude: Up to 2000 meters

8. RESPONSE TIME TO STEP CHANGE INPUT: | sec. nominal

9. READING RATE: 2.5 readings/sec., nominal

10. CERTIFICATIONS AND COMPLIANCES:

SAFETY

UL Recognized Component, File # E179259, UL61010A-1, CSA C22.2 No. 61010-1

Recognized to U.S. and Canadian requirements under the Component

Recognition Program of Underwriters Laboratories, Inc.

UL Listed, File # E137808, UL508, CSA C22.2 No. 14-M95

LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards

Type 4X Enclosure rating (Face only), UL50

IECEE CB Scheme Test Report # 04ME11209-20041018

Issued by Underwriters Laboratories, Inc.

IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part 1.

IP65 Enclosure rating (Face only), IEC 529

ELECTROMAGNETIC COMPATIBILITY
Emissions and Immunity to EN 61326: Electrical Equipment for Measurement,
Control and Laboratory use.

Immunity to Industrial Locations:
Electrostatic discharge EN 61000-4-2  Criterion A
4 kV contact discharge
8 kV air discharge
EN 61000-4-3  Criterion B
10 V/m
EN 61000-4-4 Criterion B
2 kV power
2 kV signal
Surge EN 61000-4-5 Criterion A
1 kVL-L,
2 kV L&N-E power
EN 61000-4-6 Criterion A
3 V/rms
EN 61000-4-11 Criterion A
0.5 cycle; 40 % variation

Electromagnetic RF fields

Fast transients (burst)

RF conducted interference
Voltage dip/interruptions

Emissions:

Emissions EN 55011 Class B

Notes:

1. Criterion A: Normal operation within specified limits.
2. Criterion B: Temporary loss of performance from which the unit self-
recovers.

11. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-Ibs (0.51 N-m) max.

12. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 outdoor use.
Installation Category II, Pollution Degree 2. One piece bezel/case. Flame
resistant. Panel gasket and mounting clip included.

13. WEIGHT: 0.65 lbs. (0.24 Kg)

ACCESSORIES

UNITS LABEL KIT (PAXLBK)

Each meter has a units indicator with backlighting that can be customized
using the Units Label Kit. The backlight is controlled by a DIP switch.
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1.0 INSTALLING THE METER

Installation

The PAX meets NEMA 4X/IP65 requirements when properly installed. The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the unit. Slide the panel
gasket over the rear of the unit to the back of the bezel. The unit should be
installed fully assembled. Insert the unit into the panel cutout.

PANEL

Y / LATCH

LATCHING
TABS

GASKET

PANEL
MOUNTING
SCREWS

While holding the unit in place, push the panel latch over the rear of the unit
so that the tabs of the panel latch engage in the slots on the case. The panel latch
should be engaged in the farthest forward slot possible. To achieve a proper seal,
tighten the latch screws evenly until the unit is snug in the panel (Torque to
approximately 7 in-1bs [79N-cm]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the maximum
operating temperature and provides good air circulation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

PANEL CUT-OUT

3.62 %
(92 *3)

D ——

1.77+%
(45 3)

2.0 SETTING THE SWITCHES

The meter has switches, which must be checked and/or changed prior to
applying power. To access the switch, remove the meter base from the case by
firmly squeezing and pulling back on the side rear finger tabs. This should lower
the latch below the case slot (which is located just in front of the finger tabs). It
is recommended to release the latch on one side, then start the other side latch.

Power Selection Switch
Caution: Insure the AC power selection switch is set for the
A proper voltage before powering the meter. The meter is shipped

from the factory in the 230 VAC position.

Set-Up DIP Switches

A DIP switch is located inside the meter. It is used for the selection of decimal
points, backlight annunciator, and scaling. Selecting the “ON” position enables
the function.

SWITCH FUNCTION
1 Decimal Point 1 (000.0)
2 Decimal Point 2 (00.00)
3 Decimal Point 3 (0.000)
4 Backlight Annunciator for Units Label
5 Enables the Scaling Pot

FRONT DISPLAY

Main

Circuit -

Board 3:::}

[T T T T
SET-UP
DIP
SWITCHES

I [T T T T T

4—— POWER SELECTION
SWITCH

s

SCALING 5
i POT 5.
AN g

VaaVaa¥an

230
115

[CleleIg]
REAR TERMINALS
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3.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that power supplied
to the meter (AC) be protected by a fuse or circuit breaker.

When wiring the meter, compare the numbers embossed on the back of the
meter case against those shown in wiring drawings for proper wire position. Strip
the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed (stranded wires
should be tinned with solder.) Insert the lead under the correct screw-clamp
terminal and tighten until the wire is secure. (Pull wire to verify tightness.)

EMC INSTALLATION GUIDELINES

Although this meter is designed with a high degree of immunity to Electro-
Magnetic Interference (EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, its source or the method of coupling into the unit may be different for
various installations. Listed below are some EMC guidelines for successful
installation in an industrial environment.

1. The meter should be mounted in a metal enclosure, which is properly
connected to protective earth.

2. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

3. Signal or Control cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
components.

4. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional protection.
Install line filters on the power input cable to the unit to suppress power line
interference. Install them near the power entry point of the enclosure. The
following EMI suppression devices (or equivalent) are recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCOR0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC #LFIL0000)
Schaffner # FN670-1.8/07
Corcom #1VR3
Note: Reference manufacturer s instructions when installing a line filter.

5. Long cable runs are more susceptible to EMI pickup than short cable runs.
Therefore, keep cable runs as short as possible.

6. Switching of inductive loads produces high EMI. Use of snubbers across
inductive loads suppresses EMI.

Snubber: RLC#SNUBO0000.

3.1 POWER WIRING

AC Power 80 80
Terminal 1: VAC < <

Terminal 2: VAC

115/230

3.2 INPUT SIGNAL WIRING

Current Signal (self powered)
Terminal 4: + Amps AC
Terminal 3: - Amps AC

|
z 2
3 O
O om

4.0 SCALING THE METER

FACTORY SCALING

The meter is calibrated from the factory for 5 Amps AC current input to show
1999. This scaling will be used when the Scale Switch is in the “OFF” position.

266

SCALING READOUT

Place the Scale Switch in the “ON” position. This enables the Scale
Potentiometer which is accessible from the back of the meter. (Enabling the
Scale Potentiometer does NOT affect the calibration of the meter.) Place the
Decimal Point Switches to the proper location. Apply the meter power and the
current signal. Adjust the Scale Potentiometer to the desired value.

This scaling only effects the span. There is no offset scaling. This means that
only zero current can display a value of zero.

At 5 Amps AC current input, the display can be scaled from 1999 down to
200 by using the scaling potentiometer. For display values below 200, turn on
the appropriate Decimal Point Switch and then adjust the potentiometer to
achieve the desired display value. Example: A customer wants to display 50
Amps because he is using a 50:5 CT. In this case, he must turn DIP switch 1 on
for a decimal point and DIP switch 5 on for scaling. Then apply the 5 Amp
signal and turn the scaling pot until 50.0 is shown on the display.

www.redlion.net
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5.0 APPLICATION

MOTOR CURRENT MEASUREMENT USING A CURRENT
TRANSFORMER

The PAXLIT 5 Amp AC Current Meter is configured by simply connecting
the “COMM.” (Terminal 3) and the “SAMP” (Terminal 4) to the external
current transformer. The current carrying wire to be sensed is passed through the
center of the current transformer. The resolution of the display, in this case, is
0.1 Amp, therefore, “Switch #1” is selected.

The meter is now ready to be scaled. The installer has access to a calibrated
portable digital current meter capable of measuring the motor current. Scaling
will be accomplished by adjusting the scaling pot on the PAXLIT meter to agree
with the portable digital current meter. The operator turns on the AC motor and
lifts a large weight to load the motor. The installer then simply adjusts the
scaling adjustment, located at the rear of the unit, until the display is equal to
the value indicated on the portable current meter. The meter will now indicate
the load current of the motor precisely.

CAUTION: It is recommended that the current transformer be
internally protected or that a voltage clamping circuit be provided,
preventing dangerous high voltage across the CT secondary
windings in case of accidental opening of the secondary output
leads when the primary is energized.

In order to prevent risk of electric shock ensure CT is installed
according to local NEC regulations for installation of current
instrument transformers.

o )

[ 115vi230v

SCALE
ADJUST

‘I
123456 78910 S

HH HE HEHH
S| =

CURRENT TRANSFORMER
200 AMP/5 AMP RATIO

w iy
CRANE

MOTOR

T

6.0 TROUBLESHOOTING

PROBLEM REMEDIES

NO DISPLAY

CHECK: Power switch and line voltage

INCORRECT DISPLAY

CHECK: Scaling adjustment pot DIP switch position
ADJUST: Scaling pot
VERIFY: Input Signal

OVER-RANGE INDICATION

VERIFY: Input signal

For further assistance, contact technical support at the appropriate company numbers listed.

7.0 CALIBRATION

The meter has been fully calibrated at the factory. Scaling to convert the input
signal to a desired display value is performed by enabling the scale pot
DIP switch. If the meter appears to be indicating incorrectly or inaccurately,
refer to Troubleshooting before attempting to calibrate the meter.

‘When recalibration is required (generally every two years), it should only be
performed by qualified technicians using appropriate equipment.

Input Calibration

WARNING: Calibration of this meter requires a signal source
with an accuracy of 0.05% or better and an external meter with

an accuracy of 0.005% or better.

Before starting, verfiy that the precision signal source is connected and ready.
Allow a 30 minute warm-up period before calibrating the meter.
Then perform the following procedure:
1. Set the DIP switch off to disable the scaling pot.
2. Apply half scale input signal.
3. Adjust calibration potentiometer as necessary for the display to read 1000
(ignore decimal point)
4. Apply zero signal and ensure display reads zero.
5. Apply full scale signal and ensure display reads 1999.
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MODEL PAXLHV - PAX LITE AC VOLTAGE MONITOR

e 3-DIGIT, 0.56" (14.2 mm) HIGH RED LED DISPLAY

e AUTO ZEROING CIRCUIT

o NEMA 4X/IP65 SEALED FRONT BEZEL

e OPTIONAL CUSTOM UNITS OVERLAY W/BACKLIGHT
e UP TO 600 VAC MAX

¢(UL ) us ListeD

IND. CONT. EQ.
51EB
GENERAL DESCRIPTION SAFETY SUMMARY
The Model PAXLHYV is designed for AC voltage monitoring. The half-wave All safety related regulations, local codes and instructions that appear in the
rectified input signal is calibrated to indicate the RMS value of a pure literature or on equipment must be observed to ensure personal safety and to
sinusoidal wave-form. The front bezel meets NEMA 4X/IP65 requirements prevent damage to either the instrument or equipment connected to it. If
when properly installed. equipment is used in a manner not specified by the manufacturer, the protection

provided by the equipment may be impaired.

DEFINITION OF TERMS
INSTALLATION CATEGORY (overvoltage category) I:

CAUTION: Read complete CAUTION: Risk of electric shock. Signal lcycl, spcc1a‘1 equipment or parts of equipment, tclccommunlcatlpn,
instructions prior to installation electronic, etc. with smaller transient overvoltages than Installation
and operation of the unit. Category (overvoltage category) II.

INSTALLATION CATEGORY (overvoltage category) II:
Local level, appliances, portable equipment, etc. with smaller transient
overvoltages than Installation Category (overvoltage category) II1.

H Note: Recommended minimum clearance (behind the panel) for mounting clip installation is
DIMENSIONS In inches (mm) D 1~ (55.4) H x 5.0" (127 W,
(3c | I E | |
[ | 1.95 == 1.75 1.75
== - -
(49.5) HHHH == (44.5) |F99085 05555 (44.5)
SE= ; [=l=]=]=]=]=N=]=]=]=]=] ;
380 | 0.10 __J] 4.10 [ 3.60 (91.4) ]
(96.5) (2.5) (104.1)
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ORDERING INFORMATION

Meter Part Numbers

PAXL HV 0 0

HV - AC Voltage Input

Accessories Part Number

TYPE MODEL NO. | DESCRIPTION PART NUMBERS
Accessories PAXLBK Units Label Kit Accessory PAXLBK30
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GENERAL METER SPECIFICATIONS

—_

. DISPLAY: 3-digit, 0.56" (14.2 mm) high character, 7-segment Red LED
2. POWER: 115 or 230 VAC, switch selectable. Allowable power line variation
+10%, 50/60 Hz, 6 VA. Installation Category II, Pollution Degree 2.
Isolation: 2300 Vrms for 1 min. to input
Working Voltage: 300 V max., CAT II
. ACCURACY: At 23°C, 85% R.H.; £(0.1% of Reading + 2 digits)
. INPUT IMPEDANCE: 1 MQ
. INPUT RANGE: 0 to 600 VAC max. @ 45 to 500 Hz. Installation Category I
. RESOLUTION: 1 VAC
. ENVIRONMENTAL CONDITIONS:
Operating Temperature Range: 0° to 60°C
Storage Temperature Range: -40° to 80°C
Operating and Storage Humidity: 85% max. relative humidity (non-
condensing)
Temperature Coefficient: +150 PPM/°C
Vibration According to IEC 68-2-6: Operational 5 to 150 Hz, in X, Y, Z
direction for 1.5 hours, 2 g’s.
Shock According to IEC 68-2-27: Operational 30 g’s, 11 msec in 3 directions.
Altitude: Up to 2000 meters
8. READING RATE: 400 msec., nominal
9. RESPONSE TIME: 1 sec. nominal for a step change input.
10. CERTIFICATIONS AND COMPLIANCES:
SAFETY
UL Recognized Component, File #£179259, UL61010A-1, CSA C22.2 No. 61010-1
Recognized to U.S. and Canadian requirements under the Component
Recognition Program of Underwriters Laboratories Inc.
UL Listed, File #E137808, UL508, CSA C22.2 No. 14-M95
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards
Type 4X Enclosure rating (Face only), UL50
IECEE CB Scheme Test Report #04ME11209-20041018
Issued by Underwriters Laboratories, Inc.
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part 1.
IP65 Enclosure rating (Face only), IEC 529

~N N kW

ELECTROMAGNETIC COMPATIBILITY:
Emissions and Immunity to EN 61326: Electrical Equipment for
Measurement, Control and Laboratory use.

Immunity to Industrial Locations:
Electrostatic discharge EN 61000-4-2  Criterion A
4 kV contact discharge
8 kV air discharge
Criterion B
10 V/m
Criterion A
2 kV power
2 kV signal
Criterion A
1kVL-L,
2 kV L&N-E power
Criterion A
3 V/rms
EN 61000-4-11  Criterion A
0.5 cycle; 40 % variation

Electromagnetic RF fields EN 61000-4-3

Fast transients (burst) EN 61000-4-4

Surge EN 61000-4-5

RF conducted interference EN 61000-4-6
Voltage dip/interruptions

Emissions:

Emissions EN 55011 Class B

Notes:
1. Criterion A: Normal operation within specified limits.
2. Criterion B: Temporary loss of performance from which the unit self-
recovers.

11. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-1bs (0.51 N-m) max.

12. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 outdoor use.
Installation Category II, Pollution Degree 2. One piece bezel/case. Flame
resistant. Panel Gasket and mounting clip included.

13. WEIGHT: 0.65 Ibs. (0.24 Kg)

ACCESSORIES

UNITS LABEL KIT (PAXLBK)

Each meter has a units indicator with backlighting that can be customized
using the Units Label Kit. The backlight is controlled by a DIP switch.
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1.0 INSTALLING THE METER

Installation
The PAX meets NEMA 4X/IP65 requirements when properly installed. The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the unit. Slide the panel
gasket over the rear of the unit to the back
of the bezel. The unit should be installed
fully assembled. Insert the unit
TSpanEL into the panel cutout.

PANEL

""""" / LATCH

,,,,,,, LATCHING
TABS

PANEL
MOUNTING
SCREWS

While holding the unit in place, push the panel latch over the rear of the unit
so that the tabs of the panel latch engage in the slots on the case. The panel latch
should be engaged in the farthest forward slot possible. To achieve a proper seal,
tighten the latch screws evenly until the unit is snug in the panel (Torque to
approximately 7 in-1bs [79N-cm]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the maximum
operating temperature and provides good air circulation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

PANEL CUT-OUT
3.62%
+.8
(927%) 1773
(45 3

2.0 SETTING THE SWITCHES

The meter has a switch, which must be checked and/or changed prior to
applying power. To access the switch, remove the meter base from the case by
firmly squeezing and pulling back on the side rear finger tabs. This should lower
the latch below the case slot (which is located just in front of the finger tabs). It
is recommended to release the latch on one side, then start the other side latch.

Power Selection Switch
Caution: Insure the AC power selection switch is set for the
proper voltage before powering-up the meter. The meter is shipped
from the factory in the 230 VAC position.
Set-Up DIP Switches

A DIP switch is located inside the meter. It is used for the selection of decimal
points and backlight annunciator. Selecting the “ON” position enables the

FRONT DISPLAY
I

Main
Circuit

Board i:::E

SET-UP

SWITCHES
TR
I T T T T 1 "'

<«—— POWER SELECTION
SWITCH

g
115
fon

function. %
SWITCH FUNCTION POV VU
1 Decimal Point 1 (000.0)
2 Decimal Point 2 (00.00) REAR TERMINALS
3 Decimal Point 3 (0.000)
4 Backlight Annunciator for Units Label
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3.0 WIRING THE METER

WIRING OVERVIEW

All conductors should meet voltage and current ratings for each terminal. Also,
cabling should conform to appropriate standards of good installation, local codes
and regulations. It is recommended that power supplied to the unit be protected
by a fuse or circuit breaker. As depicted in the drawing of the Model PAXLHYV,
all connections are made on the terminal block located at the rear of the unit.

EMC INSTALLATION GUIDELINES

Although this meter is designed with a high degree of immunity to
Electromagnetic Interference (EMI), proper installation and wiring methods
must be followed to ensure compatibility in each application. The type of the
electrical noise, source or coupling method into the meter may be different for
various installations. Cable length, routing and shield termination are very
important and can mean the difference between a successful or a troublesome
installation. Listed below are some EMC guidelines for successful installation
in an industrial environment.

1. The meter should be mounted in a metal enclosure, that is properly connected
to protective earth.

2. Use shielded (screened) cables for all Signal and Control inputs. The shield
(screen) pigtail connection should be made as short as possible. The
connection point for the shield depends somewhat upon the application.
Listed below are the recommended methods of connecting the shield, in order
of their effectiveness.

a. Connect the shield only at the panel where the meter is mounted to earth

ground (protective earth).

b. Connect the shield to earth ground at both ends of the cable, usually when

the noise source frequency is above 1 MHz.

c. Connect the shield to common of the meter and leave the other end of the

shield unconnected and insulated from earth ground.

3. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

BLOCK DIAGRAM

x
'é u POWER
zo SUPPLY | .y
w > DISPLAY
CALIBRATION ? x
ADJUSTMENT 85 BUU
2E
COMMON — s
(NEUTRAL) WAVE
SHAPING

CIRCUIT
600VAC —

(HOT) The PAX Lite AC Voltage Monitor incorporates a built-in precision
voltage divider that provides direct measurement from 0 to 600 VAC.

4. Signal or Control cables within an enclosure should be routed as far as possible
from contactors, control relays, transformers, and other noisy components.

5. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional protection.
Install line filters on the power input cable to the unit to suppress power line
interference. Install them near the power entry point of the enclosure. The
following EMI suppression devices (or equivalent) are recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCOR0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC #LFIL0000)
Schaffner # FN670-1.8/07
Corcom #1 VB3
Corcom #1VR3
Note: Reference manufacturer's instructions when installing a line filter.

6. Long cable runs are more susceptible to EMI pickup than short cable runs.

Therefore, keep cable runs as short as possible.

3.1 POWER WIRING

Primary AC power is connected to terminal 1 and 2 (Marked AC Power,
located on the left-hand side of the terminal block). For best results, the AC
power should be relatively “Clean” and within the specified £10% variation
limit. Drawing power from heavily loaded circuits or from circuits that also
power loads that cycle on and off, should be avoided.

02 °2
o

115/230

AC Power
Terminal 1: VAC
Terminal 2: VAC

3.2 INPUT SIGNAL WIRING

Input connections are made on terminal 5 and 8. When powering the
PAXLHYV with the same voltage that is being measured, terminal 5 (COMM.)
should be connected to neutral for the most stable reading on the display. If an
unstable display results from measuring a voltage that is isolated from the supply
voltage, reversing the supply voltage connections may correct this condition.

Voltage Input
Terminal 5: Common
Terminal 8: 600 VAC

(x| COMMON
(| 600 VAC

Neutral

9

600V MAX. AC
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MODEL PAXLA - PAX LITE DC VOLT/CURRENT/PROCESS METER

® 5DIGIT, 0.56" HIGH RED LED DISPLAY
® PROGRAMMABLE SCALING AND DECIMAL POINTS
® PROGRAMMABLE USER INPUT
® DUAL 5 AMP FORM C RELAY
® UNIVERSALLY POWERED
e US LISTED ® NEMA 4X/IP65 SEALED FRONT BEZEL c €
IND. CONT, EQ. ® OPTIONAL CUSTOM UNIT OVERLAY W/ BACKLIGHT
For Model No. FS’I;«BXLAOUO Only ® MINIMUM AND MAXIMUM DISPLAY CAPTURE
GENERAL DESCRIPTION SPECIFICATIONS
The PAXLA is a versatile meter available as a DC volt, current, or process 1. DISPLAY: 5 digit, 0.56" (14.2 mm) intensity adjustable Red LED (-19999 to
meter with scaling and dual Form C relay outputs. The meter is programmed 99999)

2. POWER REQUIREMENTS:
AC POWER: 50 to 250 VAC 50/60 Hz, 12 VA
Isolation: 2300 Vrms for 1 min. to all inputs and outputs
DC POWER: 21.6 to 250 VDC, 6 W
DC Out: +24 VDC @ 100 mA if input voltage is greater than 50 VAC/VDC
+24 VDC @ 50 mA if input voltage is less than 50 VDC
. INPUT RANGES: Jumper Selectable
D.C. Voltages: 200 mV, 2 V, 20 V, 200 V, 10 V

through the front panel buttons and the use of jumpers. The RST Key will also
function as a front panel display reset.

Once the front panel programming is complete, the buttons can be disabled
by a user input setting. The meter has been specifically designed for harsh
industrial environments. With a NEMA 4X/IP65 sealed bezel and extensive
testing to meet CE requirements, the meter provides a tough yet reliable
application solution.

w

ACCURACY @ MAX
SAFETY SUMMARY INPUT | 53oc LEss | INPUT INPUT |RESOLUTION| _ TEMP-
) . . o RANGE . IMPEDANCE COEFFICIENT
All safety regulations, local codes and instructions that appear in this and THAN 85% RH SIGNAL
corresponding literature, or on equipment, must be observed to ensure personal 200 mV_]0.1% of span| 1.033 MQ | 75 VDC 10 uv_ |70 ppm /°C
safety and to prevent damage to either the instrument or equipment connected to 2V 0.1% of span| 1.033 MQ | 75 VDC 0.1 mV 70 ppm /°C
it. If equipment is used in a manner not specified by the manufacturer, the 20V 0.1% of span| 1.033 MQ [250 VDC 1mV 70 ppm /°C
protection provided by the equipment may be impaired. 200V [0.1% of span | 1.033 MQ [250 VDC| 10mV |70 ppm /°C
10V 0.1% of span 538 KQ 75V 1mV 70 ppm /°C
iff i:f D.C. Currents: 200 pA, 2 mA, 20 mA, 200 mA
INPUT A(Z:;: ECR ﬁI(E:;s@ INPUT |III:J(T RESOLUTION TEMP.
CAUTION: Risk of Danger. CAUTION: Risk of electric shock. RANGE | ran 85% R | "MPEDANCE | 5 \6naL COEFFICIENT
Read complete instructions prior to o
installation and operation of the unit. 200 pA 10.1% of span| 1.111 KQ| 15 mA 10 nA 70 ppm /°C
2 mA 0.1% of span| 111 Q) 50 mA 0.1 pA 70 ppm /°C
20mA |0.1% of span| 11 Q 150 mA 1 pA 70 ppm /°C
ORDERING INFORMATION 200 mA |0.1% of span| 1 Q 500 mA 10 pA 70 ppm /°C
MODEL NO. |DESCRIPTION PART NUMBER D.C. Process: 4 to 20 mA, 1 to 5 VDC, 0/1 to 10 VDC
Volt/Current/Process Meter with Dual Relay Output PAXLAO00 INPUT RANGE SELECT RANGE
PAXLA UL Listed Volt/Current/Process Meter with Dual PAXLAOUO 4-20 mA Use the 20 mA range
Relay Output
elay Qutp 1-5VDC Use the 10V range
PAXLBK |Unit Label Kit Accessory PAXLBK10 1-10 VDC Use the 10V range
4. OVERRANGE/UNDERRANGE INDICATION:
Input Overrange Indication: “OLOL”.
Input Underrange Indication: “ULUL”.
Display Overrange/Underrange Indication: “....."/“-..... ”
5. A/D CONVERTER: 16 bit resolution
6. UPDATE RATES:
A/D conversion rate: 20 readings/sec.
Display update: 500 msec min.
DIMENSIONS In inches (mm)
wgoooo,| | M == |
- - - - - = ==
oV == |:|
O e T T e 1.95 == 175
(49'5) (44-5) 12 3 45 67 89 101 1213115
‘ [=I=I=I=I=N=I=I=I=N=I=I=I=]=]=]
3.80 A0 _fl 470 - 360(914) —
(96.5) (2.9) (104.1)
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7. USER INPUT:

User Input: Software selectable pull-up (24.7 KQ) or pull-down resistor
(20 KQ) that determines active high or active low input logic.

Trigger levels: Vip = 1.0 V max; Vi = 2.4 V min; Vyyax = 28 VDC

Response Time: 5 msec typ.; 100 msec debounce (activation and release)

8. MEMORY: Nonvolatile E>PROM retains all programming parameters when
power is removed.

9. OUTPUT:

Type: Dual FORM-C relay

Isolation To Sensor & User Input Commons: 1400 Vrms for 1 min.
Working Voltage: 150 Vrms

Contact Rating: 5 amps @ 120/240 VAC or 28 VDC (resistive load), 1/8
H.P. @ 120 VAC (inductive load)

Life Expectancy: 100,000 minimum operations

Response Time:
Turn On Time: 4 msec max.
Turn Off Time: 4 msec max.

10. ENVIRONMENTAL CONDITIONS:

Operating temperature: 0 to 50 °C

Storage temperature: -40 to 70 °C

Operating and storage humidity: 0 to 85% max. RH (non-condensing)

Vibration According to IEC 68-2-6: Operational 5 to 150 Hz, in X, Y, Z
direction for 1.5 hours, 2g’s.

Shock According to IEC 68-2-27: Operational 30 g (10g relay), 11 msec in 3
directions.

Altitude: Up to 2,000 meters

11. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-Ibs (0.51 N-m) max.

12. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 outdoor use. IP20
Touch safe. Installation Category II, Pollution Degree 2. One piece bezel/
case. Flame resistant. Synthetic rubber keypad. Panel gasket and mounting
clip included.

13. CERTIFICATIONS AND COMPLIANCES:
SAFETY
Type 4X Enclosure rating (Face only), UL50
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part 1.
IP65 Enclosure rating (Face only), IEC 529
IP20 Enclosure rating (Rear of unit), IEC 529
For Model No. PAXLAOUO Only: UL Listed, File # E137808, UL508,
CSA C22.2 No. 14-M95
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards
ELECTROMAGNETIC COMPATIBILITY
Emissions and Immunity to EN 61326: Electrical Equipment for Measurement,
Control and Laboratory use.

Immunity to Industrial Locations:

Electrostatic discharge EN 61000-4-2  Criterion A
4 kV contact discharge
8 kV air discharge
Electromagnetic RF fields EN 61000-4-3  Criterion A
10 V/m
Fast transients (burst) EN 61000-4-4  Criterion B
2 kV power
1 kV signal
Surge EN 61000-4-5  Criterion A
1 kV L-L,
2 kV L&N-E power
RF conducted interference EN 61000-4-6  Criterion A
3 V/rms
Voltage dip/interruptions EN 61000-4-11  Criterion A
0.5 cycle
Emissions:
Emissions EN 55011 Class A
Notes:

1. Criterion A: Normal operation within specified limits.
2. Criterion B: Temporary loss of performance from which the unit self-
recovers.

14. WEIGHT: 10.4 0z. (295 g)

1.0 INSTALLING THE METER

Installation

The PAX meets NEMA 4X/IP65 requirements when properly installed. The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the unit. Slide the panel
gasket over the rear of the unit to the back of the bezel. The unit should be
installed fully assembled. Insert the unit into the panel cutout.

PANEL

/LATCH

LATCHING
TABS

GASKET

PANEL
MOUNTING
SCREWS

While holding the unit in place, push the panel latch over the rear of the unit
so that the tabs of the panel latch engage in the slots on the case. The panel latch
should be engaged in the farthest forward slot possible. To achieve a proper seal,
tighten the latch screws evenly until the unit is snug in the panel (Torque to
approximately 7 in-lbs [79N-cm]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the maximum
operating temperature and provides good air circulation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

Do not use tools of any kind (screwdrivers, pens, pencils, etc.) to operate the
keypad of the unit.

PANEL CUT-OUT
3622
(925) 1,772
(45 *3
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2.0 SETTING THE JUMPERS

INPUT RANGE JUMPER

This jumper is used to select the proper input range. The input range selected
in programming must match the jumper setting. Select a range that is high
enough to accommodate the maximum signal input to avoid overloads.

To access the jumpers, remove the meter base from the case by firmly
squeezing and pulling back on the side rear finger tabs. This should lower the
latch below the case slot (which is located just in front of the finger tabs). It is
recommended to release the latch on one side, then start on the other side latch.

Warning: Exposed line voltage exists on the circuit boards.
Remove all power to the meter and load circuits before accessing
inside of the meter.

-—r——————— |
| VOLT |

INPUT : o—a 20V/200V :
RANGES | = = 1o0v |
| o o 200mV/2V |

L - — 1

I — o o— !
20 mA I

| 0" Jama |

: 200mA [ ] 200pA

|

| _ _CURRENT |

& REAR TERMINALS

4

FRONT DISPLAY

Main
Circuit E::j
Board
INPUT RANGE
JUMPER LOCATION

VoLT
CURRENT

CICICICCICICICICICCICICICICI
REAR TERMINALS

3.0 WIRING THE METER

EMC INSTALLATION GUIDELINES

Although this meter is designed with a high degree of immunity to Electro-
Magnetic Interference (EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, source or coupling method into the meter may be different for various
installations. The meter becomes more immune to EMI with fewer 1/O
connections. Cable length, routing, and shield termination are very important
and can mean the difference between a successful or troublesome installation.
Listed below are some EMC guidelines for successful installation in an
industrial environment.

1. The meter should be properly connected to protective earth.

2. Use shielded (screened) cables for all Signal and Control inputs. The shield
(screen) pigtail connection should be made as short as possible. The
connection point for the shield depends somewhat upon the application.
Listed below are the recommended methods of connecting the shield, in order
of their effectiveness.

a. Connect the shield only at the panel where the unit is mounted to earth

ground (protective earth).

b. Connect the shield to earth ground at both ends of the cable, usually when

the noise source frequency is above 1 MHz.

c. Connect the shield to common of the meter and leave the other end of the

shield unconnected and insulated from earth ground.

3. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be ran in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

4. Signal or Control cables within an enclosure should be routed as far as possible
from contactors, control relays, transformers, and other noisy components.

5. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional protection.

1-717-767-6511

Install line filters on the power input cable to the unit to suppress power line
interference. Install them near the power entry point of the enclosure. The
following EMI suppression devices (or equivalent) are recommended:
Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC# FCOR0000)
TDK # ZCAT3035-1330A
Steward # 28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC# LFIL0000)
Schaffner # FN670-1.8/07
Corcom # 1 VR3
Note: Reference manufacturer's instructions when installing a line filter.
6. Long cable runs are more susceptible to EMI pickup than short cable runs.
Therefore, keep cable runs as short as possible.
7. Switching of inductive loads produces high EMI. Use of snubbers across
inductive loads suppresses EMI.
Snubber: RLC# SNUB0000.

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that the power
supplied to the meter (DC or AC) be protected by a fuse or circuit breaker.

When wiring the meter, compare the numbers embossed on the back of the
meter case against those shown in wiring drawings for proper wire position. Strip
the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed (stranded wires
should be tinned with solder.) Insert the lead under the correct screw-clamp
terminal and tighten until the wire is secure. (Pull wire to verify tightness.)
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3.1 POWER WIRING

Power
Terminal 1: VAC/DC +
Terminal 2: VAC/DC -

DC Out Power
Terminal 3: + 24 VDC OUT + EXC

Terminal 4: Common
COMM

3.2 USER INPUT WIRING

Sinking Logic

Terminal 8: User Input

Terminal 9: User Comm "‘ U S ER

USER COM

Sourcing Logic
.+ ° 8] USER
" L_[9] USER cOMM

3.3 SETPOINT (OUTPUT) WIRING
Terminal 10: NC 1 N.C. 1

Terminal 11: NO 1
Terminal 12: Relay 1 Common ’_i . N.O. 1
Terminal 13: NC 2

Terminal 14: NO 2 COMM 1
Terminal 15: Relay 2 Common -
+.13 N.C. 2

——{14] N.O. 2
COMM 2

3.4 INPUT SIGNAL WIRING

CAUTION: Analog common is NOT isolated from user input common. In order to preserve the safety of the meter
application, the Analog and DC power common must be suitably isolated from hazardous live earth referenced voltage; or
input common must be at protective earth ground potential. If not, hazardous voltage may be present at the User Input and
Input Common terminals. Appropriate considerations must then be given to the potential of the input common with respect
to earth ground. Always connect the analog signal common to terminal 7.

Voltage Signal Current Signal Current Signal (2 wire
(self powered) (self powered) requiring excitation)
Terminal 5: +VDC Terminal 6: +ADC Terminal 3: +EXC

Current Signal (3 wire
requiring excitation)
Terminal 6: +ADC (signal)

Terminal 7: -VDC + Terminal 7: -ADC 1 Terminal 6: +ADC + Terminal 7: -ADC (common) §
. . . Terminal 3: +EXC @)
= i = i i E ©
= 1 = 1 E 1 Z (O]
o ! Q ! . w ! w o
(&) ' [ (&) h O Y h QO - [h'd e
o ! z [0} ' X o , . . ﬁ 6' DD: <Z(
e} : w e} : L -] i Voltage Signal (3 wire = O <
— | | o | ! + &) ! el R *
a < ! % < ! ' requiring excitation)
> < ! O < ! E ' Terminal 5: +VDC (signal) - @
' ' ' Terminal 7: -VDC (common) | |
! ! ' Terminal 3: +EXC IVout ! lout COMM
' ' + | TRANSMITTER [- '
. T ! ! I 3 WIRE TRANSMITTER |
200 VDC MAX. : ] : '
i 200 MA DC MAX. | |
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4.0 REVIEWING THE FRONT BUTTONS AND DISPLAY

Display
Readout — | max ," .'
Legends* MIN -' -'
o mmy o
SP1 SP2
Setpoint Alarm | —"
Annunciators

Optional Custom
= Units Overlay

BUTTON DISPLAY MODE OPERATION

PAR  Access Programming Mode
SEL Index display through selected displays
RST  Resets display

PROGRAMMING MODE OPERATION
Store selected parameter and index to next parameter

Advance through selection list/select digit position in
parameter value

Increment selected digit of parameter value

OPERATING MODE DISPLAY DESIGNATORS
MAX - Maximum display capture value
MIN - Minimum display capture value

“SP1” - Below the display indicates setpoint 1 output activated.
“SP2” - Below the display indicates setpoint 2 output activated.

Pressing the SEL button toggles the meter through the selected displays. If display scroll is enabled, the display will toggle automatically every four seconds between

the enabled display values.

5.0 PROGRAMMING THE METER

DISPLAY
MODE

OVERVIEW
PROGRAMMING MENU

Secondary Display and Front Setpoint

Signal Input Function Panel Key Output
Parameters Parameters Parameters Parameters
RST

¥ Par PAR PAR ¥ ear

- r - -

- £-5EL 3-d%7 Y-5PL

2 2 2 2 2 2 ¥

PROGRAMMING MODE ENTRY (PAR BUTTON)

It is recommended all programming changes be made off line, or before
installation. The meter normally operates in the Display Mode. No parameters
can be programmed in this mode. The Programming Mode is entered by
pressing the PAR button. If it is not accessible, then it is locked by either a
security code or a hardware lock.

MODULE ENTRY (SEL & PAR BUTTONS)

The Programming Menu is organized into four modules. These modules group
together parameters that are related in function. The display will alternate between
Pra and the present module. The SEL button is used to select the desired module.
The displayed module is entered by pressing the PAR button.

MODULE MENU (PAR BUTTON)

Each module has a separate module menu (which is shown at the start of each
module discussion). The PAR button is pressed to advance to a particular
parameter to be changed, without changing the programming of preceding
parameters. After completing a module, the display will return to Pra 0.
Programming may continue by accessing additional modules.

SELECTION / VALUE ENTRY

For each parameter, the display alternates between the present parameter and
the selections/value for that parameter. The SEL and RST buttons are used to
move through the selections/values for that parameter. Pressing the PAR button,
stores and activates the displayed selection/value. This also advances the meter to
the next parameter.

For numeric values, the value is displayed with one digit flashing (initially
the right most digit). Pressing the RST button increments the digit by one or the
user can hold the RST button and the digit will automatically scroll. The SEL
button will select the next digit to the left. Pressing the PAR button will enter the
value and move to the next parameter.

1-717-767-6511

PROGRAMMING MODE EXIT (PAR BUTTON)

The Programming Mode is exited by pressing the PAR button with Pra 10
displayed. This will commit any stored parameter changes to memory and
return the meter to the Display Mode. (If power loss occurs before returning to
the Display Mode, verify recent parameter changes.)

PROGRAMMING TIPS

It is recommended to start with Module 1 and proceed through each module in
sequence. When programming is complete, it is recommended to record the
parameter programming and lock out parameter programming with the user input
or programming security code.

FACTORY SETTINGS

Factory Settings may be completely restored in Module 2. This is useful
when encountering programming problems.

ALTERNATING SELECTION DISPLAY

In the explanation of the modules, the following dual display with arrows will
appear. This is used to illustrate the display alternating between the parameter
on top and the parameter’s Factory Setting on the bottom. In most cases,
selections and values for the parameter will be listed on the right.

Indicates Program Mode Alternating Display

Parameter HS'. ,n %
% Selection/Value

Factory Settings are shown.
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5.1 MODULE 1 - SiGNAL INPUT PARAMETERS ( {- {11P)

PAR |

PARAMETER MENU

|rHHEE|—|dE[PE|—|EFSEk|—|F:Lkr|—|bHH HS&HLE'—'.’HP .'|—|.ssp .'|—|.'r.'P 2 |5 2 p—{usr i —{u-Asnp—qii-Aect

Input Display Display Filter Filter Scaling Input Value Display Value Input Value Display Value User Input User Input User Input
Range Decimal Offset Setting Band Style for Scaling For Scaling for Scaling For Scaling Function Assignment Active Level
Point Value Point 1 Point 1 Point 2 Point 2
INPUT RANGE SCALING STYLE
RANGE RANGE
rANBE| 5 SELECTION .o N ohoN SELECTION . o0NohoN SEYLE S FYEY  RPLY
&[ 200y  200uR a0oowa  g02R 200ma G
G0oeR 20000 mA Ler 200.00 mA If Input Values and corresponding Display Values are known, the Key-in
02u 200.00 mv 20u 20.000 v (VEY) scaling style can be used. This allows scaling without the presence or
du 2.0000 V 200u 200.00 v changing of the input signal. If Input Values have to be derived from the actual
Oy 10.000 V input signal source or simulator, the Apply (RPLY) scaling style must be used.

Select the input range that corresponds to the external signal. This selection
should be high enough to avoid input signal overload but low enough for the
desired input resolution. This selection and the position of the Input Range
Jumper must match.

DISPLAY DECIMAL POINT

% B oo
Y| 080

Select the decimal point location for the Input, MIN and MAX displays. This
selection also affects the d5P { and d5P2 parameters and setpoint values and
offset value..

coo opobo  obobo

DISPLAY OFFSET VALUE

BFSEE| %
“| ang

The display can be corrected with an offset value. This can be used to
compensate for signal variations or sensor errors. This value is automatically
updated after a Zero Display to show how far the display is offset. A value of
zero will remove the effects of offset. The decimal point follows the dELPE
selection.

- 19999 to 19999

FILTER SETTING
o te3

Filtr]%
S

If the displayed value is difficult to read due to small process variations or
noise, increased levels of filtering will help to stabilize the display. Software
filtering effectively combines a fraction of the current input reading with a
fraction of the previous displayed reading to generate the new display.

Filter values represent no filtering (0), up to heavy filtering (3). A value of 1
for the filter uses 1/4 of the new input and 3/4 of the previous display to generate
the new display. A filter value of 2 uses 1/8 new and 7/8 previous. A filter value
of 3 uses 1/16 new and 15/16 previous.

FILTER BAND

bRAA | %
S

The filter will adapt to variations in the input signal. When the variation
exceeds the input filter band value, the filter disengages. When the variation
becomes less than the band value, the filter engages again. This allows for a
stable readout, but permits the display to settle rapidly after a large process
change. The value of the band is in display units, independent of the Display
Decimal Point position. A band setting of ‘0’ keeps the filter permanently
engaged at the filter level selected above.

0 to (39 display units

278

INPUT VALUE FOR SCALING POINT 1

QN 0to29999
%

For Key-in (MEY) style, enter the first Input Value using the front panel buttons.
(The Input Range selection sets the decimal location for the Input Value).

For Apply (RPLY) style, the meter shows the previously stored Input Value.
To retain this value, press the SEL button to advance to the next parameter. To
change the Input Value, press the RST button and apply the input signal to the
meter. Adjust the signal source externally until the desired Input Value appears.
Press the SEL button to enter the value being displayed.

DISPLAY VALUE FOR SCALING POINT 1

Q- 1999910 939999
%

Enter the first Display Value by using the front panel buttons. This is the same
for PEY and RPLY scaling styles. The decimal point follows the dELPE selection.

INPUT VALUE FOR SCALING POINT 2

NP 2|\ 0to 29999
SR

For Key-in (MEY) style, enter the known second Input Value using the front
panel buttons.

For Apply (RPLY) style, the meter shows the previously stored Input Value for
Scaling Point 2. To retain this value, press the SEL button to advance to the next
parameter. To change the Input Value, press the RST button and apply the input
signal to the meter. Adjust the signal source externally until the desired Input
Value appears. Press the SEL button to enter the value being displayed.

DISPLAY VALUE FOR SCALING POINT 2

d5P 2 |5
ST

Enter the second Display Value by using the front panel buttons. This is the
same for PEY and RPLY scaling styles. The decimal point follows the dELPE
selection.

- 19999 to 99999

General Notes on Scaling

1. When using the Apply (RPLY) scaling style, input values for scaling points
must be confined to the range limits shown.

2. The same Input Value should not correspond to more than one Display Value.
(Example: 20 mA can not equal 0 and 20.)

3. For input levels beyond the programmed Input Values, the meter extends the
Display Value by calculating the slope from the two coordinate pairs ( (1P {/
dSP{ & NP2/ dSP2).
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USER INPUT FUNCTION USER INPUT ASSIGNMENT

USr % [-RSA) % Hi Hi-LE
[ A G dSP Lo dse

DISPLAY MODE DESCRIPTION
A0 No Function User Input disabled. Select the value(s) to which the User Input Function is assigned. The User
p-1 Program Mode Lock-out  See Programming Mode Access chart Input Assignment only applies if a selection of reset, or display hold is selected
oc (Module 3). in the User Input Function menu.
2Er 0 Zero Input Zero the Input Display value causing
(Edge triggered) Display Reading to be Offset.
rEGEL Reset (Edge triggered) Resets the assigned value(s) to the current USER INPUT ACTIVE LEVEL

input value. %

d-HLd Display Hold Holds the assigned display, but all other - Hi 1N
meter functions continue as long as % L u
activated (maintained action).

d-5EL Display Select Advance once for each activation. Select whether the user input is configured as active low or active high.
(Edge Triggered)

d-L EY Display Intensity Level Increase intensity one level for each
(Edge Triggered) activation.

r Gkt - { Setpoint 1 Reset Resets setpoint 1 output.

r Gk -2 Setpoint 2 Reset Resets setpoint 2 output.

r G {2 Setpoint 1 and 2 Reset  Reset both setpoint 1 and 2 outputs.

5.2 MODULE 2 - SECONDARY FUNCTION PARAMETERS (2-5£[)

PARAMETER MENU Pro

PAR 1
Hi-En i i-t  feeil-En feeiil-k  feelF[5  eelodf |
Max Display Max Capture Min Display Min Capture Factory Access Code
Enable Delay Time Enable Delay TIime Service For Service
Operations Operations

MAX DISPLAY ENABLE FACTORY SERVICE OPERATIONS

Enables the Maximum Display Capture capability. %

Select YES to perform any of the Factory Service Operations shown below.

MAX CAPTURE DELAY TIME

Q:)- % 08 to 3999 sec. RESTORE FACTORY DEFAULT SETTINGS
- {D dE % Entering Code 66 will overwrite all user settings with
When the Input Display is above the present MAX value for the entered the factory settings. The meter will display r ESEE and then
delay time, the meter will capture that display value as the new MAX reading. - return to [adE OO Press the PAR button to exit the
A delay time helps to avoid false captures of sudden short spikes. module.
MIN DISPLAY ENABLE VIEW MODEL AND VERSION DISPLAY

ng YES {D dE % Entering Code 50 will display the version (x.x) of the
% meter. The display then returns to  CodE 00. Press the PAR
' . . Q{) button to exit the module.
Enables the Minimum Display Capture capability.
MIN CAPTURE DELAY TIME CALIBRATION

% 05 to 9999 sec % The PAXLA uses stored calibration values to provide
Q{) N : accurate measurements. Over time, the electrical

Q{) characteristics of the components inside the PAXLA will

When the Input Display is below the present MIN value for the entered delay slowly change with the result that the stored calibration

time, the meter will capture that display value as the new MIN reading. A delay values no longer accurately define the input circuit. For most applications,
time helps to avoid false captures of sudden short spikes. recalibration every 1 to 2 years should be sufficient.

Calibration of the PAXLA involves a calibration which should only be
performed by individuals experienced in calibrating electronic equipment. Allow
30 minute warm up before performing any calibration related procedure. The
following procedures should be performed at an ambient temperature of 15 to 35
°C (59 to 95 °F).

CAUTION: The accuracy of the calibration equipment will directly affect the

accuracy of the PAXLA.
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Current Calibration

1. Connect the negative lead of a precision DC current source with an accuracy
0f 0.01% or better to the COMM terminal. Leave the positive lead of the DC
current source unconnected.

2. With the display at LadE 48, press the PAR button. Unit will display LRL
na

3. Press the RST button to select the range to be calibrated.

4. Press the PAR button. Display reads 8.OR

5. With the positive lead of the DC current source unconnected, press PAR.
Display reads LALL for about 8 seconds.

6. When the display reads the selected range, connect the positive lead of the
DC
current source to the current input and apply full-scale input signal for the
range. (Note: For 200 mA range, apply 100 mA as indicated on the display.)
Press PAR. Display reads LALL for about 8 seconds.

7. Repeat steps 3 through 6 for each input range to be calibrated. When display
reads [AL N0, press the PAR button to exit calibration.

Voltage Calibration

. Connect a precision DC voltage source with an accuracy of 0.01% or better
to the volt input and COMM terminals of the PAXLA. Set the output of the
voltage source to zero.

. With the display at LadE Y8, press the PAR button. Unit will display LAL Al

. Press the RST button to select the range to be calibrated.

. Press the PAR button. Display reads 8.0u.

. With the voltage source set to zero (or a dead short applied to the input), press

PAR. Display reads LALL for about 8 seconds.

When the display reads the selected range, apply full-scale input signal for

the range. (Note: For 200V range, apply 100V as indicated on the display.)

Press PAR. Display reads LALL for about 8 seconds.

. Repeat steps 3 through 6 for each input range to be calibrated. When display
reads [RL R0, press the PAR button to exit calibration

—_

=) [V SN VS I N ]

~

5.3 MODULE 3 - DispLAY AND FRONT PANEL BUTTON

PARAMETERS (3-d5P)

PARAMETER MENU

PAR
d5P-t SEL rSt cErl Scral b-L it d-LEY LodE
Display Front Panel Front Panel Zero Display Display Units Label Display Programming
Update Time Display Reset Enable W/Display Scroll Backlight Intensity Security Code
Select Enable Reset Enable Level

DISPLAY UPDATE TIME

A

bs { P

seconds

G

This parameter sets the display update time in seconds.

.

FRONT PANEL DISPLAY SELECT ENABLE (SEL)

% YES ng
S 31

The YES selection allows the SEL button to toggle through the enabled
displays.

FRONT PANEL RESET ENABLE (RST)

PSE 9 m . dS5P
& d5p| K1 i

This selection allows the RST button to reset the selected value(s).

ZERO DISPLAY WITH DISPLAY RESET

2Erl |
% YES no

This parameter enables the RST button or user input to zero the input display
value, causing the display reading to be offset.

Note: For this parameter to operate, the RST button or User Input being used
must be set to d5P and the Input value must be displayed. If these conditions are
not met, the display will not zero.

280

DISPLAY SCROLL ENABLE

Scrol |

YES no

&(

The YES selection allows the display to automatically scroll through the
enabled displays. The scroll rate is every 4 seconds. This parameter only appears
when the MAX or MIN displays are enabled.

UNITS LABEL BACKLIGHT*

= od
.
=
A

aon OFF

© 0

The Units Label Kit Accessory contains a sheet of custom unit overlays
which can be installed in to the meter’s bezel display assembly. The backlight
for these custom units is activated by this parameter.

DISPLAY INTENSITY LEVEL

{to 3

Enter the desired Display Intensity Level (1-3). The display will actively dim
or brighten as levels are changed.
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PROGRAMMING SECURITY CODE

LadE | %
“| oog

The Security Code determines the programming mode and the accessibility
of programming parameters. This code can be used along with the Program
Mode Lock-out (P-Lac) in the User Input Function parameter (Module 1).

Two programming modes are available. Full Programming mode allows all
parameters to be viewed and modified. Quick Programming mode permits only
the Setpoint values to be modified, but allows direct access to these values
without having to enter Full Programming mode.

Programming a Security Code other than 0, requires this code to be entered
at the LadE prompt in order to access Full Programming mode. Depending on
the code value, Quick Programming may be accessible before the LadE prompt
appears (see chart).

bob o 9399

USER INPUT|USER INPUT|SECURITY| MODE WHEN “PAR” FULL PROGRAMMING
FUNCTION STATE CODE |BUTTON IS PRESSED MODE ACCESS
0 Full Programming Immediate Access
After Quick Programming
not P-Lac 1-99  |Quick Programming| with correct code entry
- at LadE prompt *
~ With correct code entry
100-999 LadE prompt at LadE prompt *
0 Programming Lock No Access
Active 1-99  |Quick Programming No Access
P-laoc
- With correct code entry
100-999 LadE prompt at LadE prompt *
Not Active | 0-999 [ Full Programming Immediate Access

* Entering Code 222 allows access regardless of security code.

5.4 MODULE 4 - SETPOINT OUuTPUT PARAMETERS (Y-5Pt)

PARAMETER MENU Pro

~

PAR
[sPsEL F— Enb-n F=—{Rct-n = 5Pt-n f—fH45-n mdtDA-n fd £BF-n <5t -7 e rEn-n fStb-n |t

Setpoint Setpoint Setpoint Setpoint Hysteresis
Select Enable Action Value Value

On Time

Off Time Output Reset Output Reset Standby
Delay Delay Action W/Display Operation
Reset

SETPOINT SELECT
SPSEL| ng SP- 1

Al

Enter the setpoint (output) to be programmed. The a in the following
parameters will reflect the chosen setpoint number. After the chosen setpoint
is completely programmed, the display will return to SPSEL. Repeat steps for
each setpoint to be programmed. Select 8 to exit the module.

SP-¢2

SETPOINT ENABLE

[Enb-n|& 45 Mo
S Al

Select YES to enable Setpoint n and access the setup parameters. If 0 is
selected, the unit returns to SPSEL and Setpoint n is disabled.

SETPOINT ACTION

Hi-bL LO-bL Hi-Ub LO-Ub

Ret -]
W i-lib)

Enter the action for the selected setpoint (output). See Setpoint Output
Figures for a visual detail of each action.

sp SP + Hys

|
} j Hys ‘ Hys
|
SP-Hys ; sp :
! i \‘\/
|
| |

OFF OFF
ouTPUT ON

STATE

oUTPUT OFF oN OFF
STATE

TTRIGGER POINTS T

Low Acting (Unbalanced Hys) = LO-lb

TTRIGGER POINTS T

High Acting (Unbalanced Hys) = H {-Ub

SETPOINT VALUE

[SPE-n| %
%00 80

Enter the desired setpoint value. The decimal point position for the setpoint
and hysteresis values follow the selection set in Module 1.

- 19999 to 99999

HYSTERESIS VALUE

M35 - %
S ¢

Enter desired hysteresis value. See Setpoint Output Figures for visual
explanation of how setpoint output actions (balanced and unbalanced) are
affected by the hysteresis. When the setpoint is a control output, usually
balanced hysteresis is used. For alarm applications, usually unbalanced
hysteresis is used. For unbalanced hysteresis modes, the hysteresis functions on
the low side for high acting setpoints and functions on the high side for low
acting setpoints.

{ to 59353

Note: Hysteresis eliminates output chatter at the switch point, while time delay
can be used to prevent false triggering during process transient events.

Hi{-bL = High Acting, with balanced hysteresis
LO-bL = Low Acting, with balanced hysteresis
Hi-4b = High Acting, with unbalanced hysteresis
LO-4Yb = Low Acting, with unbalanced hysteresis
SP + YHys SP + Y%Hys. /
| |
sP 1 j Hys sP /} ‘ Hys
! I
SP - YiHys } SP - YHys !
) |
OUTPUT OFF ON OFF OUTPUT OFF ON OFF
STATE STATE
TTR\GGER POINTS T T TRIGGER POINTS T
High Acting (Balanced Hys) = H {-bL Low Acting (Balanced Hys) = LO-bL
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ON TIME DELAY

EON -0

00 to 5999 Sec

Enter the time value in seconds that the output is delayed from turning on
after the trigger point is reached. A value of 0.0 allows the meter to update the
output status per the response time listed in the Specifications.

OFF TIME DELAY

00 to 5999 Sec

Enter the time value in seconds that the output is delayed from turning off
after the trigger point is reached. A value of 0.0 allows the meter to update the
output status per the response time listed in the Specifications.

OUTPUT RESET ACTION

rSt-n|5 Auto LAECH  L-diY
% Enter the reset action of the output. See figure for details.

Ruto = Automatic action; This action allows the output to automatically reset
off at the trigger points per the Setpoint Action shown in Setpoint Output
Figures. The “on” output may be manually reset (off) immediately by the
front panel RST button or user input.The output remains off until the trigger
point is crossed again.

LAELH = Latch with immediate reset action; This action latches the output on at
the trigger point per the Setpoint Action shown in Setpoint Output Figures.
Latch means that the output can only be turned off by the front panel RST
button or user input manual reset, or meter power cycle. When the user input
or RST button is activated (momentary action), the corresponding “on” output
is reset immediately and remains off until the trigger point is crossed again.
(Previously latched alarms will be off if power up Display Value is lower than
setpoint value.)

L -dLY = Latch with delay reset action; This action latches the output on at the
trigger point per the Setpoint Action shown in Setpoint Output Figures. Latch
means that the output can only be turned off by the front panel RST button or
user input manual reset, or meter power cycle. When the user input or RST
button is activated (momentary action), the meter delays the event until the
corresponding “on” output crosses the trigger off point. (Previously latched
outputs are off if power up Display Value is lower than setpoint value. During
a power cycle, the meter erases a previous L -dL Y reset if it is not activated at
power up.)

MANUAL
RESET

SP - Hys ’7/{_ w oy — _+ Hys

I

o
ON l OFF  (Ruka)

I

[

OUTPUT RESET WITH DISPLAY RESET

% mo uEs
%

This parameter enables the RST button or user input to reset the output when
the display is reset.

Note: For this parameter to operate, the RST button or User Input being used
must be set to d5P and the Input value must be displayed. If these conditions
are not met, the output will not reset.

STANDBY OPERATION

% o 4ES

When YES, the output is disabled (after a power up) until the trigger point is
crossed. Once the output is on, the output operates normally per the Setpoint
Action and Output Reset Action.

CoTATE oN | off [on | _!orF  (Larw)
ON ON OFF (L-dLY)
Setpoint Output Reset Actions
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MODEL DP5 - 1/8 DIN ANALOG INPUT PANEL METERS

F2V RST
red Ien

psP PAR FlA

3

¢ (UL ) us uisTen

IND. GONT. EQ.
51EB

® PROCESS, VOLTAGE, CURRENT, AND TEMPERATURE INPUTS
® 5-DIGIT 0.56" HIGH LED DISPLAY

® PROGRAMMABLE FUNCTION KEYS/USER INPUT

® 9 DIGIT TOTALIZER (INTEGRATOR) WITH BATCHING

® OPTIONAL CUSTOM UNITS OVERLAY W/BACKLIGHT

® NEMA 4X/IP65 SEALED FRONT BEZEL

GENERAL DESCRIPTION

The DP5 Panel Meters offer many features and performance capabilities to
suit a wide range of industrial applications. These meters are available in three
different models to handle various analog inputs, including DC Voltage/Current,
Process, and Temperature Inputs. Refer to pages 4 and 5 for the details on the
specific models.

The meters provide a MAX and MIN reading memory with programmable
capture time. The capture time is used to prevent detection of false max or min
readings which may occur during start-up or unusual process events.

The signal totalizer (integrator) can be used to compute a time-input product.
This can be used to provide a readout of totalized flow, calculate service
intervals of motors or pumps, etc. The totalizer can also accumulate batch
weighing operations.

Once the meters have been initially configured, the parameter list may be
locked out from further modification.

The meters have been specifically designed for harsh industrial environments.
With NEMA 4X/IP65 sealed bezel and extensive testing of noise effects to CE
requirements, the meter provides a tough yet reliable application solution.

DIMENSIONS In inches (mm)

SAFETY SUMMARY

All safety related regulations, local codes and instructions that appear in this
literature or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If
equipment is used in a manner not specified by the manufacturer, the protection

provided by the equipment may be impaired.
CAUTION: Risk of electric shock.

CAUTION: Risk of Danger.
Read complete instructions prior to
installation and operation of the unit.

Note: Recommended minimum clearance (behind the panel) for mounting clip installation is
2.1" (53.4) H x 5.0" (127) W.

cogooa,y T M £ ‘ SQIE el ‘
o A A Y 1.95 %%U 1.75 B 1.75
(49.5) == (@4.5) (|[FE0TRT TS50 nf (44.5)
HHHH == ; [S=I=]=]=[=N=[=]=]=]=] ;
3.80 A0l 410 7 3.60 (91.4) —
(96.5) (2.5) (104.1)
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ORDERING INFORMATION
Meter Part Numbers
DP5 0 0

D - DC Volt/Current Input

P - Process Input

T - Thermocouple and RTD Input

0 - Red LED Display -

0 - 85 to 250 VAC

1-11to 36 VDC, 24 VAC

Accessories Part Number

TYPE MODEL NO. |DESCRIPTION

PART NUMBERS

Accessories PAXLBK

Units Label Kit Accessory (Not required for DP5T)

PAXLBK10
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GENERAL METER SPECIFICATIONS

—_

. DISPLAY: 5 digit, 0.56" (14.2 mm) red LED, (-19999 to 99999)
2. POWER:
AC Versions:
AC Power: 85 to 250 VAC, 50/60 Hz, 10 VA
Isolation: 2300 Vrms for 1 min. to all inputs.
DC Versions:
DC Power: 11 to 36 VDC, 11 W
AC Power: 24 VAC, + 10%, 50/60 Hz, 10 VA
Isolation: 500 Vrms for 1 min. to all inputs (50 V working).
3. ANNUNCIATORS:
MAX - maximum readout selected
MIN - minimum readout selected
TOT - totalizer readout selected, flashes when total overflows
Units Label - optional units label backlight
4. KEYPAD: 3 programmable function keys, 5 keys total
5. A/D CONVERTER: 16 bit resolution
6. UPDATE RATES:
A/D conversion rate: 10 readings/sec.
Step response: 200 msec. max. to within 99% of final readout value
(digital filter and internal zero correction disabled)
700 msec. max. (digital filter disabled, internal zero correction enabled)
Display update rate: 1 to 10 updates/sec.
Max./Min. capture delay time: 0 to 3275 sec.
7. DISPLAY MESSAGES:
“OLOL” - Appears when measurement exceeds + signal range.
“ULUL” - Appears when measurement exceeds - signal range
DPST: “OPEN” - Appears when open sensor is detected.
DPST: “SHrt” - Appears when shorted sensor is detected (RTD only)
“....” - Appears when display values exceed + display range.
-...” - Appears when display values exceed - display range.
8. INPUT CAPABILITIES: See specific product specifications, pages 4-5
9. EXCITATION POWER: See specific product specifications, pages 4-5
10. LOW FREQUENCY NOISE REJECTION:
Normal Mode: > 60 dB @ 50 or 60 Hz +1%, digital filter off
Common Mode: >100 dB, DC to 120 Hz
11. USER INPUT: One software defined user input
Max. Continuous Input: 30 VDC
Isolation To Sensor Input Common: Not isolated. Do not tie commons together.
Response Time : 50 msec. max.
Logic State: Jumper selectable for sink/source logic

«

SINKING INPUTS SOURCING INPUTS

INPUT STATE 22 KQ pull-up to +5 V 22 KQ pull-down
Active Vjy < 0.9 VDC Vjy > 3.6 VDC
Inactive Vjy > 3.6 VDC Vjy < 0.9 VDC

12. TOTALIZER:

Time Base: second, minute, hour, or day

Time Accuracy: 0.01% typical

Decimal Point: 0 to 0.0000

Scale Factor: 0.001 to 65.000

Low Signal Cut-out: -19,999 to 99,999

Total: 9 digits, display alternates between high order and low order readouts
13. MEMORY: Nonvolatile E’PROM retains all programmable parameters

and display values.

14. ENVIRONMENTAL CONDITIONS:
Operating Temperature Range: 0 to 50°C
Storage Temperature Range: -40 to 60°C
Operating and Storage Humidity: 0 to 85% max. RH non-condensing
Altitude: Up to 2000 meters
15. CERTIFICATIONS AND COMPLIANCES:
SAFETY
UL Recognized Component, File #E179259, UL61010-1, CSA C22.2
No. 61010-1
DPST Only: File # E156876, UL873, CSA C22.2 No. 24
Recognized to U.S. and Canadian requirements under the Component
Recognition Program of Underwriters Laboratories, Inc.
UL Listed, File # E137808, UL508, CSA C22.2 No. 14-M95
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards
Type 4X Enclosure rating (Face only), UL50
IECEE CB Scheme Test Certificate #US/8843A/UL
CB Scheme Test Report #04ME11209-20041018
Issued by Underwriters Laboratories, Inc.
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part I
IP65 Enclosure rating (Face only), IEC 529
IP20 Enclosure rating (Rear of unit), IEC 529
ELECTROMAGNETIC COMPATIBILITY

Immunity to EN 50082-2
Electrostatic discharge EN 61000-4-2 Level 2; 4 Kv contact
Level 3; 8 Kv air
EN 61000-4-3 Level 3; 10 V/m !
80 MHz - 1 GHz
EN 61000-4-4 Level 4; 2 Kv I/O
Level 3; 2 Kv power
EN 61000-4-6 Level 3; 10 V/rms
150 KHz - 80 MHz
Simulation of cordless telephones ENV 50204 Level 3; 10 V/m
900 MHz +5 MHz
200 Hz, 50% duty cycle

Electromagnetic RF fields
Fast transients (burst)

RF conducted interference

Emissions to EN 50081-2

RF interference EN 55011  Enclosure class A

Power mains class A

Notes:
1. Self-recoverable loss of performance during EMI disturbance at 10 V/m:
Measurement input signal may deviate during EMI disturbance.
For operation without loss of performance:
Unit is mounted in a metal enclosure (Buckeye SM7013-0 or equivalent)
1/0 and power cables are routed in metal conduit connected to earth
ground.
Refer to EMC Installation Guidelines section of the bulletin for additional
information.

16. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-Ibs (0.51 N-m) max.

17. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 outdoor use.
IP20 Touch safe. Installation Category II, Pollution Degree 2. One piece
bezel/case. Flame resistant. Synthetic rubber keypad. Panel gasket and
mounting clip included.

18. WEIGHT: 7 oz. (200 g)
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MobDEL DP5D - UN1IVERSAL DC INPUT

DP5D SPECIFICATIONS

® FOUR VOLTAGE RANGES (300 VDC Max)
® FIVE CURRENT RANGES (2A DC Max)
® 24 VDC TRANSMITTER POWER

* After 20 minute warm-up. Accuracy is specified in two ways:
Accuracy over an 18 to 28°C and 10 to 75% RH environment; and
accuracy over a 0 to 50°C and 0 to 85%RH (non-condensing
environment). Accuracy over the 0 to 50°C range includes the
temperature coefficient effect of the meter.

EXCITATION POWER:
Transmitter Power: 24 VDC, 5%, regulated, 50 mA max.

® DUAL RANGE INPUT (20 mA or 10 VDC)
® 24 VDC TRANSMITTER POWER

INPUT RANGES:
INPUT ACCURACY* ACCURACY* IMPEDANCE/ MAX
RANGE (18 to 28°C) (0 to 50°C) COMPLIANCE Cg\',‘lg::léOAl:)S RESOLUTION
+200 pADC 0'032/5‘3?3‘“”9 0'121/"0_‘g4r52di“9 111 Kohm | 15mA 10 nA
+2 mADC 0'03?’0‘_’; f:ding 0'122"0‘_"‘; r“e:ding 111 ohm 50mA | 0.1pA
+20 mADC 0'03%+%Lfadi”9 0'12%+3f;iadi”9 1.10hm | 150 mA 1 uA
+200 mADC 0'05%‘:3‘3 LeAadi”g 0'15‘)/:4%‘ L‘fding 110hm | 500mA | 10uA
+2 ADC 0'5%’0‘?;2‘:3“”9 0'7%0‘??&“”9 0.1 ohm 3A 0.1 mA
+200 mVDC 0'°3°f3%f :\*/adi”g 0-12% 4%f L‘\*/ading 1.066 Mohm | 100V 10 uv
+2 VDC 0'°3ff(’)_°3f rrr?\a/di”g 0'121/‘(’)_0;[?3“”9 1.066 Mohm | 300V | 0.4 mv
+20 VDC 0'°3Wj§fr;3adi”9 0-12% ffn:\e/ading 1.066 Mohm | 300V 1 mv
+300 v | 0-09% of reading | 0.15% of reading | 4 g6 mohm | 300v | 10 mv
DP5P SPECIFICATIONS
SENSOR INPUTS:
INPUT ACCURACY* ACCURACY* IMPEDANCE/ CON":”:;::.(JOUS DISPLAY
(RANGE) (18 to 28°C) (0 to 50°C) COMPLIANCE OVERLOAD RESOLUTION
. .
(-2 tzoozngAmA) reaod'i(:w?;;/igpr re:d:nzc;;/o+gqu 20 ohm 150 mA 1rA
. .
(-1 1tc(>)‘1\1/3D\/cI§)C) rea(t)j.ig::]/:;;V rea%.i:é/:;fmv 500 Kohm 300V Tmv

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over an 18
to 28°C and 10 to 75% RH environment; and accuracy over a 0 to 50°C and 0 to
85%RH (non-condensing environment). Accuracy over the 0 to 50°C range
includes the temperature coefficient effect of the meter.

EXCITATION POWER:
Transmitter Power: 24 VDC, £5%, regulated, 50 mA max.

286
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MobDEL DP5T - THERMOCOUPLE AND RTD INPUT

DPST SPECIFICATIONS

READOUT:
Resolution: Variable: 0.1, 0.2, 0.5, or 1, 2, or 5 degree
Scale: F or C
Offset Range: -19,999 to 99,999 display units

THERMOCOUPLE INPUTS:
Input Impedance: 20 MQ
Lead Resistance Effect: 0.03uV/ohm
Max. Continuous Overvoltage: 30 V

e THERMOCOUPLE AND RTD INPUTS
® CONFORMS TO ITS-90 STANDARDS
® TIME-TEMPERATURE INTEGRATOR

RTD INPUTS:
Type: 3 or 4 wire, 2 wire can be compensated for lead wire resistance
Excitation current: 100 ohm range: 165 pA
10 ohm range: 2.6 mA
Lead resistance: 100 ohm range: 10 ohm/lead max.

INPUT ACCURACY*[ACCURACY* WIRE COLOR 10 ohm range: 3 ohms/lead max.
TYPE RANGE  'tsto28°c) | (0to500) |STANPARDI— o —— s Max. continuous overload: 30 V
-200 to 400°C | 1.2°C 2.1°C oy |[F)blue  |(+) white INPUT TYPE RANGE ACCURACY" | ACCURACY* | STANDARD
T 270 t6 -200°C - ITS-90 (-) red (-) blue (18 to 28°C) (0 to 50°C)
100 ohm Pt
-200 to 871°C 1.0°C 24°C } (+) purple [(+) brown _ -200 to 850°C 0.4°C 1.6°C IEC 751
B |270t0-200c] '+ ITS-90 fVred  [-) blue a'i’gg h.oogfs —
ohm no officia
i -200 to 850°C 0.4°C 1.6°C
J |-200to760°c| 1.4°Cc | 23°C | ITS-90 Ef'))rvevg'te Ef))g’lﬁ?w alpha = .003919 standard
120 ohm Nickel 80 o 260°C 0.2°C 0.5°C no official
-200 to 1372°C| 1.3°C 3.4°C (+) yellow [(+) brown alpha = .00672 | ~ ° ) ) standard
K |270 to -200°C o ITS-90 | Vred  |(-) blue —
R 50 to 1768°C | 1.9°C 4.0°C ITs-90 ["© (+) white 1a(')Pﬁan %%e‘%%r 10010 260°C o4c 09¢ 2?;;2?:3'
~oto : : : standard  [(-) blue
° o o no (+) white
S -50 to 1768°C 1.9°C 4.0°C ITS-90 standard  |(-) blue
B 100 to 300°C 3.9°C 5.7°C ITs-90 ["® no
300 to 1820°C| 2.8°C 4.4°C standard  |standard
-200 to 1300°C| 1.3°C 3.1°C . (+) orange [(+) orange ACCURACY* ACCURACY*
N 1270 t0 -200°C o ITS-90 | }'red (-) blue INPUT TYPE RANGE (18 to 28°C) (0 to 50°C)
C o o o ASTM |no no Direct -10 to 65mV | 0.02% of reading | 0.12% of reading
(W5/W26) 010 2315°C 1.9°C 6.1°C E988-90***|standard  [standard mV range (1 uVres.) +4pV + 5uV
Direct 0 to 400 Q 0.02% of reading | 0.12% of reading
*After 20 min. warm-up. Accuracy is specified in two ways: Accuracy over an 100 ohm range | (10 MQ res.) +0.04 Q +0.05Q
18 to 28°C and 15 to 75% RH environment; and Accuracy over a 0 to 50°C and 0 Direct 0to25Q 0.04% of reading | 0.20% of reading
to 85% RH (non condensing) environment. Accuracy specified over the 0 to 50°C 10 ohm range (1 MQ res.) +0.005 Q +0.007 Q
operating range includes meter tempco and ice point tracking effects. The
specification includes the A/D conversion errors, linearization conformity, and
thermocouple ice point compensation. Total system accuracy is the sum of meter
and probe errors. Accuracy may be improved by field calibrating the meter readout
at the temperature of interest.
** The accuracy over the interval -270 to -200°C is a function of temperature,
ranging from 1°C at -200°C and degrading to 7°C at -270°C. Accuracy may be
improved by field calibrating the meter readout at the temperature of interest.
*** These curves have been corrected to ITS-90.
UNITS LABEL KIT (PAXLBK) - Not required for DP5T
Each meter has a units indicator with backlighting that can be customized
using the Units Label Kit. The backlight is controlled in the programming.
Each DP5T meter is shipped with °F and °C overlay labels which can be
installed into the meter’s bezel display assembly.
1-717-767-6511 287
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1.0 INSTALLING THE METER

Installation

The DP5 meets NEMA 4X/IP65 requirements for indoor use when properly
installed. The unit is intended to be mounted into an enclosed panel. Prepare
the panel cutout to the dimensions shown. Remove the panel latch from the
unit. Slide the panel gasket over the rear of the unit to the back of the bezel.

The wunit should be installed fully assembled. Insert the
unit into the panel cutout.
PANEL
LATCH
LATCHING
TABS

PANEL
MOUNTING
SCREWS

While holding the unit in place, push the panel latch over the rear of the
unit so that the tabs of the panel latch engage in the slots on the case. The
panel latch should be engaged in the farthest forward slot possible. To achieve
a proper seal, tighten the latch screws evenly until the unit is snug in the panel
(Torque to approximately 7 in-1bs [79N-cm]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the maximum
operating temperature and provides good air circulation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate
the aging process of the bezel.

Do not use tools of any kind (screwdrivers, pens, pencils, etc.) to operate
the keypad of the unit.

PANEL CUT-OUT

+.03

3.62 =%
(92 %)

+.02

1.7

+5
-0

2.0 SETTING THE JUMPERS

The meter can have up to two jumpers that must be checked and / or changed
prior to applying power. The two jumpers are: Input Range and User Input
Logic. The following Jumper Selection Figures show an enlargement of the
jumper area.

To access the jumpers, remove the meter base from the case by firmly
squeezing and pulling back on the side rear finger tabs. This should lower the
latch below the case slot (which is located just in front of the finger tabs). It is
recommended to release the latch on one side, then start the other side latch.

DP5D Jumper Selection

JUMPER SELECTIONS

The M indicates factory setting.

| INPUTRANGEJUMPER |
| CURRENT ‘
| +2A |
+200mA
[ £20mA ‘
£2mA \
\ £200pA |
| vour 1 l
| O ss00v ooooo | -
00 #20v ‘ USER INPUT LOGIC JUMPER
| oo sv ‘ \
| B0 #00mv. J | source T [
Lo Ssw—-—— _ _ |

288

User Input Logic Jumper
This jumper selects the logic state of the user input. If the user input is not
used, it is not necessary to check or move this jumper.

Input Range Jumper
One jumper is used for voltage or current input ranges. Select the proper
input range high enough to avoid input signal overload. Only one jumper is
allowed in this area. Do not have a jumper in both the voltage and current
ranges at the same time. Avoid placing the jumper across two ranges.

Main
Circuit

Board [::;j

JUMPER LOCATIONS
¥ CURRENT ¥
VOLT/

OHM USER INPUT

o do b do do do o do

ReICIelclcielclel
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DP5P Jumper Selection

JUMPER SELECTIONS

The M indicates factory setting.

USER INPUT LOGIC JUMPER

|
‘ |
‘ |
| j» SINK |
‘ |
‘ |
‘ |
‘ |

() — SOURCE
¥ REARTERMINALS &

DP5T Jumper Selection

Main
Circuit

Board [:::]

= |
@ © u

USER INPUT
JUMPER
LOCATION

o A b

Reielelelelclelel

RTD Input Jumper

Main
Circuit

Board w

One jumper is used for RTD input ranges. Select the proper range to match the RTD
probe being used. It is not necessary to remove this jumper when not using RTD probes.

JUMPER SELECTIONS

The M indicates factory setting.

-
@JUMPE;{::] ﬁ

JUMPER
LOCATION LOCATION
v v
RTD 2 USER INPUT
INPUT m E

Abddddd b do

CISISISICISISISl

‘ REAR TERMINALS ‘

RTD INPUT JUMPER | USER INPUT LOGIC JUMPER |

|
100 ohms g] | | g] SINK |
o | o
|

10 ohms SOURCE |

3.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that power supplied
to the meter (DC or AC) be protected by a fuse or circuit breaker.

When wiring the meter, compare the numbers embossed on the back of the
meter case against those shown in wiring drawings for proper wire position.
Strip the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed (stranded
wires should be tinned with solder). Insert the lead under the correct screw-
clamp terminal and tighten until the wire is secure. (Pull wire to verify
tightness.) Each terminal can accept up to one #14 AWG (2.55 mm) wire, two
#18 AWG (1.02 mm), or four #20 AWG (0.61 mm).

EMC INSTALLATION GUIDELINES

Although this meter is designed with a high degree of immunity to Electro-
Magnetic Interference (EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, its source or the method of coupling into the unit may be different for
various installations.Listed below are some EMC guidelines for successful
installation in an industrial environment.

1. The meter should be mounted in a metal enclosure, which is properly
connected to protective earth.

2. Use shielded (screened) cables for all Signal and Control inputs. The shield
(screen) pigtail connection should be made as short as possible. The
connection point for the shield depends somewhat upon the application.
Listed below are the recommended methods of connecting the shield, in order
of their effectiveness.

a. Connect the shield only at the panel where the unit is mounted to earth
ground (protective earth).

b. Connect the shield to earth ground at both ends of the cable, usually when
the noise source frequency is above 1 MHz.

1-717-767-6511

c. Connect the shield to common of the unit and leave the other end of the
shield unconnected and insulated from earth ground.

3. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

4. Signal or Control cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
components.

5. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional
protection. Install line filters on the power input cable to the unit to suppress
power line interference. Install them near the power entry point of the
enclosure. The following EMI suppression devices (or equivalent) are
recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCOR0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC #LFIL0000)
Schaffner # FN670-1.8/07
Corcom #1VR3
Note: Reference manufacturer s instructions when installing a line filter.

6. Long cable runs are more susceptible to EMI pickup than short cable runs.
Therefore, keep cable runs as short as possible.

7. Switching of inductive loads produces high EMI. Use of snubbers across
inductive loads suppresses EMI.

Snubber: RLC#SNUB0000.
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3.1 POWER WIRING

AC Power QO O DC Power
Terminal 1: VAC Terminal 1: +VDC
Terminal 2: VAC Terminal 2: -VDC

S i

—| DC+
N[ De-

3.2 INPUT SIGNAL WIRING

DP5D INPUT SIGNAL WIRING

Before connecting signal wires, the Input Range Jumper should be verified for proper position.

Voltage Signal Current Signal Current Signal (2 wire Current Signal (3 wire
(self powered) (self powered) requiring excitation) requiring excitation)
Terminal 3: +VDC Terminal 4: +ADC Terminal 4: -ADC Terminal 4: +ADC (signal)
Terminal 5: -VDC Terminal 5: -ADC Terminal 6: +ADC Terminal 5: -ADC (common)

' ' 1 Terminal 6: +Volt supply E g
= _ : = o - G : u s o
I = ! w s & _ x ! H o =02
O w = | [a's | L S L | Ie) ) e) <
~ oc 2 ' o E ' = o d = > ' N
5 = = > S: 5 5 3 § : : : = <o °o ¢
O > O ) (WA S o o ¢ . Voltage Signal (3 wire
> U O . ‘ . requiring excitation)
| : i Terminal 3: +VDC (signal)
! - : — +24V | Term%nal 5: -VDC (common) IVout | lout COMM.
: ! i . ! Terminal 6: +Volt supply . .
+ - ! ! ! 3 WIRE TRANSMITTER
I 1 1 +Vs
300VDC MAX. i 2A DC MAX. | |
Potentiometer Signal - .
CAUTION: Sensor input common is NOT isolated from user (3 wire requiring excitation) z Q
input common. In order to preserve the safety of the meter Terminal 3: Wiper - '&J s u
qpplzcatzon, the sensor input common must be suztallyly zso{ated Terminal 5: Low end of pot. (_)l % % 3
from hazardous live earth referenced voltages; or input . . S O O ¥
. . Terminal 6: High end of pot.
common must be at protective earth ground potential. If not, )
hazardous live voltage may be present at the User Input and Input Range Jumper: 300 Volt B
User Input Common terminals. Appropriate considerations Module 1 Input Range: 300 V({lt
must then be given to the potential of the user input common Note: The Apply signal scaling style
with respect to earth common. should be used because the signal will R=1K to 10K
be in volts.
DP5P INPUT SIGNAL WIRING
Voltage Signal | Current Signal | Current Signal (2 wire | Current Signal (3 wire
(self powered) ' (self powered) ' requiring excitation) ' requiring excitation) .
Terminal 3: +VDC ' Terminal 4: +ADC ! Terminal 4: -ADC ! Terminal 4: +ADC (signal) gg
Terminal 5: -VDC ' Terminal 5: -ADC ' Terminal 6: +ADC ! Termmal 5: -ADC (common) < = L
! ! ! Terminal 6: +Volt supply > c = >
! ! . ! s o O &
1 1 - § 1 ~ N (@) +
. . zZ . !
| Bz s 6
= g I < = I & % i ' Voltage Signal (3 wire ! !
2 S & g 3 I o o + | requiring excitation) (Vout  jlout | COMM.
— N ] ! N U ! ! Term%nal 3: +VDC (signal) 3 WIRE TRANSMITTER
! ! Say ! Terminal 5: -VDC (common) +Vs
! 4 . ! e + ! Terminal 6: +Volt supply
+ - ! ! - | TRANSMITTER !
. YLoAD . ’ !
10 VDC MAX. | 20mADCMAX. | |

common must be suitably isolated from hazardous live earth referenced voltages; or input common must be at protective earth ground potential. If not,
hazardous live voltage may be present at the User Input and User Input Common terminals. Appropriate considerations must then be given to the

f CAUTION: Sensor input common is NOT isolated from user input common. In order to preserve the safety of the meter application, the sensor input
potential of the user input common with respect to earth common.
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DPST INPUT SIGNAL WIRING

Thermocouple 3-Wire RTD 2-Wire RTD CAUTION: Sensor input common is NOT isolated

from user input common. In order to preserve the

. . safety of the meter application, the sensor input

é = % common must be suitably isolated from hazardous

E 6 o) E 6 (23 E 6 o) live earth referenced voltages; or input common

r = O ¥ ~ O r - O must be at protective earth ground potential. If

3| 14| |5 4 5 not, hazardous live voltage may be present at the
4] [5 ge may be p

User Input and User Input Common terminals.
Appropriate considerations must then be given to

Sense Lead Sense Lead the potential of the user input common with
Jumper respect to earth common.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
. RTD (Excitation)
1

1

3.3 USER INPUT WIRING

Before connecting the wires, the User Input Logic Jumper should be verified for proper position. If not using the User Input then skip this section.

Sinking Logic

Terminal 8: } Connect external switching device between the

Sourcing Logic
Terminal 8: + VDC thru external switching device

Terminal 7: Terminal 7: -VDC thru external switching device

User Input terminal and User Comm.

In this logic, the user input of the meter is
internally pulled down to 0 V with 22 K
resistance. The input is active when a voltage
greater than 3.6 VDC is applied.

In this logic, the user input of the meter
is internally pulled up to +5 V with 22 K
resistance. The input is active when it is
pulled low (<0 .9 V).

USER COMM.

]
o{o| USER INPUT

.

15 o{oo] USER INPUT

+—{<] USER COMM.

V SUPPLY (30 V max.)

4.0 REVIEWING THE FRONT BUTTONS AND DISPLAY

Rendout oo
eadou MAX
Legends*\" m ,‘.l ,‘.l ,_-' ,‘-l ,‘.l

Optional Custom
\/ = Units Overlay

a(

(DsP] (PAR) (F1a] [F2V] [RsT|

KEY DISPLAY MODE OPERATION PROGRAMMING MODE OPERATION
DSP  Index display through max/min/total/input readouts Quit programming and return to display mode
PAR  Access parameter list Store selected parameter and index to next parameter

F1A  Function key 1; hold for 3 seconds for Second Function 1**  Increment selected parameter value

F2v  Function key 2; hold for 3 seconds for Second Function 2** Decrement selected parameter value

RST Reset (Function key)** Hold with F1A, F2W to scroll value by x1000
* Display Readout Legends may be locked out in Factory Settings.
** Factory setting for the F1, F2, and RST keys is NO mode.
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5.0 PROGRAMMING THE METER

OVERVIEW

DISPLAY
MODE
el PROGRAMMING MENU
no
User Input/ Display/
Signal Function Program Secondary Totalizer Factory
Input Key Lock-out Function (Integrator) Service
P Parameters Parameters Parameters Parameters Parameters Operations
ra F1/F2
Keys
VL PAR ¥ PR !L PAR W _PAR !L PAR 47 PAR
(- nr c-FRL J-L0L Y-5EL S-tdt g-FLS
L 2 A 4 A 4 2 4 2

DISPLAY MODE

The meter normally operates in the Display Mode. In this mode, the meter
displays can be viewed consecutively by pressing the DSP key. The annunciators
to the left of the display indicate which display is currently shown; Max Value
(MAX), Min Value (MIN), or Totalizer Value (TOT). Each of these displays can
be locked from view through programming. (See Module 3) The Input Display
Value is shown with no annunciator.

PROGRAMMING MODE
Two programming modes are available.

Full Programming Mode permits all parameters to be viewed and modified.
Upon entering this mode, the front panel keys change to Programming Mode
operations. This mode should not be entered while a process is running, since
the meter functions and User Input response may not operate properly while
in Full Programming Mode.

Quick Programming Mode permits only certain parameters to be viewed and/
or modified. When entering this mode, the front panel keys change to
Programming Mode operations, and all meter functions continue to operate
properly. Quick Programming Mode is configured in Module 3. Throughout
this document, Programming Mode (without Quick in front) always refers to
“Full” Programming Mode.

PROGRAMMING TIPS

The Programming Menu is organized into nine modules (See above). These
modules group together parameters that are related in function. It is
recommended to begin programming with Module 1 and proceed through each
module in sequence. If lost or confused while programming, press the DSP key
to exit programming mode and start over. When programming is complete, it is
recommended to record the meter settings on the Parameter Value Chart and
lock-out parameter programming with a User Input or lock-out code. (See
Modules 2 and 3 for lock-out details.)

FACTORY SETTINGS

Factory Settings may be completely restored in Module 9. This is a good
starting point if encountering programming problems. Throughout the module
description sections which follow, the factory setting for each parameter is
shown below the parameter display. In addition, all factory settings are listed on
the Parameter Value Chart following the programming section.

ALTERNATING SELECTION DISPLAY

In the module description sections which follow, the dual display with
arrows appears for each programming parameter. This is used to illustrate the
display alternating between the parameter (top display) and the parameter's
Factory Setting (bottom display). In most cases, selections or value ranges for
the parameter will be listed on the right.

Indicates Program Mode Alternating Display

Parameter r HHEE %
% Selection/Value

292

STEP BY STEP PROGRAMMING INSTRUCTIONS:

PROGRAMMING MODE ENTRY (PAR KEY)

The Programming Mode is entered by pressing the PAR key. If this mode is
not accessible, then meter programming is locked by either a security code or a
hardware lock. (See Modules 2 and 3 for programming lock-out details.)

MODULE ENTRY (ARROW & PAR KEYS)

Upon entering the Programming Mode, the display alternates between Pra
and the present module (initially 70). The arrow keys (F1A and F2V) are used
to select the desired module, which is then entered by pressing the PAR key.

PARAMETER (MODULE) MENU (PAR KEY)

Each module has a separate parameter menu. These menus are shown at the
start of each module description section which follows. The PAR key is pressed
to advance to a particular parameter to be changed, without changing the
programming of preceding parameters. After completing a module, the display
will return to Pro A8. From this point, programming may continue by selecting
and entering additional modules. (See MODULE ENTRY above.)

PARAMETER SELECTION ENTRY (ARROW & PAR KEYS)

For each parameter, the display alternates between the parameter and the
present selection or value for that parameter. For parameters which have a list
of selections, the arrow keys (F1A and F2V¥) are used to sequence through the
list until the desired selection is displayed. Pressing the PAR key stores and
activates the displayed selection, and also advances the meter to the next
parameter.

NUMERICAL VALUE ENTRY (ARROW, RST & PAR KEYS)

For parameters which require a numerical value entry, the arrow keys can be
used to increment or decrement the display to the desired value. When an arrow
key is pressed and held, the display automatically scrolls up or scrolls down.
The longer the key is held, the faster the display scrolls.

The RST key can be used in combination with the arrow keys to enter large
numerical values, when the RST key is pressed along with an arrow key, the
display scrolls by 1000’s. Pressing the PAR key stores and activates the
displayed value, and also advances the meter to the next parameter.

PROGRAMMING MODE EXIT (DSP KEY or PAR KEY at Pra 1)

The Programming Mode is exited by pressing the DSP key (from anywhere
in the Programming Mode) or the PAR key (with Pra 78 displayed). This will
commit any stored parameter changes to memory and return the meter to the
Display Mode. If a parameter was just changed, the PAR key should be pressed
to store the change before pressing the DSP key. (If power loss occurs before
returning to the Display Mode, verify recent parameter changes.)

www.redlion.net
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5.1 MODULE 1 - S1GNAL INPUT PARAMETERS ( {- {11P)
PARAMETER MENU Pro
PAR
| P AABE—] dELPE— round— F iLkrl— bR SEYLE— (7P x[—d5P x
Input Display Display Filter Filter Scaling Input x Display x
Range Decimal Point Rounding Setting Band Style Value Value
- P DP5T PARAMETER MENU Frao
PAR | 1
LYPE SCALE dELPL round OFFSE Filkr bAN
Input Temperature Display Display Display Filter Filter
Type Scale Decimal Rounding Offset Setting Band
Point

Refer to the appropriate Input Range for the selected meter. Use
only one Input Range, then proceed to Display Decimal Point.

DP5D INPUT RANGE

rRNBE| S seecrion  PANOE | sewecrion | SANCE
Ly 200uR  £200.00 pA 02y +200.00 mv
BO02R  +2.0000 mA 2u £2.0000 V
BO2R  +20.000 mA 20, +20.000V
02R 20000 mA 300y 30000V
2R +2.0000 A

Select the input range that corresponds to the external signal. This selection
should be high enough to avoid input signal overload but low enough for the
desired input resolution. This selection and the position of the Input Range
Jumper must match.

DP5P INPUT RANGE

PRABE[S  smsoron e
002R +20.000 mA
% E'BEH 0y +10.000 V

Select the input range that corresponds to the external signal.

DP5T INPUT TYPE

t HPE % SELECTION TYPE SELECTION TYPE

kc-t TTC tc-c CTC

t%t> kc-E ETC PE3BS  RTD platinum 385
kc-4 JTC PE392  RTD platinum 392
tc-¥ KTC n&bie RTD nickel 672
tc-r RTC LuYl? RTD copper 10 Q
kc-§ STC ULE Direct mV range
tc-b BTC rES-H Direct ohms range high
tc-n NTC rES-L Direct ohms range low

Select the input type that corresponds to the input sensor. For RTD types,
check the RTD Input Jumper for matching selection. For sensor verification and
testing, use the direct readout modes.

1-717-767-6511

TEMPERATURE SCALE

SCRALE% v o
oo

Select the temperature scale. This selection applies for Input, MAX, MIN,
and TOT displays. This does not change the user installed Custom Units
Overlay display. If changed, those parameters that relate to the temperature
scale should be checked.

DISPLAY DECIMAL POINT

] i L H I H 1 H H
ELPE| % J

'

These selections are not
available for DP5T.

Select the decimal point location for the Input, MAX and MIN displays. (The
TOT display decimal point is a separate parameter.) This selection also affects
round, d5P { and d5P2 parameters.

DISPLAY ROUNDING*

ki 0 so
YL o

HHH
_J/

These bottom selections are not
available for DP5T.

Rounding selections other than one, cause the Input Display to ‘round’ to the
nearest rounding increment selected (ie. rounding of ‘5’ causes 122 to round to
120 and 123 to round to 125). Rounding starts at the least significant digit of
the Input Display. Remaining parameter entries (scaling point values, etc.) are
not automatically adjusted to this display rounding selection.

DP5T: TEMPERATURE DISPLAY OFFSET*

OFFSE|%
S0

The temperature display can be corrected with an offset value. This can be
used to compensate for probe errors, errors due to variances in probe placement
or adjusting the readout to a reference thermometer. This value is automatically
updated after a Zero Display to show how far the display is offset. A value of
zero will remove the affects of offset.

- 19999 to 99999
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FILTER SETTING*
00 to 2580 seconds

FiLkr]®
S W

The input filter setting is a time constant expressed in tenths of a second. The
filter settles to 99% of the final display value within approximately 3 time
constants. This is an Adaptive Digital Filter which is designed to steady the
Input Display reading. A value of ‘0’ disables filtering.

FILTER BAND*
00 to 258 display units

| bRAd/ %
S

The digital filter will adapt to variations in the input signal. When the
variation exceeds the input filter band value, the digital filter disengages. When
the variation becomes less than the band value, the filter engages again. This
allows for a stable readout, but permits the display to settle rapidly after a large
process change. The value of the band is in display units, independent of the
Display Decimal Point position. A band setting of ‘0’ keeps the digital filter
permanently engaged.

The remaining parameters in Module 1 do not apply to the
DP5T.

SCALING STYLE

SEYLE|S VEY
% APLY

If Input Values and corresponding Display Values are known, the Key-in
(VEY) scaling style can be used. This allows scaling without the presence or
changing of the input signal. If Input Values have to be derived from the actual
input signal source or simulator, the Apply (RPLY) scaling style must be used.
After using the Apply (RPLY) scaling style, this parameter will default back to
FEY but the scaling values will be shown from the previous applied method.

key-in data
apply signal

INPUT VALUE FOR SCALING POINT 1

P %
%[ 0og

For Key-in (PEY), enter the known first Input Value by using the arrow keys.
(The Input Range selection sets up the decimal location for the Input Value).
For Apply (RPLY), apply the input signal to the meter, adjust the signal source
externally until the desired Input Value appears. In either method, press the
PAR key to enter the value being displayed. The DSP key can be pressed
without changing the previously stored 1P { value in the RPLY style.

- 19993 to 99933

Note: RPLY style - Pressing the RST key will advance the display to the next
scaling display point without storing the input value.

DISPLAY VALUE FOR SCALING POINT 1

[d5P %
%[ 0og

Enter the first coordinating Display Value by using the arrow keys. This is
the same for YEY and RPLY scaling styles. The decimal point follows the dELPE
selection.

- 19999 to 99999

* Factory Setting can be used without affecting basic start-up.

AP 2%

d5P 2%

INPUT VALUE FOR SCALING POINT 2

- 19999 to 999939

ST

For Key-in (MEY), enter the known second Input Value by using the arrow
keys. For Apply (APLY), adjust the signal source externally until the next
desired Input Value appears.

DISPLAY VALUE FOR SCALING POINT 2
- 19999 to 99999

ST

Enter the second coordinating Display Value by using the arrow keys. This
is the same for YEY and RPLY scaling styles.

General Notes on Scaling

1. Input Values for scaling points should be confined to the limits of the Input
Range.

2. The same Input Value should not correspond to more than one Display Value.

(Example: 20 mA can not equal 0 and 10.)
This is referred to as read out jumps (vertical scaled segments).
3. The same Display Value can correspond to more than one Input Value.
(Example: 0 mA and 20 mA can equal 10.)
This is referred to as readout dead zones (horizontal scaled segments).

4. The maximum scaled Display Value spread between range maximum and

minimum is limited to 65,535. For example using +20 mA range the
maximum +20 mA can be scaled to is 32,767 with 0 mA being 0 and Display
Rounding of 1. (Decimal points are ignored.) The other half of 65,535 is for
the lower half of the range 0 to -20 mA even if it is not used. With Display
Rounding of 2, +20 mA can be scaled for (32,767 x 2 =) 65,535 but with even
Input Display values shown.

5. For input levels beyond the first programmed Input Value, the meter extends
the Display Value by calculating the slope from the first two coordinate pairs
(NP1 dSP I & P2/ d5P2). If NP { =4 mA and d5P { = 0, then 0 mA
would be some negative Display Value. The calculations stop at the limits of
the Input Range.

6. For input levels beyond the last programmed Input Value, the meter extends
the Display Value by calculating the slope from the two sequential coordinate
pairs. The calculations stop at the limits of the Input Range.
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5.2 MODULE 2 - UserR INPUT AND FRONT PANEL FUNCTION KEY
PARAMETERS (2-FAL)

c-FNL

PAR l

PARAMETER MENU

Pro

USr - ! F i F2

rStk Sc-F i Sc-F¢2

USER |
INPUT

FUNCTION KEYS |

The user input is programmable to perform specific meter control functions.
While in the Display Mode or Program Mode, the function is executed the
instant the user input transitions to the active state.

The front panel function keys are also individually programmable to perform
specific meter control functions. While in the Display Mode, the primary
function is executed the instant the key is pressed. Holding the function key for
three seconds executes a secondary function. It is possible to program a
secondary function without a primary function.

In most cases, if the user input and/or one of the function keys is programmed
for the same function, the maintained (level trigger) actions will be performed
while the user input or at least one of the function keys are activated. The
momentary (edge trigger) actions will be performed every time the user input
or function keys transition to the active state.

Note: In the following explanations, not all selections are available for both
the user input and front panel function keys. Alternating displays are shown
with each selection. Those selections showing both displays are available for
both. If a display is not shown, it is not available for that selection. USr - {
will represent the user input. F { will represent all five function keys.

NO FUNCTION

s 1% —Fia
o[ s

No function is performed if activated. This is the factory setting for the user
input and all function keys. No function can be selected without affecting basic
start-up.

PROGRAMMING MODE LOCK-OUT

WS- %

Programming Mode is locked-out, as long as activated
(maintained action). A security code can be configured to

P L B [ allow programming access during lock-out.
{

ZERO (TARE) DISPLAY

©
WS- % L _Fi%
S rEL S rEL

The Zero (Tare) Display provides a way to zero the Input Display value at
various input levels, causing future Display readings to be offset. This function
is useful in weighing applications where the container or material on the scale
should not be included in the next measurement value. When activated
(momentary action), rESEEL flashes and the Display is set to zero. At the same
time, the Display value (that was on the display before the Zero Display) is
subtracted from the Display Offset Value and is automatically stored as the new
Display Offset Value (BFFSE). If another Zero (tare) Display is performed, the
display will again change to zero and the Display reading will shift accordingly.

RELATIVE/ABSOLUTE DISPLAY

PHE —Fla
& d-rEL| & [d-r L

This function will switch the Input Display between Relative and Absolute.
The Relative is a net value that includes the Display Offset Value. The Input
Display will normally show the Relative unless switched by this function.
Regardless of the display selected, all meter functions continue to operate based
on relative values. The Absolute is a gross value (based on Module 1 DSP and
INP entries) without the Display Offset Value. The Absolute display is selected
as long as the user input is activated (maintained action) or at the transition of
the function key (momentary action). When the user input is released, or the
function key is pressed again, the input display switches back to Relative
display. RbS (absolute) or rEL (relative) is momentarily displayed at transition
to indicate which display is active.

HOLD DISPLAY

The shown display is held but all other meter functions
continue as long as activated (maintained action).

Usr - %
Sld-Hid

HOLD ALL FUNCTIONS

H Sf = : % The meter disables processing the input and holds all
Q{) H H L d display contents as long as activated (maintained action).

SYNCHRONIZE METER READING

The meter suspends all functions as long as activated
(maintained action). When the user input is released, the
meter synchronizes the restart of the A/D with other
processes or timing events.

WS- %
T4

STORE BATCH READING IN TOTALIZER

57~ 1% ~Fla
% bAY [ bAE

The Input Display value is one time added (batched) to the Totalizer at
transition to activate (momentary action). The Totalizer retains a running sum of
each batch operation until the Totalizer is reset. When this function is selected,
the normal operation of the Totalizer is overridden.

SELECT TOTALIZER DISPLAY
u S r- ’ % The Totalizer display is selected as long as activated
(maintained action). When the user input is released, the
Q{) d - k 0 k Input Display is returned. The DSP key overrides the active

user input. The Totalizer continues to function independent
of being displayed.
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RESET TOTALIZER

Usr - % F 9

RESET, SELECT, ENABLE MAXIMUM DISPLAY
When activated (momentary action), the Maximum value

H S r- " % is set to the present Input Display value. Maximum continues

G |rkat | G |r-tak

When activated (momentary action),  ESEE flashes and the Totalizer resets to
zero. The Totalizer then continues to operate as it is configured. This selection
functions independent of the selected display.

RESET AND ENABLE TOTALIZER

When activated (momentary action), r ESEE flashes and
the Totalizer resets to zero. The Totalizer continues to
r k ﬂk E operate while active (maintained action). When the user
input is released, the Totalizer stops and holds its value. This
selection functions independent of the selected display.

ENABLE TOTALIZER

The Totalizer continues to operate as long as activated
(maintained action). When the user input is released, the
Totalizer stops and holds its value. This selection functions
independent of the selected display.

SELECT MAXIMUM DISPLAY

The Maximum display is selected as long as activated
H S" - " % (maintained action). When the user input is released, the

% Input Display returns. The DSP key overrides the active
user input. The Maximum continues to function independent

of being displayed.

RESET MAXIMUM

When activated (momentary action), r ESEE flashes and F , %
the Maximum resets to the present Input Display value. The

% ;- H ‘ from that value while active (maintained action). When the

user input is released, Maximum detection stops and holds its

value. This selection functions independent of the selected display. The DSP key
overrides the active user input display but not the Maximum function.

SELECT MINIMUM DISPLAY

The Minimum display is selected as long as activated

% (maintained action). When the user input is released, the
%

Input Display is returned. The DSP key overrides the active
user input. The Minimum continues to function independent
of being displayed.

RESET MINIMUM
When activated (momentary action), r ESEE flashes and the %
Minimum reading is set to the present Input Display value.
The Minimum function then continues from that value. This %
selection functions independent of the selected display.
RESET, SELECT, ENABLE MINIMUM DISPLAY
u 5 - ’ % When activated (momentary action), the Minimum value
is set to the present Input Display value. Minimum continues
Q:) from that value while active (maintained action). When the
user input is released, Minimum detection stops and holds
its value. This selection functions independent of the selected display. The DSP

key overrides the active user input display but not the Minimum function.

RESET MAXIMUM AND MINIMUM

WS- 1% Fs

Maximum function then continues from that value. This % r- H ’

selection functions independent of the selected display.

& r-hL &AL

When activated (momentary action), rESEE flashes and the Maximum and
Minimum readings are set to the present Input Display value. The Maximum and
Minimum function then continues from that value. This selection functions
independent of the selected display.

5.3 MODULE 3 - DispLAY AND PROGRAM Lock-ouT
PARAMETERS (3-L0[)

J-1nor PARAMETER MENU Pra
PAR l t
H La Ok LodE
Max Display ~ Min Display  Total Display Security
Lock-out Lock-out Lock-out Code

MAXIMUM DISPLAY LOCK-OUT*
MINIMUM DISPLAY LOCK-OUT*
TOTALIZER DISPLAY LOCK-OUT*

R L LOs | EDES
S Lol S Lo S Lol

These displays can be programmed for LEL or r Ed. When programmed for
LOL, the display will not be shown when the DSP key is pressed regardless of
Program Lock-out status. It is suggested to lock-out the display if it is not needed.
The associated function will continue to operate even if its display is locked-out.

PROGRAM MODE SECURITY CODE*

[ TadE%
S|

By entering any non-zero value, the prompt LadE I will appear when trying
to access the Program Mode. Access will only be allowed after entering a
matching security code or universal code of 222. With this lock-out, a user input
would not have to be configured for Program Lock-out. However, this lock-out
is overridden by an inactive user input configured for Program Lock-out.

ODto 250

* Factory Setting can be used without affecting basic start-up.
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5.4 MODULE 4 - SECONDARY FUNCTION PARAMETERS (4-5SE[)
PARAMETER MEN
H-5EL v NOT DP5T Pra
PAR l DP5T ONLY
Hi-t Lh-k d5P -t b-L (L OFFSE (LE
Max. Capture Min. Capture Display Update Units Label Display Offset Ice Point
Delay Time Delay Time Time BackLight Value Compensation
MAX CAPTURE DELAY TIME* DISPLAY OFFSET VALUE*

| HEHS
S 41

When the Input Display is above the present MAX value for the entered
delay time, the meter will capture that display value as the new MAX reading.
A delay time helps to avoid false captures of sudden short spikes.

0 {to 32750 sec.

MIN CAPTURE DELAY TIME*
0. {to 32750 sec.

| LE-H%
S 41

‘When the Input Display is below the present MIN value for the entered delay
time, the meter will capture that display value as the new MIN reading. A delay
time helps to avoid false captures of sudden short spikes.

DISPLAY UPDATE RATE*

dsPota
L2

This parameter determines the rate of display update. When set to 10
updates/second, the internal re-zero compensation is disabled, allowing for the
fastest possible output response.

{0 updates/sec.

UNITS LABEL BACKLIGHT*

L iE
Q{) an OFF

The Units Label Kit Accessory contains a sheet of custom unit overlays
which can be installed in to the meter’s bezel display assembly. The backlight
for these custom units is activated by this parameter.

This parameter does not apply for the DP5T.

DFFSE %
%[ 0og

Unless a Zero Display was performed or an offset from Module 1 scaling is
desired, this parameter can be skipped. The Display Offset Value is the
difference from the Absolute (gross) Display value to the Relative (net) Display
value for the same input level. The meter will automatically update this Display
Offset Value after each Zero Display. The Display Offset Value can be directly
keyed-in to intentionally add or remove display offset. See Relative / Absolute
Display and Zero Display explanations in Module 2.

- {9393 to (39399

DP5T: ICE POINT COMPENSATION*

BCE | < gn  OFF
S o

This parameter turns the internal ice point compensation on or off. Normally,
the ice point compensation is on. If using external compensation, set this
parameter to off. In this case, use copper leads from the external compensation
point to the meter.

* Factory Setting can be used without affecting basic start-up.
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5.5 MODULE 5 - ToTtALIZER (INTEGRATOR) PARAMETERS (5-t0t)

S-Lok

PAR l

PARAMETER MENU Pro

1

dELPE EBASE

SCFRC

Locuk F-ur

Totalizer
Decimal Point

Totalizer
Time Base

Totalizer
Scale Factor

Totalizer Power
Up Reset

Totalizer Low
Cut Value

The totalizer accumulates (integrates) the Input Display value using one of
two modes. The first is using a time base. This can be used to compute a time-
temperature product. The second is through a user input or function key
programmed for Batch (one time add on demand). This can be used to provide
a readout of temperature integration, useful in curing and sterilization
applications. If the Totalizer is not needed, its display can be locked-out and this
module can be skipped during programming.

TOTALIZER DECIMAL POINT*

dECPE| % HH HH HHH
e

For most applications, this matches the Input Display Decimal Point
(dELPL). If a different location is desired, refer to Totalizer Scale Factor.

oooo  obooo

TOTALIZER TIME BASE

EBRSE| %\ ser seconds (+ 1) haur -hours (+ 3600)
- 1 - minutes (+ 60) dRY -days (+ 86400)

A

This is the time base used in Totalizer accumulations. If the Totalizer is being
accumulated through a user input programmed for Batch, then this parameter
does not apply.

TOTALIZER SCALE FACTOR*

%

¥
h
-
-]
h

00D tto 65000

©

For most applications, the Totalizer reflects the same decimal point location
and engineering units as the Input Display. In these cases, the Totalizer Scale
Factor is 1.000. The Totalizer Scale Factor can be used to scale the Totalizer to
a different value than the Input Display. Common possibilities are:

1. Changing decimal point location (example tenths to whole)

2. Changing engineering units (example inches to meters)

3. Changing both decimal point location and engineering units.

4. Average over a controlled time frame.

Details on calculating the scale factor are shown later.

If the Totalizer is being accumulated through a user input programmed for
Batch, then this parameter does not apply.

TOTALIZER LOW CUT VALUE*

Locut]%
%[-13939

A low cut value disables Totalizer when the Input Display value falls below
the value programmed.

- 19999 to 99993

TOTALIZER POWER UP RESET*

% N0 Do not reset buffer
Q{) r St Reset buffer

The Totalizer can be reset to zero on each meter power-up by setting this
parameter to reset.

* Factory Setting can be used without affecting basic start-up.

TOTALIZER HIGH ORDER DISPLAY

When the total exceeds 5 digits, the front panel annunciator TOT flashes. In
this case, the meter continues to totalize up to a 9 digit value. The high order
4 digits and the low order 5 digits of the total are displayed alternately. The
letter “h” denotes the high order display.

TOTALIZER BATCHING

The Totalizer Time Base and scale factor are overridden when a user input
or function key is programmed for store batch (bAL). In this mode, when the
user input or function key is activated, the Input Display reading is one time
added to the Totalizer (batch). The Totalizer retains a running sum of each batch
operation until the Totalizer is reset. This is useful in weighing operations,
when the value to be added is not based on time but after a filling event.

TOTALIZER USING TIME BASE
Totalizer accumulates as defined by:

Input Display x Totalizer Scale Factor
Totalizer Time Base

Where:
Input Display - the present input reading
Totalizer Scale Factor - 0.001 to 65.000
Totalizer Time Base - (the division factor of tbRSE)

Example: The input reading is at an average of 10.0°C per hour. The Totalizer
is used to verify this average reading in a controlled time frame of 4 hours.
Because the Input Display and Totalizer are both in tenths of °C, the
Totalizer Scale Factor is 1. However, the Totalizer Time Base is hours (3600)
divided by the 4 hours in the controlled time frame to yield a Totalizer Scale
Factor of 0.250. By placing these values in the equation, the Totalizer will
accumulate every second as follows:

10.0 x 0.250 = 0.00069 accumulates each second
3600
This results in:
0.04167 accumulates each minute
2.5 accumulates each hour
10.0 reached at the end of 4 hours

TOTALIZER SCALE FACTOR CALCULATION EXAMPLES

1. When changing the Totalizer Decimal Point (dELPE) location from the Input
Display Decimal Point (dELPE), the required Totalizer Scale Factor is
multiplied by a power of ten.

Example: Input (dELPE)=0.0 Input (dELPE) = 0.00

Totalizer Scale Totalizer Scale
dELPE Factor dELPE Factor
0.00 10 0.000 10
0.0 1 0.00 1
0 A 0.0 A
x10 .01 0 .01
x100 .001 x10 .001

(x = Totalizer display is round by tens or hundreds)

2. When changing the Totalizer engineering units, the Totalizer Scale Factor is
the known conversion multiplier from Input Display units to Totalizer units.
Example: If Input Display is feet and the Totalizer needs to be in yards, the

conversion multiplier from feet to yards is 0.333. Enter 0.333 as the
Totalizer scale factor.

3. When changing both the Totalizer engineering units and Totalizer Decimal
Point the two calculations are multiplied together. Example: Input Display =
feet in tenths (0.0) with Totalizer = whole yards (0), the scale factor would
be 0.033.

4. To obtain an average reading within a controlled time frame, the selected
Totalizer Time Base is divided by the given time period expressed in the
same timing units.

Example: Average temperature per hour in a 4 hour period, the scale factor
would be 0.250. To achieve a controlled time frame, connect an external
timer to a user input programmed for rtak2. The timer will control the
start (reset) and the stopping (hold) of the totalizer.
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5.9 MODULE 9 - FACTORY SERVICE OPERATIONS (9-FL5)

9-FL5 Prao

Factory
Service Code

PARAMETER MENU

RESTORE FACTORY DEFAULTS

Use the arrow keys to display LadE BB and press PAR.
The meter will display r ESEE and then return to LodE 50

Q{) Press DSP key to return to Display Mode. This will

overwrite all user settings with the factory settings.

CALIBRATION

{ o d E The meter has been fully calibrated at the factory.
Scaling to convert the input signal to a desired display
% value is performed in Module 1. If the meter appears to be
indicating incorrectly or inaccurately, refer to
Troubleshooting before attempting to calibrate the meter.
When recalibration is required (generally every 2 years), it should only be
performed by qualified technicians using appropriate equipment. Calibration
does not change any user programmed parameters. However, it may affect the
accuracy of the input signal values previously stored using the Apply (RPLY)
Scaling Style.
Calibration may be aborted by disconnecting power to the meter before
exiting Module 9. In this case, the existing calibration settings remain in effect.

!ﬁ

DP5D - Input Calibration

WARNING: Calibration of this meter requires a signal source with
an accuracy of 0.01% or better.

Before starting, verify that the Input Ranger Jumper is set for the range to be
calibrated. Also verify that the precision signal source is connected and ready.
Allow a 30 minute warm-up period before calibrating the meter. na and PAR
can be chosen to exit the calibration mode without any changes taking place.

Then perform the following procedure:

—_

. Use the arrow keys to display LadE 48 and press PAR.
2. Choose the range to be calibrated by using the arrow keys and press PAR.
. When the zero range limit appears on the display, apply the appropriate:
- Voltage ranges: dead short applied
- Current ranges: open circuit
4. Press PAR and - - - - will appear on the display for about 10 seconds.
. When the top range limit appears on the display, apply the appropriate:
- Voltage ranges: top range value applied (The 300 V range is the exception.
It is calibrated with a 100 V signal.)
- Current ranges: top range value
6. Press PAR and - - - - will appear on the display for about 10 seconds.
. When na appears, press PAR twice.
8. If the meter is not field scaled, then the input display should match the value
of the input signal.
9. Repeat the above procedure for each input range to be calibrated.

w

W

~

DP5P - Input Calibration

WARNING: Calibration of this meter requires a signal source with an
A accuracy of 0.01% or better.

Before starting, verify that the precision signal source is connected to the
correct terminals and ready. Allow a 30 minute warm-up period before
calibrating the meter. na and PAR can be chosen to exit the calibration mode
without any changes taking place.

Then perform the following procedure:

. Use the arrow keys to display LadE 48 and press PAR.
. Choose the range to be calibrated by using the arrow keys and press PAR.
3. When the zero range limit appears on the display, apply the appropriate:
- Voltage range: dead short applied
- Current range: open circuit
4. Press PAR and - - - - will appear on the display for about 10 seconds.
5. When the top range limit appears on the display, apply the appropriate:
- Voltage range: 10 VDC
- Current range: 20 mADC
6. Press PAR and - - - - will appear on the display for about 10 seconds.
7. When na appears, press PAR twice.
8. If the meter is not field scaled, then the input display should match the value
of the input signal.
9. Repeat the above procedure for each input range to be calibrated.

N —

DP5T - Input Calibration

Warning: Calibration of this meter requires precision instrumentation
A operated by qualified technicians. It is recommended that a
calibration service calibrates the meter.

Before selecting any of the calibration procedures, the input to the meter
must be at 0 mV or 0 ohms. Set the digital filer in Module 1 to 1 second. Allow
a 30 minute warm-up period before calibrating the meter. The na and PAR can
be chosen to exit calibration mode without any changes taking place.

10 OHM RTD Range Calibration

1. Set the Input Range Jumper to 10 ohm.

2. Use the arrow keys to display LodE Y8 and press PAR. Then choose r - {0
and press PAR.

3. At 8 r, apply a direct short to input terminals 3, 4 and 5 using a three wire
link. Wait 10 seconds, then press PAR.

4.At {5 r, apply a precision resistance of 15 ohms (with an accuracy of 0.01%
or better) using a three wire link, to input terminals 3, 4 and 5. Wait 10
seconds, then press PAR.

5. Connect the RTD, return to the Display Mode and verify the input reading
(with 0 Display Offset) is correct. If not correct repeat calibration.

100 OHM RTD Range Calibration

1. Set the Input Range Jumper to 100 ohm.

2. Use the arrow keys to display LadE 48 and press PAR. Then choose r - {88
and press PAR.

3. At 0 r, apply a direct short to input terminals 3, 4 and 5 using a three wire
link. Wait 10 seconds, then press PAR.

4. At 300 r, apply a precision resistance of 300 ohms (with an accuracy of
0.01% or better) using a three wire link, to terminals 3, 4 and 5. Wait 10
seconds, press PAR.

5. Connect the RTD, return to the Display Mode and verify the input reading
(with 0 Display Offset) is correct. If not correct repeat calibration.
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THERMOCOUPLE Range Calibration

1. Use the arrow keys to display LadE Y8 and press PAR. Then choose £ and
press PAR.

2. At 88 u, apply a dead short or set calibrator to zero to input terminals 4 and
5. Wait 10 seconds, then press PAR.

3. At 800 u, apply 50.000 mV input signal (with an accuracy of 0.01% or
better) to input terminals 4 and 5. Wait 10 seconds, then press PAR.

4. Return to the Display Mode.

5. Continue with Ice Point Calibration.

TROUBLESHOOTING

ICE POINT Calibration

1. The ambient temperature must be within 20°C to 30°C.

2. Connect a thermocouple (types T, E, J, K, or N only) with an accuracy of 1°C
or better to the meter.

3. Verify the readout Display Offset is 0, Temperature Scale is °C, Display
Resolution is 0.0, and the Input Range is set for the connected thermocouple.

4. Place the thermocouple in close thermal contact to a reference thermometer
probe. (Use a reference thermometer with an accuracy of 0.25°C or better.)
The two probes should be shielded from air movement and allowed sufficient
time to equalize in temperature. (A calibration bath could be used in place of
the thermometer.)

5. In the Normal Display mode, compare the readouts.

6. If a difference exists then continue with the calibration.

7. Enter Module 9, use the arrow keys to display LadE Y8 and press PAR. Then
choose {LE and press PAR.

8. Calculate a new Ice Point value using: existing Ice Point value + (reference
temperature - Display Mode reading). All values are based on °C.

9. Enter the new Ice Point value.

10. Return to the Display Mode and verify the input reading (with 0 Display
Offset) is correct. If not correct repeat steps 8 through 10.

PROBLEM REMEDIES

NO DISPLAY CHECK: Power level, power connections

PROGRAM LOCKED-OUT

CHECK: Active (lock-out) user input
ENTER: Security code requested

MAX, MIN, TOT LOCKED-OUT CHECK: Module 3 programming

CHECK: Module 1 programming, Input Range Jumper position, input connections, input signal level,
INCORRECT INPUT DISPLAY VALUE Module 4 Display Offset is zero, press DSP for Input Display
PERFORM: Module 9 Calibration (If the above does not correct the problem.)

“OLOL” in DISPLAY (SIGNAL HIGH) CHECK: Module 1 programming, Input Range Jumper position, input connections, input signal level
“ULUL” in DISPLAY (SIGNAL LOW) CHECK: Module 1 programming, Input Range Jumper position, input connections, input signal level
JITTERY DISPLAY INCREASE: Module 1 filtering, rounding, input range

CHECK: Wiring is per EMC installation guidelines

ERROR CODE (Err 1-4) PRESS: Reset KEY (If cannot clear contact factory.)

For further assistance, contact technical support at the appropriate company numbers listed.
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MODEL PAX — 1/8 DIN ANALOG INPUT PANEL METERS

PAR FlA F2V RST
redlen
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IND. CONT. EQ.
51EB

® PROCESS, VOLTAGE, CURRENT, TEMPERATURE, AND STRAIN
GAGE INPUTS

5-DIGIT 0.56" RED SUNLIGHT READABLE DISPLAY
VARIABLE INTENSITY DISPLAY

16 POINT SCALING FOR NON-LINEAR PROCESSES
PROGRAMMABLE FUNCTION KEYS/USER INPUTS

9 DIGIT TOTALIZER (INTEGRATOR) WITH BATCHING
OPTIONAL CUSTOM UNITS OVERLAY W/BACKLIGHT
FOUR SETPOINT ALARM OUTPUTS (W/OPTION CARD)
COMMUNICATION AND BUS CAPABILITIES (W/OPTION CARD)
RETRANSMITTED ANALOG OUTPUT (W/OPTION CARD)
CRIMSON® PROGRAMMING SOFTWARE

NEMA 4X/IP65 SEALED FRONT BEZEL

GENERAL DESCRIPTION

The PAX® Analog Panel Meters offer many features and performance
capabilities to suit a wide range of industrial applications. Available in five
different models to handle various analog inputs, including DC Voltage/Current,
AC Voltage/Current, Process, Temperature, and Strain Gage Inputs. Refer to
pages 4 through 6 for the details on the specific models. The optional plug-in
output cards allow the opportunity to configure the meter for present
applications, while providing easy upgrades for future needs.

The meters employ a bright 0.56" LED display. The unit is available with a
red sunlight readable or a standard green LED. The intensity of display can be
adjusted from dark room applications up to sunlight readable, making it ideal
for viewing in bright light applications.

The meters provide a MAX and MIN reading memory with programmable
capture time. The capture time is used to prevent detection of false max or min
readings which may occur during start-up or unusual process events.

The signal totalizer (integrator) can be used to compute a time-input product.
This can be used to provide a readout of totalized flow, calculate service
intervals of motors or pumps, etc. The totalizer can also accumulate batch
weighing operations.

The meters have four setpoint outputs, implemented on Plug-in option cards.
The Plug-in cards provide dual FORM-C relays (5A), quad FORM-A (3A), or
either quad sinking or quad sourcing open collector logic outputs. The setpoint
alarms can be configured to suit a variety of control and alarm requirements.

Communication and Bus Capabilities are also available as option cards.
These include RS232, RS485, Modbus, DeviceNet, and Profibus-DP. Readout
values and setpoint alarm values can be controlled through the bus. Additionally,
the meters have a feature that allows a remote computer to directly control the
outputs of the meter. With an RS232 or RS485 card installed, it is possible to
configure the meter using a Windows® based program. The configuration data
can be saved to a file for later recall.

DIMENSIONS In inches (mm)

A linear DC output signal is available as an optional Plug-in card. The card
provides either 20 mA or 10 V signals. The output can be scaled independent of
the input range and can track either the input, totalizer, max or min readings.

Once the meters have been initially configured, the parameter list may be
locked out from further modification in its entirety or only the setpoint values
can be made accessible.

The meters have been specifically designed for harsh industrial environments.
With NEMA 4X/IP65 sealed bezel and extensive testing of noise effects to CE
requirements, the meter provides a tough yet reliable application solution.

SAFETY SUMMARY

All safety related regulations, local codes and instructions that appear in this
literature or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If
equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

Do not use this unit to directly command motors, valves, or other actuators
not equipped with safeguards. To do so can be potentially harmful to persons or

equipment in the event of a fault to the unit.
CAUTION: Risk of electric shock.

CAUTION: Risk of Danger
Read complete instructions prior to
installation and operation of the unit.

Note: Recommended minimum clearance (behind the panel) for mounting clip installation is
2.1" (53.4) H x 5.0" (127) W.

I rrrve == ! ool |
o V| 19s il == 1.75 0| <o afof=g ||| 1-7°
SP1 SP2 SP3 SP4 (495) % % (445) 123 456 789101 g Z H (445)
‘ HHHH %% J [SI=I=I=I=1=N=I=]=]=]=] I
3.80 A0 _fj. 410 | I 360914 —
(96.5) (2.5) (104.1) ( )
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ORDERING INFORMATION

Meter Part Numbers

PAX 0 0

¢

D - DC Volt/ Current Input

P - Process Input

H - AC True RMS Volt/Current Input *
S - Strain Gage/Bridge Input

T - Thermocouple and RTD Input

0 - Red, Sunlight Readable Display
1 - Green Display

0 - 85 to 250 VAC
1-11to 36 VDC, 24 VAC

* PAXH is only available with 85-250 VAC power supply.

Option Card and Accessories Part Numbers

TYPE MODEL NO. DESCRIPTION PART NUMBER
Dual Setpoint Relay Output Card PAXCDS10
Quad Setpoint Relay Output Card PAXCDS20
PAXCDS
Quad Setpoint Sinking Open Collector Output Card PAXCDS30
Quad Setpoint Sourcing Open Collector Output Card PAXCDS40
RS485 Serial Communications Card with Terminal Block PAXCDC10
Extended RS485 Serial Communications Card with Dual RJ11 Connector PAXCDC1C
Optional RS232 Serial Communications Card with Terminal Block PAXCDC20
P(!:?;sn PAXCDC Extended RS232 Serial Communications Card with 9 Pin D Connector PAXCDC2C
DeviceNet Communications Card PAXCDC30
Modbus Communications Card PAXCDC40
Extended Modbus Communications Card with Dual RJ11 Connector PAXCDC4C
Profibus-DP Communications Card PAXCDC50
PAXCDL Analog Output Card PAXCDL10
PAXUSB PAX USB Programming Card (Not included in PAX product UL E179259 file) PAXUSBO00
CBLUSB USB Programming Cable Type A-Mini B CBLUSBO01
Accessories ICM8 Ethernet Gateway ICM80000
PAXLBK Units Label Kit Accessory (Not required for PAXT) PAXLBK10
SFCRD " Crimson PC Configuration Software for Windows 98, ME, 2000 and XP SFCRD200

* Crimson® software is available for free download from http://www.redlion.net/
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GENERAL METER SPECIFICATIONS

—_

. DISPLAY: 5 digit, 0.56" (14.2 mm) red sunlight readable or standard green
LEDs, (19999 to 99999)
2. POWER:
AC Versions:
AC Power: 85 to 250 VAC, 50/60 Hz, 15 VA
Isolation: 2300 Vrms for 1 min. to all inputs and outputs.
DC Versions (Not available on PAXH):
DC Power: 11 to 36 VDC, 11 W
(derate operating temperature to 40° C if operating <15 VDC and three
plug-in option cards are installed)
AC Power: 24 VAC, + 10%, 50/60 Hz, 15 VA
Isolation: 500 Vrms for 1 min. to all inputs and outputs (50 V working).
3. ANNUNCIATORS:
MAX - maximum readout selected
MIN - minimum readout selected
TOT - totalizer readout selected, flashes when total overflows
SP1 - setpoint alarm 1 is active
SP2 - setpoint alarm 2 is active
SP3 - setpoint alarm 3 is active
SP4 - setpoint alarm 4 is active
Units Label - optional units label backlight
4. KEYPAD: 3 programmable function keys, 5 keys total
5. A/D CONVERTER: 16 bit resolution
6. UPDATE RATES:
A/D conversion rate: 20 readings/sec.
Step response: 200 msec. max. to within 99% of final readout value
(digital filter and internal zero correction disabled)
700 msec. max. (digital filter disabled, internal zero correction enabled)
PAXH Only: 1 sec max. to within 99% of final readout value (digital filter
disabled)
Display update rate: 1 to 20 updates/sec.
Setpoint output on/off delay time: 0 to 3275 sec.
Analog output update rate: 0 to 10 sec
Max./Min. capture delay time: 0 to 3275 sec.
7. DISPLAY MESSAGES:
“OLOL” - Appears when measurement exceeds + signal range.
“ULUL” - Appears when measurement exceeds - signal range
PAXT: “SHrt” - Appears when shorted sensor is detected. (RTD only)
PAXT: “OPEN” - Appears when open sensor is detected.
“....” - Appears when display values exceed + display range.
-...” - Appears when display values exceed - display range.
“E...” - Appears when Totalizer exceeds 9 digits.
“h...” - Denotes the high order display of the Totalizer.
8. INPUT CAPABILITIES: See specific product specifications, pages 4-6
9. EXCITATION POWER: See specific product specifications, pages 4-6
10. LOW FREQUENCY NOISE REJECTION: (Does not apply to PAXH)
Normal Mode: > 60 dB @ 50 or 60 Hz +1%, digital filter off
Common Mode: >100 dB, DC to 120 Hz
11. USER INPUTS: Three programmable user inputs
Max. Continuous Input: 30 VDC
Isolation To Sensor Input Common: Not isolated. (Not PAXH)
PAXH: Isolation to Sensor Input Common: 1400 Vrms for 1 min.
Working Voltage: 125 V
Response Time: 50 msec. max.
Logic State: Jumper selectable for sink/source logic
SINKING INPUTS SOURCING INPUTS

«

INPUT STATE 55 K pull-up to +5 V 22 KQ pull-down
Active Viy <0.9VDC Viy > 3.6 VDC
Inactive Viy > 3.6 VDC Viy < 0.9 VDC
12. TOTALIZER:
Function:

Time Base: second, minute, hour, or day
Batch: Can accumulate (gate) input display from a user input
Time Accuracy: 0.01% typical
Decimal Point: 0 to 0.0000
Scale Factor: 0.001 to 65.000
Low Signal Cut-out: -19,999 to 99,999
Total: 9 digits, display alternates between high order and low order readouts
13. CUSTOM LINEARIZATION:
Data Point Pairs: Selectable from 2 to 16
Display Range: -19,999 to 99,999
Decimal Point: 0 to 0.0000
PAXT: Ice Point Compensation: user value (0.00 to 650.00 nV/°C)
14. MEMORY: Nonvolatile E’PROM retains all programmable parameters
and display values.
15. ENVIRONMENTAL CONDITIONS:
Operating Temperature Range: 0 to 50°C (0 to 45°C with all three plug-in

cards installed)
Vibration According to IEC 68-2-6: Operational 5 to 150 Hz, in X, Y, Z
direction for 1.5 hours, 2 g.
Shock According to IEC 68-2-27: Operational 25 g (10 g relay), 11 msec in 3
directions.
Storage Temperature Range: -40 to 60°C
Operating and Storage Humidity: 0 to 85% max. RH non-condensing
Altitude: Up to 2000 meters
16. CERTIFICATIONS AND COMPLIANCES:
SAFETY
UL Recognized Component, File #E179259, UL61010A-1, CSA C22.2
No. 61010-1
PAXT Only: File # E156876, UL873, CSA C22.2 No. 24
Recognized to U.S. and Canadian requirements under the Component
Recognition Program of Underwriters Laboratories, Inc.
UL Listed, File # E137808, UL508, CSA C22.2 No. 14-M95
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards
Type 4X Enclosure rating (Face only), UL50
IECEE CB Scheme Test Report #04ME11209-20041018
Issued by Underwriters Laboratories, Inc.
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part I
IP65 Enclosure rating (Face only), IEC 529
IP20 Enclosure rating (Rear of unit), IEC 529
ELECTROMAGNETIC COMPATIBILITY
Emissions and Immunity to EN 61326:2006: Electrical Equipment for
Measurement, Control and Laboratory use.
Immunity to Industrial Locations:
Electrostatic discharge EN 61000-4-2  Criterion A
4 kV contact discharge
8 kV air discharge
Criterion A*
10 V/m (80 MHz to 1 GHz)
3 V/m (1.4 GHz to 2 GHz)
1 V/m (2 GHz to 2.7 GHz)
EN 61000-4-4  Criterion B
2 kV power
1 kV I/O signal
2 kV 1/0O signal connected

Electromagnetic RF fields EN 61000-4-3

Fast transients (burst)

to power

Surge EN 61000-4-5  Criterion A

power IkVLtoL,2kVLto G

signal 1 kV
RF conducted interference EN 61000-4-6  Criterion A

3 Vrms
Power freq magnetic fields EN 61000-4-8  Criterion A
30 A/m
AC power EN 61000-4-11
Voltage dip Criterion A

0% during 1 cycle

40% during 10/12 cycle

70% during 25/30 cycle
Criterion C

0% during 250/300 cycles

Short interruptions

Emissions:

Emissions EN 55011 Class A

Notes:
1. Criterion A: Normal operation within specified limits.
2. Criterion B: Temporary loss of performance from which the unit self-
recovers.
3. Criterion C: Temporary loss of function where system reset occurs.
4. Self-recoverable loss of performance during EMI disturbance at 10 V/m:
Measurement input and/or analog output signal may deviate during EMI
disturbance.
For operation without loss of performance:
Unit is mounted in a metal enclosure (Buckeye SM7013-0 or equivalent)
/O and power cables are routed in metal conduit connected to earth ground.
Refer to EMC Installation Guidelines section of the bulletin for additional
information.

17. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-Ibs (0.51 N-m) max.

18. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 outdoor use.
IP20 Touch safe. Installation Category II, Pollution Degree 2. One piece
bezel/case. Flame resistant. Synthetic rubber keypad. Panel gasket and
mounting clip included.

19. WEIGHT: 10.4 oz. (295 g)
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MoDEL PAXD - UNIVERSAL DC INPUT

[ ]
[ ]
[ ]
[ ]
PAXD SPECIFICATIONS
INPUT RANGES:
INPUT ACCURACY* ACCURACY* IMPEDANCE/ MAX
RANGE (18 to 28°C) (0 to 50°C) COMPLIANCE cg\r,«g::%oAl[J)s RESOLUTION
0.03% of reading | 0.12% of reading
+200 pADC +0.03 pA +0.04pA 1.11 Kohm 15 mA 10 nA
0.03% of reading | 0.12% of reading
+2 mADC +0.3 A +0.4 uA 111 ohm 50 mA 0.1 pA
0.03% of reading | 0.12% of reading
+20 mADC +3uA +4 uA 11.1 ohm 150 mA 1 pA
0.05% of reading | 0.15% of reading
+200 mADC +30 uA +40 uA 1.1 ohm 500 mA 10 pA
0.5% of reading | 0.7% of reading
+2 ADC +0.3 mA 0.4 mA 0.1 ohm 3A 0.1 mA
0.03% of reading | 0.12% of reading
+200 mVDC +30 v +40 uV 1.066 Mohm 100 V 10 pv
0.03% of reading | 0.12% of reading
+2 VDC +0.3 mV +0.4 mV 1.066 Mohm 300V 0.1 mV
0.03% of reading | 0.12% of reading
+20 VDC +3mv +4mv 1.066 Mohm 300V 1mV
0.05% of reading | 0.15% of reading
+300 VDC +30 mv +40 mV 1.066 Mohm 300V 10 mV
0.05% of reading | 0.2% of reading
100 ohm +0.03 ohm +0.04 ohm 0.175V 30V 0.01 ohm
0.05% of reading | 0.2% of reading
1000 ohm +0.3 ohm +0.4 ohm 175V 30V 0.1 ohm
0.05% of reading | 0.2% of reading
10 Kohm +1 ohm +1.5 ohm 175V 30V 1 ohm

FOUR VOLTAGE RANGES (300 VDC Max)
FIVE CURRENT RANGES (2A DC Max)

THREE RESISTANCE RANGES (10K Ohm Max)
SELECTABLE 24 V, 2 V, 1.75 mA EXCITATION

*

After 20 minute warm-up. Accuracy is specified in two ways:
Accuracy over an 18 to 28°C and 10 to 75% RH environment; and
accuracy over a 0 to 50°C and 0 to 85% RH (non-condensing
environment). Accuracy over the 0 to 50°C range includes the
temperature coefficient effect of the meter.

EXCITATION POWER:
Transmitter Power: 24 VDC, +5%, regulated, 50 mA max.
Reference Voltage: 2 VDC, 2%
Compliance: 1 kohm load min. (2 mA max.)
Temperature coefficient: 40 ppm/°C max.
Reference Current: 1.75 mADC, + 2%
Compliance: 10 kohm load max.
Temperature coefficient: 40 ppm/°C max.

MoDEL PAXP - PROCESS INPUT

PAXP SPECIFICATIONS

® DUAL RANGE INPUT (20 mA or 10 VDC)
® 24 VDC TRANSMITTER POWER

SENSOR INPUTS:
INPUT ACCURACY* ACCURACY* IMPEDANCE/ MAX DISPLAY
C \ CONTINUOUS
(RANGE) (18 to 28°C) (0to50°C) | compuiance | SSUTNIEDS |REsOLUTION
20 mA 0.03% of 0.12% of
(-2 to 26 mA) | reading +2 uA | reading +3 pa| 20 °hm | 150 mA TrA
10 VDC 0.03% of 0.12% of
(110 13 VDC) [ reading +2 mV |reading +3 mV 500 Kohm oV Tmv

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over an 18
to 28°C and 10 to 75% RH environment; and accuracy over a 0 to 50°C and 0 to
85%RH (non-condensing environment). Accuracy over the 0 to 50°C range
includes the temperature coefficient effect of the meter.

EXCITATION POWER:
Transmitter Power: 24 VDC, £5%, regulated, 50 mA max.
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MobDEL PAXH - AC TRUE RMS VoLT AND CURRENT

PAXH SPECIFICATIONS

INPUT RANGES:
Isolation To Option Card Commons and User Input Commons: 125 Vrms
Isolation To AC Power Terminals: 250 Vrms

MAX
INPUT " IMPEDANCE MAX DC
RANGE ACCURACY: (60 Hz) Cg\;lél'::lg:lés BLOCKING RESOLUTION
- -
200 my | 0-1% of reading | gag 30V +10V | 0.01mv
+0.4 mV
0.1% of reading
2V o 686 Kohm 30V +50 V 0.1 mv
- -
o0y | 01%ofreading | goqyonm | 300v | 300V | 1mv
+20 mV
- -
300y | 0-2% ofreading | gag i ohm 300V [+300V=*| 0.1V
+0.3 V
0.1% of reading
200 pA 204 A 111 Kohm| 15mA | +15mA | 0.01pA
0.1% of reading
2 mA 42 uA 111 ohm 50mA | +50mA | 0.1 pA
0.1% of reading
20 mA 420 oA 1110hm | 150mA |+150mA| 1pA
0.1% of reading
200 mA +0.2 mA 1.1 ohm 500 mA +500 mA 10 pA
- -
5a | 05%ofreading | g5 oy 7 A** +7 A 1 mA
+5 mA

® FOUR VOLTAGE RANGES (300 VAC Max)

® FIVE CURRENT RANGES (5 A Max)

® ACCEPTS AC OR DC COUPLED INPUTS

® THREE WAY ISOLATION: POWER, INPUT AND OUTPUTS

*Conditions for accuracy specification:
- 20 minutes warmup
- 18-28°C temperature range, 10-75% RH non-condensing
- 50 Hz - 400 Hz sine wave input with 1.414 crest factor
- 1% to 100% of range
For conditions outside the above listed:
Temperature from 0-18 and 28-50°C: Add 0.1% reading + 20 counts error
Crest factors:
1-3: Add 0.2% reading + 10 counts error
3-5: Add 1% reading
DC component: Add 0.5% reading + 10 counts
20-50 Hz and 400-10 KHz: Add 1% reading + 20 counts error
** Non-repetitive surge rating: 15 A for 5 seconds
*** Inputs are direct coupled to the input divider and shunts. Input signals with
high DC component levels may reduce the usable range.

MAX CREST FACTOR (Vp/VRMS): 5 @ Full Scale Input
INPUT COUPLING: AC or AC and DC

INPUT CAPACITANCE: 10 pF

COMMON MODE VOLTAGE: 125 VAC working
COMMON MODE REJECTION: (DC to 60 Hz) 100 dB

MoDEL PAXS - STRAIN GAGE INPUT

PAXS SPECIFICATIONS

LOAD CELL, PRESSURE AND TORQUE BRIDGE INPUTS
DUAL RANGE INPUT: +24 mV OR 240 mV
SELECTABLE 5 VDC OR 10 VDC BRIDGE EXCITATION
PROGRAMMABLE AUTO-ZERO TRACKING

CONNECTION TYPE: 4-wire bridge (differential)
2-wire (single-ended)

SENSOR INPUTS:
ACCURACY* ACCURACY* MAX

INPUT RANGE - ) IMPEDANCE | CONTINUOUS | RESOLUTION
(18 to 28 °C) (0 to 50 °C) OVERLOAD
0.02% of 0.07% of

+24 mVDC reading +3 uV | reading +4 pV 100 Mohm 30V 1 uVv
0.02% of 0.07% of

+240 mVDC reading +30 uV | reading +40 uV 100 Mohm 30V 10 uv

COMMON MODE RANGE (w.r.t. input common): 0 to +5 VDC

Rejection: 80 dB (DC to 120 Hz)

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over an 18
to 28 °C and 10 to 75% RH environment; and accuracy over a 0 to 50 °C and 0 to
85% RH (non-condensing environment). Accuracy over the 0 to 50 °C range

includes the temperature coefficient effect of the meter.

1-717-767-6511

BRIDGE EXCITATION :
Jumper Selectable: 5 VDC @ 65 mA max., +2%
10 VDC @ 125 mA max., £2%
Temperature coefficient (ratio metric): 20 ppm/°C max.
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MoDEL PAXT - THERMOCOUPLE AND RTD INPUT

® THERMOCOUPLE AND RTD INPUTS
® CONFORMS TO ITS-90 STANDARDS
® CUSTOM SCALING FOR NON-STANDARD PROBES
® TIME-TEMPERATURE INTEGRATOR
PAXT SPECIFICATIONS
READOUT:
Resolution: Variable: 0.1, 0.2, 0.5, or 1, 2, or 5 degrees
Scale: F or C
Offset Range: -19,999 to 99,999 display units RTD INPUTS:
THERMOCOUPLE INPUTS: Type: 3 or 4 wire, 2 wire can be compensated for lead wire resistance
Input Impedance: 20 MQ Excitation current: 100 ohm range: 165 pA
Lead Resistance Effect: 0.03uV/ohm ) 10 ohm range: 2.6 mA
Max. Continuous Overvoltage: 30 V Lead resistance: 100 ohm range: 10 ohm/lead max.
10 ohm range: 3 ohms/lead max.
" " WIRE COLOR Max. continuous overload: 30 V
I'::l;,;j';r RANGE A(“c;:tl‘:};sAS:cY) A(?)(t:;sttﬁg)Y STANDARD ANSI BS 1843 INPUT TYPE RANGE ACCURACY* ACCURACY* | STANDARD
u G (18 to 28 °C) (0 to 50 °C) i
200 t0 400°C | 1.2°C 2.1°C (+)blue  [(+) white
T o o ITS-90 100 ohm Pt o o o
-270 to -200°C (Jred  |(-)blue alpha = 00385 | 200 t0850°C 0.4°C 1.6°C IEC 751
-200 to 871°C 1.0°C 24°C (+) purple [(+) brown 100 ohm Pt ficial
E . o 1ITS-90 ohm ~ o o o no officia
-270 to -200°C (Jred  |()blue alpha = 003919 | 20010 850°C | 04°C 16°C standard
. o 0 o 9o |(*) white |(+) yellow 120 ohm Nickel . . o no official
J 200 to 760°C | 1.1°C 23°c | 800 | Vo | bue alpha = 0067 | 8010 260°C 0.2°C 0.5°C standard
-200 to 1372°C| 1.3°C 3.4°C (+) yellow |(+) brown 10 ohm Copper | _ o o o no official
K |270t0 200c| = ITS-90 | yred  |(-) blue alpha = 00427 | 10010260°C|  04°C 0.9°C | standard
R |-50t01768°C| 1.9°C 40°C | Ims90 | (+) white | cUSTOM RANGE: Up to 16 data point pairs
standard [(-) blue X
. Input range: -10 to 65 mV
s |-s0t01768°C| 1.9°C 40°c | 1ms90 [ (+) white 0 to 400 ohms, high range
standard |(-) blue 0 to 25 ohms, low range
B 100 to 300°C 3.9°C 5.7°C ITs-90 |M© no Display range: -19999 to 99999
300 to 1820°C 2.8°C 4.4°C standard |standard ACCURACY* ACCURACY*
INPUT TYPE RANGE 18 to 28 °C 0 to 50 °C
N |200to1300°C| 1.3°C 31°C | |1g.90 |(+)orange |(+) orange (18 to 28 °C) (0 to 50 °C)
-270 to -200°C ** : (-) red (-) blue Custom -10 to 65mV | 0.02% of reading | 0.12% of reading
mV range (1 pVres.) +4uV +5uV
c o o o ASTM |no no
(W5/W26) 010 2315°C 1.9°C 6.1°C E988-90***|standard |standard Custom 0 to 400 Q 0.02% of reading | 0.12% of reading
100 ohm range | (10 MQ res.) +0.04 Q +0.05Q
*After 20 min. warm-up. Accuracy is specified in two ways: Accuracy over an 18 Custom 0t0250Q 0.04% of reading | 0.20% of reading
to 28 °C and 15 to 75% RH environment; and Accuracy over a 0 to 50 °C and 0 to 10 ohm range (1MQres) +00050 +0.007 0
85% RH (non condensing) environment. Accuracy specified over the 0 to 50 °C
operating range includes meter tempco and ice point tracking effects. The
specification includes the A/D conversion errors, linearization conformity, and
thermocouple ice point compensation. Total system accuracy is the sum of meter
and probe errors. Accuracy may be improved by field calibrating the meter readout
at the temperature of interest.
** The accuracy over the interval -270 to -200 °C is a function of temperature,
ranging from 1 °C at -200 °C and degrading to 7 °C at -270 °C. Accuracy may be
improved by field calibrating the meter readout at the temperature of interest.
*** These curves have been corrected to ITS-90.
UNITS LABEL KIT (PAXLBK) - Not required for PAXT PROGRAMMING SOFTWARE
Each meter has a units indicator with backlighting that can be customized The Crimson software is a Windows based program that allows configuration
using the Units Label Kit. The backlight is controlled in the programming. of the PAX meter from a PC. Crimson offers standard drop-down menu
Each PAXT meter is shipped with °F and °C overlay labels which can be commands, that make it easy to program the meter. The meter’s program can
installed into the meter’s bezel display assembly. then be saved in a PC file for future use. A PAX serial plug-in card or PAX USB
programming card is required to program the meter using the software. Crimson
EXTERNAL CURRENT SHUNTS (APSCM) can be downloaded at www.redlion.net.
To measure DC current signals greater than 2 ADC, a shunt must be used. The
APSCMO10 current shunt converts a maximum 10 ADC signal into 100.0 mV.
The APSCM100 current shunt converts a maximum 100 ADC signal into 100.0
mV. The continuous current through the shunt is limited to 115% of the rating.
306 www.redlion.net
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OPTIONAL PLUG-IN OuTtpPuT CARDS

Adding Option Cards

The PAX and MPAX series meters can be fitted with up to three optional plug-
in cards. The details for each plug-in card can be reviewed in the specification
section below. Only one card from each function type can be installed at one time.
The function types include Setpoint Alarms (PAXCDS), Communications
(PAXCDC), and Analog Output (PAXCDL). The plug-in cards can be installed
initially or at a later date.

PAXH Isolation Specifications For All Option Cards
Isolation To Sensor Commons: 1400 Vrms for 1 min.

Working Voltage: 125 V
Isolation to User Input Commons: 500 Vrms for 1 min.

Working Voltage 50 V

COMMUNICATION CARDS (PAXCDC)

A variety of communication protocols are available for the PAX and MPAX
series. Only one of these cards can be installed at a time. When programming
the unit via Crimson, a Windows® based program, the RS232, RS485, or USB
Cards must be used.

PAXCDCI10 - RS485 Serial (Terminal)
PAXCDCIC - RS485 Serial (Connector)
PAXCDC20 - RS232 Serial (Terminal)
PAXCDC2C - RS232 Serial (Connector)
PAXUSBO00 - USB (Mini B)

PAXCDC30 - DeviceNet
PAXCDC40 - Modbus (Terminal)
PAXCDC4C - Modbus (Connector)
PAXCDCS50 - Profibus-DP

SERIAL COMMUNICATIONS CARD
Type: RS485 or RS232
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V. Not Isolated from all other commons.
Data: 7/8 bits
Baud: 300 to 19,200
Parity: No, Odd or Even
Bus Address: Selectable 0 to 99, Max. 32 meters per line (RS485)
Transmit Delay: Selectable for 2 to 50 msec or 50 to 100 msec (RS485)

DEVICENET™ CARD

Compatibility: Group 2 Server Only, not UCMM capable

Baud Rates: 125 Kbaud, 250 Kbaud, and 500 Kbaud

Bus Interface: Phillips 82C250 or equivalent with MIS wiring protection per
DeviceNet™ Volume I Section 10.2.2.

Node Isolation: Bus powered, isolated node

Host Isolation: 500 Vrms for 1 minute (50 V working) between DeviceNet™
and meter input common.

MODBUS CARD
Type: RS485; RTU and ASCII MODBUS modes
Isolation To Sensor & User Input Commons: 500 Vrms for 1 minute.
Working Voltage: 50 V. Not isolated from all other commons.
Baud Rates: 300 to 38400.
Data: 7/8 bits
Parity: No, Odd, or Even
Addresses: 1 to 247.
Transmit Delay: Programmable; See Transmit Delay explanation.

PROFIBUS-DP CARD

Fieldbus Type: Profibus-DP as per EN 50170, implemented with Siemens
SPC3 ASIC

Conformance: PNO Certified Profibus-DP Slave Device

Baud Rates: Automatic baud rate detection in the range 9.6 Kbaud to 12 Mbaud

Station Address: 0 to 125, set by rotary switches.

Connection: 9-pin Female D-Sub connector

Network Isolation: 500 Vrms for 1 minute (50 V working) between Profibus
network and sensor and user input commons. Not isolated from all other
commons.

PAXUSB PROGRAMMING CARD
Type: USB Virtual Comms Port
Connection: Type mini B
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V. Not Isolated from all other commons.
Baud Rate: 300 to 19.2k
Unit Address: 0 to 99; only 1 meter can be configured at a time

WARNING: Disconnect all power to the unit before
installing Plug-in cards.

SETPOINT CARDS (PAXCDS)

The PAX and MPAX series has 4 available setpoint alarm output plug-in
cards. Only one of these cards can be installed at a time. (Logic state of the
outputs can be reversed in the programming.) These plug-in cards include:

PAXCDS10 - Dual Relay, FORM-C, Normally open & closed
PAXCDS20 - Quad Relay, FORM-A, Normally open only
PAXCDS30 - Isolated quad sinking NPN open collector
PAXCDSA40 - Isolated quad sourcing PNP open collector

DUAL RELAY CARD

Type: Two FORM-C relays

Isolation To Sensor & User Input Commons: 2000 Vrms for 1 min.
Working Voltage: 240 Vrms

Contact Rating:
One Relay Energized: 5 amps @ 120/240 VAC or 28 VDC (resistive load),

1/8 HP @120 VAC, inductive load.

Total current with both relays energized not to exceed 5 amps

Life Expectancy: 100 K cycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD RELAY CARD

Type: Four FORM-A relays

Isolation To Sensor & User Input Commons: 2300 Vrms for 1 min.
Working Voltage: 250 Vrms

Contact Rating:
One Relay Energized: 3 amps @ 240 VAC or 30 VDC (resistive load), 1/10

HP @120 VAC, inductive load.

Total current with all four relays energized not to exceed 4 amps

Life Expectancy: 100K cycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD SINKING OPEN COLLECTOR CARD
Type: Four isolated sinking NPN transistors.
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V.  Not Isolated from all other commons.
Rating: 100 mA max @ Vgar = 0.7 Vmax. Vyax =30V

QUAD SOURCING OPEN COLLECTOR CARD
Type: Four isolated sourcing PNP transistors.
Isolation To Sensor & User Input Commons: 500 Vrms for | min.
Working Voltage: 50 V. Not Isolated from all other commons.
Rating: Internal supply: 24 VDC + 10% , 30 mA max. total
External supply: 30 VDC max., 100 mA max. each output

ALL FOUR SETPOINT CARDS
Response Time: 200 msec. max. to within 99% of final readout value (digital
filter and internal zero correction disabled)
700 msec. max. (digital filter disabled, internal zero correction enabled)

LINEAR DC OUTPUT (PAXCDL)

Either a 0(4)-20 mA or 0-10 V retransmitted linear DC output is available
from the analog output plug-in card. The programmable output low and high
scaling can be based on various display values. Reverse slope output is possible
by reversing the scaling point positions.

PAXCDLI10 - Retransmitted Analog Output Card

ANALOG OUTPUT CARD

Types: 0 to 20 mA, 4 to 20 mA or 0 to 10 VDC

Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V.  Not Isolated from all other commons.

Accuracy: 0.17% of FS (18 to 28 °C); 0.4% of FS (0 to 50 °C)

Resolution: 1/3500

Compliance: 10 VDC: 10 KQ load min., 20 mA: 500 Q load max.

Powered: Self-powered (Active)

Update time: 200 msec. max. to within 99% of final output value (digital
filter and internal zero correction disabled)

700 msec. max. (digital filter disabled, internal zero correction enabled)

1-717-767-6511 307
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1.0 INSTALLING THE METER

Installation

The PAX meets NEMA 4X/IP65 requirements when properly installed. The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the unit. Slide the panel
gasket over the rear of the unit to the back of the bezel. The unit should be

PANEL
LATCH

LATCHING
TABS

PANEL
GASKET

MOUNTING
SCREWS

While holding the unit in place, push the panel latch over the rear of the unit
so that the tabs of the panel latch engage in the slots on the case. The panel latch
should be engaged in the farthest forward slot possible. To achieve a proper seal,
tighten the latch screws evenly until the unit is snug in the panel (Torque to
approximately 7 in-1bs [79N-cm]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the maximum
operating temperature and provides good air circulation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

Do not use tools of any kind (screwdrivers, pens, pencils, etc.) to operate the
keypad of the unit.

PANEL CUT-OUT
3623
+.8
(927 1773
(45 *9)

2.0 SETTING THE JUMPERS

The meter can have up to four jumpers that must be checked and / or changed
prior to applying power. The following Jumper Selection Figures show an
enlargement of the jumper area.

To access the jumpers, remove the meter base from the case by firmly
squeezing and pulling back on the side rear finger tabs. This should lower the
latch below the case slot (which is located just in front of the finger tabs). It is
recommended to release the latch on one side, then start the other side latch.

Input Range Jumper

This jumper is used to select the proper input range. The input range selected
in programming must match the jumper setting. Select a range that is high enough
to accommodate the maximum input to avoid overloads. The selection is different
for each meter. See the Jumper Selection Figure for appropriate meter.

Excitation Output Jumper
If your meter has excitation, this jumper is used to select the excitation range

for the application. If excitation is not being used, it is not necessary to check or
move this jumper.

PAXD Jumper Selection

Input Range Jumper

User Input Logic Jumper
This jumper selects the logic state of all the user inputs. If the user inputs are
not used, it is not necessary to check or move this jumper.

PAXH:

Signal Jumper

This jumper is used to select the signal type. For current signals, the jumper
is installed. For voltage signals, remove the jumper from the board. (For 2 V
inputs, this removed jumper can be used in the “2 V only” location.)

Couple Jumper
This jumper is used for AC / DC couple. If AC couple, then the jumper is
removed from the board. If DC couple is used, then the jumper is installed.

One jumper is used for voltage/ohms or current input ranges. Select the proper input range high
enough to avoid input signal overload. Only one jumper is allowed in this area. Do not have a jumper
in both the voltage and current ranges at the same time. Avoid placing the jumper across two ranges. [ | | ]

JUMPER SELECTIONS Main
The M indicates factory setting. Circuit E
Board E
U RaneE R T IATIO SUTT TN J [ s
| INPUT RANGE JUMPER | IEXCITATION OUTPUT JUMPER E 3
| CURRENT | | 24V @ 50mA | EllllllllllllllllE
| ONLY ONE +2A | | 2V REF. |
JUMPER IN +£200mA | 1.75mA REF. ::
| THIS AREA! £20mA | [ g [ ﬁ
+2mA l oo l I:::]
! £200 ! L J
| A | - JUMPER JUMPER
| VOLT/OHMS 1 | LOCATION LOCATION
™ t300V ooooo, - ————— — ! CURRENT * EXCITATION
: 00 +£20V/10K Q I :USER INPUT LOGIC JUMPEE: VOLT/ =
oo +2v/1kQ | | OHM — [ USER INPUT
LI:I O +200mV/100Q _! | SOURCE j | o b b b b b b b
_____________ SINK
& REAR TERMINALS L—— — i viwile
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PAXP Jumper Selection

Main
JUMPER SELECTIONS Cirouit
The M indicates factory setting. oar w E g

[—LJSERT\IP—UT_LOaC_JLJ_“APER_I TITTTTTITTooTTTT
r} SINK | ﬁ
. | @

|

SINK |

Locations L USER INPUT

@Jumper [++] 2V ONLY
[

[ —SOURCE
& REARTERMNALS & o _ USER INPUT
: JUMPER
J LOCATION
ddddodd b b
wlolololvlule]a
SISICICISISISICh
PAXH Jumper Selection
CAUTION: To maintain the electrical safety of the meter, remove JUMPER SELECTIONS
unneeded jumpers completely from the meter. Do not move the The M indicates factory setting.
jumpers to positions other than those specified. [—————————————————— 1
] ]
I I ] | INPUT RANGE 2V ONLY I
___________ |
Main | [
e | 20ma |
E 2mA
Board E | 200?;\ —\ | L= ar— — —1
: | i SIGNAL ————— |1 — COUPLE|
: | o o [: :J || VOLTAGE: OFF E | & Ac:oFF
| oo o | | CURRENT: ON | & pc:on
= LTI Z2-
| O 0 | r [m] Q ]
[::] [ | source ;|
| ] a :
CURRNOLT | | T T T T
RANGES +— SIGNAL |
CURRENT HJeacoccoupe | e 4 ¥ rearTeRumas  §

VOLTAGE (3 +—USER INPUT

b b b b o

Input Range Jumper

For most inputs, one jumper is used to select the input range. However, for
the following ranges, set the jumpers as stated:

5 A: Remove all jumpers from the input range.

2 V: Install one jumper in “.2/2V” position and one jumper in “2 V only”.

All Other Ranges: One jumper in the selected range only.

Do not have a jumper in both the voltage and current ranges at the same time.
Couple Jumper Avoid placing a jumper across two ranges.

One jumper is used for AC / DC couple. If AC couple is used, then the jumper
is removed from the board. If DC couple is used, then the jumper is installed.

Signal Jumper

One jumper is used for the input signal type. For current signals, the jumper
is installed. For voltage signals, remove the jumper from the board. (For 2 V
inputs, this removed jumper can be used in the “2 V only” location.)

PAXS Jumper Selection

Bridge Excitation

One jumper is used to select bridge excitation to allow use of the higher sensitivity 24 mV input Main
range. Use the 5 V excitation with high output (3 mV/V) bridges. The 5 V excitation also reduces Circuit ETTTIITITTITIT T
bridge power compared to 10 V excitation. Board E E
A maximum of four 350 ohm load cells can be driven by the internal bridge excitation voltage. w 3 E

JUMPER SELECTIONS T

The M indicates factory setting. =

BRIDGE INPUT RANGE USER INPUT @ f::j
EXCITATION JUMPER JUMPER
o £24mV E E SINK LOCi\TION L?CATION
v £240mV SOURCE .
E 10V oo BRIDGE E m Ec— USER INPUT
f 4+ — INPUT RANGE

dadddo o do o do

& REARTERMINALS elelelzlelelzlel
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PAXT Jumper Selection

Main
Circuit

Board I::::j

@JUMPER JUMPER

LOCATION  LOCATION
v v
meIILEJ)T m E USER INPUT

V- - - - - - - - N

BCISISICICISICIC]

RTD INPUT JUMPER |

RTD Input Jumper

One jumper is used for RTD input ranges. Select the proper range to match
the RTD probe being used. It is not necessary to remove this jumper when
not using RTD probes.

JUMPER SELECTIONS

The M indicates factory setting.

USER INPUT LOGIC JUMPER |

100 ohms S] |

10 ohms SOURCE |

|
| S] SINK |
-

|

{ REAR TERMINALS {

3.0 INSTALLING PLUG-IN CARDS

The plug-in cards are separately purchased optional cards that perform
specific functions. These cards plug into the main circuit board of the meter. The
plug-in cards have many unique functions when used with the PAX.

CAUTION: The plug-in card and main circuit board contain static
sensitive components. Before handling the cards, discharge static
charges from your body by touching a grounded bare metal
object. Ideally, handle the cards at a static controlled clean
workstation. Also, only handle the cards by the edges. Dirt, oil or

To Install:
1. With the meter removed from the case, locate the plug-in card connector for

the card type to be installed. The types are keyed by position with different

main circuit board connector locations. When installing the card, hold the

meter by the rear terminals and not by the front display board.

If installing the Quad sourcing Plug-in Card (PAXCDS40), set the jumper for
internal or external supply operation before continuing.

Internal Supply

other contaminants that may contact the cards can adversely /_ (18 V unregulated)
affect circuit operation.
S| =p= OoD| °
_ TOP VIEW S| = 9=' T External Supply
Alignment @ o 9= (30 Vimax )
SIotV‘\
o =B
— Lo N\ o =B
T T il
v o S| =p=
| | | ﬁl
- !_' P! !_' |
Main
Circuit ! ‘ ! !
Board ‘ ‘ Analog Output 2. Install the plug-in card by aligning the card terminals with the slot bay in the
! Card rear cover. Be sure the connector is fully engaged and the tab on the plug-in
Connectors | I card rests in the alignment slot on the display board.
! ! . Slide the meter base back into the case. Be sure the rear cover latches fully
into the case.
Serial | | Setpoint 4. Apply the plug-in card label to the bottom side of the meter in the designated
Communications ! | Pl L— Output area. Do Not Cover the vents on the top surface of the meter. The surface of
Card { ‘ | | Card the case must be clean for the label to adhere properly.
Finger | ‘ | ‘ | Finger
Tab —\‘z : P P! P! g N Tab
ALY AANHE N | D
ISlviviviviwvivivlwiwlv]
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4.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that power supplied
to the meter (DC or AC) be protected by a fuse or circuit breaker.

When wiring the meter, compare the numbers embossed on the back of the
meter case against those shown in wiring drawings for proper wire position.
Strip the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed (stranded
wires should be tinned with solder). Insert the lead under the correct screw-
clamp terminal and tighten until the wire is secure. (Pull wire to verify
tightness.) Each terminal can accept up to one #14 AWG (2.55 mm) wire, two
#18 AWG (1.02 mm), or four #20 AWG (0.61 mm).

EMC INSTALLATION GUIDELINES

Although this meter is designed with a high degree of immunity to Electro-
Magnetic Interference (EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, its source or the method of coupling into the unit may be different for
various installations.Listed below are some EMC guidelines for successful
installation in an industrial environment.

1. The meter should be mounted in a metal enclosure, which is properly
connected to protective earth.

2. With use of the lower input ranges or signal sources with high source
impedance, the use of shielded cable may be necessary. This helps to guard
against stray AC pick-up. Attach the shield to the input common of the meter.
Line voltage monitoring and SA CT applications do not usually require
shielding.

3. To minimize potential noise problems, power the meter from the same power
branch, or at least the same phase voltage as that of the signal source.

4. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

5. Signal or Control cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
components.

6. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional
protection. Install line filters on the power input cable to the unit to suppress
power line interference. Install them near the power entry point of the
enclosure. The following EMI suppression devices (or equivalent) are
recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCOR0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC #LFIL0000)
Schaftner # FN670-1.8/07
Corcom #1VR3
Note: Reference manufacturer's instructions when installing a line filter.

7. Long cable runs are more susceptible to EMI pickup than short cable runs.
Therefore, keep cable runs as short as possible.

8. Switching of inductive loads produces high EMI. Use of snubbers across
inductive loads suppresses EMI.

Snubber: RLC#ASNUBO0000.

4.1 POWER WIRING

AC Power O O
Terminal 1: VAC < <

Terminal 2: VAC

DC Power
Terminal 1: +VDC
Terminal 2: -VDC

+ L
O O
o (@]

-
N

+
'

4.2 INPUT SIGNAL WIRING

PAXD INPUT SIGNAL WIRING

Before connecting signal wires, the Input Range Jumper and Excitation Jumper should be verified for proper position.

Voltage Signal

(self powered)
Terminal 3: +VDC
Terminal 5: -VDC

Current Signal
(self powered)
Terminal 4: +ADC
Terminal 5: -ADC

Terminal 4: -ADC
Terminal 6: +ADC
Excitation Jumper: 24 V

= 5 = 5 ;
T £ ! m = £ 2
e & = & = b s 4
= [a's 1 ) O 1 o >
— oc = ! U o ! o = <
o D O . . 5 O
> | ) ' ' U] ] +
; T

! | +24V

+ - : : 2WIRE

: ! | TRANSMITTER [+

300VDC MAX. 2A DC MAX.

1-717-767-6511

Current Signal (2 wire
requiring excitation)

Current Signal (3 wire
requiring excitation)
Terminal 4: +ADC (signal)
Terminal 5: -ADC (common)
Terminal 6: +Volt supply
Excitation Jumper: 24 V

+24 \V EXC.

>
o
Voltage Signal (3 wire

requiring excitation)
Terminal 3: +VDC (signal)
Terminal 5: -VDC (common)
Terminal 6: +Volt supply 3 WIRE TRANSMITTER Vs
Excitation Jumper: 24 V

——{»] 20mA

——{ o] comMm.

Vout

|
| COMM.

| lout
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Resistance Signal

> E Potentiometer Signal z
(3 wire requiring o ' (3 wire requiring excitation) ©)

P = - s ! . . = [
excitation) T = 'E ' Terminal 3: Wiper T = <
Terminal 3: Resistance Q IﬁltJ E = i Terminal 5: Low end of pot. Q '&J E =
Term%nal 5: Resistance g % % g ' Terminal 6: High end of pot. lC:) % (E) Q
Terminal 6: .tlum;‘)erlt(; S O O |:|'_J E fxcita;ion Ju}nper: 2 ;/\]jl?F S O O ':LJ

ermina I nput Range Jumper: 2 Volt
Excitation Jumper: ! Module 1 Input Range: 2 Volt E
1.75 mA REF. ! Note: The Apply signal scaling style
1 7|E'\)’énFA ! should be used because the signal 2V REF.
10K MAX. . ! will be in volts. Rmin=1KQ

CAUTION: Sensor input common is NOT isolated from user input common. In order to preserve the safety of the meter application, the sensor input
common must be suitably isolated from hazardous live earth referenced voltages; or input common must be at protective earth ground potential. If not,
hazardous live voltage may be present at the User Inputs and User Input Common terminals. Appropriate considerations must then be given to the
potential of the user input common with respect to earth common, and the common of the isolated plug-in cards with respect to input common.

PAXP INPUT SIGNAL WIRING

Voltage Signal Current Signal Current Signal (2 wire Current Signal (3 wire
(self powered) (self powered) requiring excitation) requiring excitation)
Terminal 4: -ADC Terminal 4: +ADC (signal)

Terminal 3: +VDC |  Terminal 4: +ADC | : o
Terminal 5: -VDC . Terminal 5: -ADC 1 Terminal 6: +ADC ' Term%nal 5: -ADC (common) ] E
! ! i Terminal 6: +Volt supply < S >
< = s & X 2 £ 3 3
> E = E s | & s U4 | R R
o o ! 1 1
- o L Q 8 I QDC % N . Voltage Signal (3 wire
: ‘ O | + . requiring excitation) I I
+ Terminal 3: +VDC (signal) Vout  |lout  |COMM.
: + - ! Terminal 5: -VDC (common)
+ - : TOAD I I : 24V ! Terminal 6: +Volt supply 3 WIRE TRANSMITTER s
10VDCMAX. |  20mADCMAX. | 2 WIRE 5

- |TRANSMITTER | +

hazardous live voltage may be present at the User Inputs and User Input Common terminals. Appropriate considerations must then be given to the
potential of the user input common with respect to earth common, and the common of the isolated plug-in cards with respect to input common.

CAUTION: Sensor input common is NOT isolated from user input common. In order to preserve the safety of the meter application, the sensor input
common must be suitably isolated from hazardous live earth referenced voltages; or input common must be at protective earth ground potential. If not,

PAXH INPUT SIGNAL WIRING

Before connecting signal wires, the Signal, Input Range and Couple Jumpers
should be verified for proper position.
Voltage Signal

Current Signal (Amps) ' Current Signal (Milliamps)

CAUTION: The isolation rating of the input common of the
meter with respect to the option card commons and the
user input common Terminal 8 (If used) is 125 Vims; and

. E a E . E CAUTION: Connect only one input signal range to the
= & = = > LU meter. Hazardous signal levels may be present on
= < <C ®) = g unused inputs.

o O " ] o )
vV O O

5
o
>

= fé = _ 250 Vims with respect to AC Power (meter Terminals 1 &

= b *3 s 2). To be certain that the ratings are not exceeded, these

z £ Line (Hot) 2 é voltages should be verified by a high-voltage meter before
SR AC MAX Line (Hot) wiring the meter.

300V MAX. AC ’ 200mA AC MAX.

CAUTION:
A 1. Where possible, connect the neutral side of the signal (including current shunts) to the input common of the meter. If the input signal is sourced from
an active circuit, connect the lower impedance (usually circuit common) to the input signal common of the meter.

2. For phase-to-phase line monitoring where a neutral does not exist, or for any other signal input in which the isolation voltage rating is exceeded, an isolating potential
transformer must be used to isolate the input voltage from earth. With the transformer, the input common of the meter can then be earth referenced for safety.

3. When measuring line currents, the use of a current transformer is recommended. If using external current shunts, insert the shunt in the neutral return line. If the
isolation voltage rating is exceeded, the use of an isolating current transformer is necessary.
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PAXS INPUT SIGNAL WIRING

Before connecting signal wires, the Input Range Jumper should be verified for proper position.

2-Wire Single 4-Wire Bridge Input 6-Wire Bridge Input

1 1
Ended Input . . : .
: = : =
= : ) v 2 X : Y] o = X
O o = | n 5 O w | ) S O W
) 5 O ! + g % + ! + v O +
* 0 © | [5] | [4]
: :
+ - : :
1 1
1 1
DEADLOAD COMPENSATION BRIDGE COMPLETION RESISTORS
In some cases, the combined deadload and liveload output may exceed the For single strain gage applications, bridge completion resistors must be
range of the 24 mV input. To use this range, the output of the bridge can be offset employed externally to the meter. Only use metal film resistors with a low
a small amount by applying a fixed resistor across one arm of the bridge. This temperature coefficient of resistance.
shifts the electrical output of the bridge downward to within the operating range Load cells and pressure transducers are normally implemented as full
of the meter. A 100 K ohm fixed resistor shifts the bridge output approximately resistance bridges and do not require bridge completion resistors.
-10 mV (350 ohm bridge, 10 V excitation).
Connect the resistor between +SIG and -SIG. Use a metal film resistor with
a low temperature coefficient of resistance.
PAXT INPUT SIGNAL WIRING
Thermocouple 3-Wire RTD 2-Wire RTD CAUTION: Sensor input common is NOT isolated

from user input common. In order to preserve the
safety of the meter application, the sensor input
common must be suitably isolated from hazardous
live earth referenced voltages, or input common
must be at protective earth ground potential. If not,
hazardous live voltage may be present at the User
Inputs and User Input Common terminals.
Appropriate considerations must then be given to
the potential of the user input common with respect

Sense Lead to earth common; and the common of the isolated

plug-in cards with respect to input common.

Jumper

-
a o+

= O
F 2 O

m)
=
o

5
| TC+
(01 COMM.

Sense Lead

RTD (Excitation)

4.3 USER INPUT WIRING

Before connecting the wires, the User Input Logic Jumper should be verified for proper position. If not using User
Inputs, then skip this section. Only the appropriate User Input terminal has to be wired.

Sinking Logic Sourcing Logic

|

V SUPPLY (30V max.)

1

Terminal 8-10:) * Connect external switching device between . Terminal 8-10: + VDC thru external switching device =
Terminal 7: } appropriate User Input terminal and User Comm. 3 Terminal 7: -VDC thru external switching device g
In this logic, the user inputs of the . 1 In this logic, the user inputs of the meter are |
meter are internally pulled up to +5 V % 3 internally pulled down to 0 V with 22 K E
with 22 K resistance. The input is active o ! resistance. The input is active when a voltage )
when it is pulled low (<0 .9 V). () — ~ on ! greater than 3.6 VDC is applied. )
G & 5 &5

nwn v wvu un !

-] -] -] -] !
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PAXH ONLY

Sinking Logic

Terminals 9-11) Connect external
switching device between

Terminal 8

appropriate User Input

In this logic, the user inputs of the
meter are internally pulled up to +5 V
with 22 K resistance. The input is
active when it is pulled low (<0 .9 V).

= |

= :

. :

terminal and User Comm. ¥ (¥ E & '
L LL! Ll L ‘

W O O O

) =) =) =) !

9] i

KE |

Sourcing Logic
Terminals 9-11:

Terminal 8:

+ VDC through external switching device

-VDC through external switching device

In this logic, the user inputs of the meter are
internally pulled down with 22 K resistance.
The input is active when a voltage greater
than 3.6 VDC is applied.

~—{»] USER COMM

V SUPPLY (30V max.)

4.4 SETPOINT (ALARMS) WIRING

4.5 SERIAL COMMUNICATION WIRING

4.6 ANALOG OUTPUT WIRING

See appropriate plug-in card bulletin for details.

5.0 REVIEWING THE FRONT BUTTONS AND DISPLAY

Display

Readout — | WAX U ,." .."

Legends* B m u ," ,

SP1 SP2 SP3
(Dsp | (PAR | (F1a) (F2¥) |

KEY
DSP
PAR
Fl1a
F2v
RST

," ." Optional Custom
- @& A -« Units Overla
L0 A ’
P
po— ]\\ Setpoint Alarm
Annunciators

DISPLAY MODE OPERATION

Index display through max/min/total/input readouts

Access parameter list

Function key 1; hold for 3 seconds for Second Function 1**
Function key 2; hold for 3 seconds for Second Function 2**
Reset (Function key)**

* Display Readout Legends may be locked out in Factory Settings.
** Factory setting for the F1, F2, and RST keys is NO mode.
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PROGRAMMING MODE OPERATION

Quit programming and return to display mode

Store selected parameter and index to next parameter
Increment selected parameter value

Decrement selected parameter value

Hold with F1A, F2W¥ to scroll value by x1000

www.redlion.net
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6.0 PROGRAMMING THE METER

DISPLAY OVERVIEW
PAR’ PROGRAMMING MENU
no
User Input/ Display/
Signal Function Program Secondary Totalizer Setpoint* Serial* Analog* Factory
Input Key Lock-out Function (Integrator) (Alarm) Communication Output Service
P Parameters Parameters Parameters Parameters Parameters Parameters Parameters Parameters Operations
ra F1/F2
P Keys
¥ AR . ¥ AR ¥ ear ¥ AR ¥ AR & par ¥ Par ¥ Par
- -Fil J-Lo0 Y-5EL S-Liok b-5Pt -5l 8-Dut 9-FL5
L 2 L 2 2 L 2 L 2 L 2 L 2 L 2 L 4

DISPLAY MODE

The meter normally operates in the Display Mode. In this mode, the meter
displays can be viewed consecutively by pressing the DSP key. The annunciators
to the left of the display indicate which display is currently shown; Max Value
(MAX), Min Value (MIN), or Totalizer Value (TOT). Each of these displays can
be locked from view through programming. (See Module 3) The Input Display
Value is shown with no annunciator.

PROGRAMMING MODE
Two programming modes are available.

Full Programming Mode permits all parameters to be viewed and modified.
Upon entering this mode, the front panel keys change to Programming Mode
operations. This mode should not be entered while a process is running, since
the meter functions and User Input response may not operate properly while
in Full Programming Mode.

Quick Programming Mode permits only certain parameters to be viewed and/
or modified. When entering this mode, the front panel keys change to
Programming Mode operations, and all meter functions continue to operate
properly. Quick Programming Mode is configured in Module 3. The Display
Intensity Level “d-LEw” parameter is available in the Quick Programming
Mode only when the security code is non-zero. For a description, see Module
9—Factory Service Operations. Throughout this document, Programming
Mode (without Quick in front) always refers to “Full” Programming Mode.

PROGRAMMING TIPS

The Programming Menu is organized into nine modules (See above). These
modules group together parameters that are related in function. It is
recommended to begin programming with Module 1 and proceed through each
module in sequence. Note that Modules 6 through 8 are only accessible when
the appropriate plug-in option card is installed. If lost or confused while
programming, press the DSP key to exit programming mode and start over.
When programming is complete, it is recommended to record the meter settings
on the Parameter Value Chart and lock-out parameter programming with a User
Input or lock-out code. (See Modules 2 and 3 for lock-out details.)

FACTORY SETTINGS

Factory Settings may be completely restored in Module 9. This is a good
starting point if encountering programming problems. Throughout the module
description sections which follow, the factory setting for each parameter is
shown below the parameter display. In addition, all factory settings are listed on
the Parameter Value Chart following the programming section.

ALTERNATING SELECTION DISPLAY
In the module description sections which follow, the dual display with

arrows appears for each programming parameter. This is used to illustrate the

display alternating between the parameter (top display) and the parameter's

Factory Setting (bottom display). In most cases, selections or value ranges for

the parameter will be listed on the right.

Indicates Program Mode Alternating Display

parameter [ AITEE]| <&
% Selection/Value

* Only accessible with appropriate plug-in card.

STEP BY STEP PROGRAMMING INSTRUCTIONS:

PROGRAMMING MODE ENTRY (PAR KEY)

The Programming Mode is entered by pressing the PAR key. If this mode is
not accessible, then meter programming is locked by either a security code or a
hardware lock. (See Modules 2 and 3 for programming lock-out details.)

MODULE ENTRY (ARROW & PAR KEYS)

Upon entering the Programming Mode, the display alternates between Pra
and the present module (initially 0). The arrow keys (F1A and F2V) are used
to select the desired module, which is then entered by pressing the PAR key.

PARAMETER (MODULE) MENU (PAR KEY)

Each module has a separate parameter menu. These menus are shown at the
start of each module description section which follows. The PAR key is pressed
to advance to a particular parameter to be changed, without changing the
programming of preceding parameters. After completing a module, the display
will return to Pra 0. From this point, programming may continue by selecting
and entering additional modules. (See MODULE ENTRY above.)

PARAMETER SELECTION ENTRY (ARROW & PAR KEYS)

For each parameter, the display alternates between the parameter and the
present selection or value for that parameter. For parameters which have a list
of selections, the arrow keys (F1A and F2V) are used to sequence through the
list until the desired selection is displayed. Pressing the PAR key stores and
activates the displayed selection, and also advances the meter to the next
parameter.

NUMERICAL VALUE ENTRY (ARROW, RST & PAR KEYS)

For parameters which require a numerical value entry, the arrow keys can be
used to increment or decrement the display to the desired value. When an arrow
key is pressed and held, the display automatically scrolls up or scrolls down.
The longer the key is held, the faster the display scrolls.

The RST key can be used in combination with the arrow keys to enter large
numerical values. When the RST key is pressed along with an arrow key, the
display scrolls by 1000’s. Pressing the PAR key stores and activates the
displayed value, and also advances the meter to the next parameter.

PROGRAMMING MODE EXIT (DSP KEY or PAR KEY at Pra f10)

The Programming Mode is exited by pressing the DSP key (from anywhere
in the Programming Mode) or the PAR key (with Pra A0 displayed). This will
commit any stored parameter changes to memory and return the meter to the
Display Mode. If a parameter was just changed, the PAR key should be pressed
to store the change before pressing the DSP key. (If power loss occurs before
returning to the Display Mode, verify recent parameter changes.)
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6.1 MODULE 1 - SiGNAL INPUT PARAMETERS ( (- {f1P)

0P b PAX PARAMETER MENU Pro
PAR ONLY
| ABE ——CBUPL —dELPE —r ound —F fLbr — bAMd|— PEG—SEYLE— (P x[—d5P x
Input Input Display Display Filter Filter Scaling Scaling Input x Display x
Range Couple Decimal Point Rounding Setting Band Points Style Value Value
i PAXT PARAMETER MENU Pra
PAR

\ LYPE HS[HLE HdEEPt Hraund st& H Flilkr H bR

Ire H PLS H:np desp X

Input
Type

Temperature
Scale

Display
Decimal Point

Display
Rounding

Filter
Setting

Display
Offset

I
Ice Point Scaling Input x Display x |

Slope Points Value Value \
Custom Scaling Only

|
Filter |
Band |

Refer to the appropriate Input Range for the selected meter. Use

PAXS INPUT RANGE

only one Input Range, then proceed to Display Decimal Point.
Y P d P Py rRNBE| S SELECTION [ BANCE
002y 24mv
% ﬂ'Eu +240 mV

PAXD INPUT RANGE

Select the input range that corresponds to the external signal. This selection
should be high enough to avoid input signal overload but low enough for the

r H n S E % SELECTION REEQESTEION SELEGTION REEQESTEION ‘(Iijls;l;ei ;13;1: nzzﬁg}lllhltlon. This selection and the position of the Input Range
N 200uR  £200.00 pA 2u 20000V
DO02R  +2.0000 mA 20u  £20.000V PAXT INPUT TYPE
BO2R  £20.000 mA 300y +300.00 V
O2R  £200.00 mA {00a 100.00 ohm EYPE % SELECTION TYPE SELECTION TYPE
2R +2.0000 A {000a 1000.0 ohm Ec-k TTC kc-c cTC
B2u  +200.00 mv {0VFa 10000 ohm % kc-E ETC PL3BS RTD platinum 385
Select the input range that corresponds to the external signal. This selection tc-J JTC PE392 RTD platinum 392
should be high enough to avoid input signal overload but low enough for the ke-¥ KTC 1.672 RTD nickel 672
desired input resolution. This selection and the position of the Input Range kc-r RTC [uY27 RTD copper 10 Q
Jumper must match. ke-§ sTC [5-kc Custom TC
tc-bh BTC [S-rH Custom RTD High
tc-n NTC [8-rL Custom RTD Low

PAXP INPUT RANGE

Select the input type that corresponds to the input sensor. For RTD types,

RANGE check the RTD Input Jumper for matching selection. For custom types, the
SELECTION
r RRBE % RESOLUTION Temperature Scale parameter is not available, the Display Decimal Point is
Q{) H ﬂ E H H-PEE R 21()60880“\1//_\ expanded, and Custom Sensor Scaling must be completed.
u .

Select the input range that corresponds to the external signal.

PAXH INPUT RANGE

PAXT TEMPERATURE SCALE

SLALE| %
o oF

of or

RANGE RANGE
r H n E E % SELECTION pesoLuTION SELECTION  pesoLuTION ) ) )
02u  200.00 mV 0O02R  2.0000 mA Select the temperature scale. This selection applies for Input, MAX, MIN,
Q{) 2 2.0000 V ﬂ 2R 20.000 mA and TOT displays. This does not change the user installed Custom Units
Egu 2-0 000 v ﬂ 2R 5 06 00 mA Overlay display. If changed, those parameters that relate to the temperature
u B B . . . .
scale should be checked. This selection is not available for custom sensor types.
3004 3000V SR 5.000 A
200uR 200.00 yA

Select the input range that corresponds to the external signal. This selection
should be high enough to avoid input signal overload but low enough for the
desired input resolution. This selection and the position of the Input Range
Jumper must match.

PAXH INPUT COUPLE

[OUPL %
e

The input signal can be either AC coupled (rejecting the DC components of
the signal) or DC coupled (measures both the AC and DC components of the
signal). The coupling jumper and the setting of this parameter must match.

AL or df
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DISPLAY DECIMAL POINT

A

[~
M
ra
a
W

HH ) i [HH T HH
- _J/
'S
For the PAXT, these are only
available with Custom Scaling.

i

Select the decimal point location for the Input, MAX and MIN displays. (The
TOT display decimal point is a separate parameter.) This selection also affects
round, d5P { and d5P2 parameters and setpoint values.

www.redlion.net

sales@steveneng.com - www.stevenengineering.com



DISPLAY ROUNDING*

ound| <) { 2 5

\lﬂ 2i S8 ID&

Y
These bottom selections are not
available for the PAXT.

Rounding selections other than one, cause the Input Display to ‘round’ to the
nearest rounding increment selected (ie. rounding of ‘5’ causes 122 to round to
120 and 123 to round to 125). Rounding starts at the least significant digit of
the Input Display. Remaining parameter entries (scaling point values, setpoint
values, etc.) are not automatically adjusted to this display rounding selection.

.

PAXT: TEMPERATURE DISPLAY OFFSET*

BFFSE[%
S0

The temperature display can be corrected with an offset value. This can be
used to compensate for probe errors, errors due to variances in probe placement
or adjusting the readout to a reference thermometer. This value is automatically
updated after a Zero Display to show how far the display is offset. A value of
zero will remove the affects of offset.

- 19999 to 999399

FILTER SETTING*

Filkr]®
S W

The input filter setting is a time constant expressed in tenths of a second. The
filter settles to 99% of the final display value within approximately 3 time
constants. This is an Adaptive Digital Filter which is designed to steady the
Input Display reading. A value of ‘0’ disables filtering.

00 to 2580 seconds

FILTER BAND*
00 to 2580 display units

| bRA4/%
Sl W

The digital filter will adapt to variations in the input signal. When the
variation exceeds the input filter band value, the digital filter disengages. When
the variation becomes less than the band value, the filter engages again. This
allows for a stable readout, but permits the display to settle rapidly after a large
process change. The value of the band is in display units. A band setting of ‘0’
keeps the digital filter permanently engaged.

For the PAXT, the following parameters only apply to Custom
Sensor Scaling.

PAXT: ICE POINT SLOPE

[ IEE%
“[ ang

This parameter sets the slope value for ice point compensation for the
Custom TC range (£5-tc) only. The fixed thermocouple ranges are
automatically compensated by the meter and do not require this setting. To
calculate this slope, use uV data obtained from thermocouple manufacturers’
tables for two points between 0°C and 50°C. Place this corresponding pV and
°C information into the equation:

slope = (uV5 - pV/(°C, - °Cy).

Due to the nonlinear output of thermocouples, the compensation may show
a small offset error at room temperatures. This can be compensated by the offset
parameter. A value of 0 disables internal compensation when the thermocouple
is externally compensated.

0to 65000 uV/°C

* Factory Setting can be used without affecting basic start-up.

SCALING POINTS*
2to {b

| PES[®
L ¢

Linear - Scaling Points (2)

For linear processes, only 2 scaling points are necessary. It is recommended
that the 2 scaling points be at opposite ends of the input signal being applied.
The points do not have to be the signal limits. Display scaling will be linear
between and continue past the entered points up to the limits of the Input Signal
Jumper position. Each scaling point has a coordinate-pair of Input Value ( {1P)
and an associated desired Display Value (d5P).

Nonlinear - Scaling Points (Greater than 2)

For non-linear processes, up to 16 scaling points may be used to provide a
piece-wise linear approximation. (The greater the number of scaling points
used, the greater the conformity accuracy.) The Input Display will be linear
between scaling points that are sequential in program order. Each scaling point
has a coordinate-pair of Input Value ( {P) and an associated desired Display
Value (d5P). Data from tables or equations, or empirical data could be used to
derive the required number of segments and data values for the coordinate pairs.
In the SFPAX software, several linearization equations are available.

SCALING STYLE

This parameter does not apply for the PAXT. Scaling values for the
PAXT must be keyed-in.

SEYLEISY  wry
o[ pEy "

If Input Values and corresponding Display Values are known, the Key-in
(YEY) scaling style can be used. This allows scaling without the presence or
changing of the input signal. If Input Values have to be derived from the actual
input signal source or simulator, the Apply (RPLY) scaling style must be used.
After using the Apply (RPLY) scaling style, this parameter will default back to
FEY but the scaling values will be shown from the previous applied method.

key-in data
apply signal

INPUT VALUE FOR SCALING POINT 1

P %
%[ 0og

For Key-in (VEY), enter the known first Input Value by using the arrow keys.
The Input Range selection sets up the decimal location for the Input Value. With
0.02A Input Range, 4mA would be entered as 4.000. For Apply (RPLY), apply
the input signal to the meter, adjust the signal source externally until the desired
Input Value appears. In either method, press the PAR key to enter the value
being displayed.

Note: RPLY style - Pressing the RST key will advance the display to the next
scaling display point without storing the input value.

- 19999 to 99999

DISPLAY VALUE FOR SCALING POINT 1

5P %
“| o

Enter the first coordinating Display Value by using the arrow keys. This is
the same for YEY and RPLY scaling styles. The decimal point follows the dELPE
selection.

- 19993 to 99933

INPUT VALUE FOR SCALING POINT 2

%
% [10000

For Key-in (MEY), enter the known second Input Value by using the arrow
keys. For Apply (RPLY), adjust the signal source externally until the next
desired Input Value appears. (Follow the same procedure if using more than 2
scaling points.)

- 19999 to 99999
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DISPLAY VALUE FOR SCALING POINT 2

d5P 2|5
SRTHHHH

Enter the second coordinating Display Value by using the arrow keys. This
is the same for YEY and RPLY scaling styles. (Follow the same procedure if
using more than 2 scaling points.)

- 19999 to 99993

General Notes on Scaling

1. Input Values for scaling points should be confined to the limits of the Input
Range Jumper position.

2. The same Input Value should not correspond to more than one Display Value.
(Example: 20 mA can not equal 0 and 10.)
This is referred to as read out jumps (vertical scaled segments).

3. The same Display Value can correspond to more than one Input Value.
(Example: 0 mA and 20 mA can equal 10.)
This is referred to as readout dead zones (horizontal scaled segments).

4. The maximum scaled Display Value spread between range maximum and
minimum is limited to 65,535. For example using +20 mA range the
maximum +20 mA can be scaled to is 32,767 with 0 mA being 0 and Display
Rounding of 1. (Decimal points are ignored.) The other half of 65,535 is for
the lower half of the range 0 to -20 mA even if it is not used. With Display
Rounding of 2, +20 mA can be scaled for 65,535 (32,767 x 2) but with even
Input Display values shown.

5. For input levels beyond the first programmed Input Value, the meter extends
the Display Value by calculating the slope from the first two coordinate pairs
(AP L/ dSP{ & P2/ d5P2). If AP { =4 mA and d5P { = 0, then 0 mA
would be some negative Display Value. This could be prevented by making

MP{=0mA/dSP{=0, NP2 =4 mA/d5P2 =0, with #1P3 =20 mA/
d5P3 = the desired high Display Value. The calculations stop at the limits of
the Input Range Jumper position.

6. For input levels beyond the last programmed Input Value, the meter extends
the Display Value by calculating the slope from the last two sequential
coordinate pairs. If three coordinate pair scaling points were entered, then the
Display Value calculation would be between P2 / d5P2 & iP3/ dSP3.
The calculations stop at the limits of the Input Range Jumper position.

6.2 MODULE 2 - User INPUT AND FRONT PANEL FUNCTION KEY
PARAMETERS (2-FAL)

[x]
PAR l

PARAMETER MENU

2-Fil
- !

S Usr -2 Uhr-3 Fi

=

FZ rSE Sc-Fi

{
I— USER INPUTS | |

Pro
Sc-F2 —I
|

FUNCTION KEYS

The three user inputs are individually programmable to perform specific
meter control functions. While in the Display Mode or Program Mode, the
function is executed the instant the user input transitions to the active state.

The front panel function keys are also individually programmable to perform
specific meter control functions. While in the Display Mode, the primary
function is executed the instant the key is pressed. Holding the function key for
three seconds executes a secondary function. It is possible to program a
secondary function without a primary function.

In most cases, if more than one user input and/or function key is programmed
for the same function, the maintained (level trigger) actions will be performed
while at least one of those user inputs or function keys are activated. The
momentary (edge trigger) actions will be performed every time any of those
user inputs or function keys transition to the active state.

Note: In the following explanations, not all selections are available for both
user inputs and front panel function keys. Alternating displays are shown
with each selection. Those selections showing both displays are available for
both. If a display is not shown, it is not available for that selection. USr -
will represent all three user inputs. F { will represent all five function keys.

NO FUNCTION

157 1% Fia
S| [

No function is performed if activated. This is the factory setting for all user
inputs and function keys. No function can be selected without affecting basic
start-up.

PROGRAMMING MODE LOCK-OUT
H S r- , % Programming Mode is locked-out, as long as activated

(maintained action). A security code can be configured to
% P L ﬂ E allow programming access during lock-out.

ZERO (TARE) DISPLAY

5r - 1 Fi
o[ EL) it

The Zero (Tare) Display provides a way to zero the Input Display value at
various input levels, causing future Display readings to be offset. This function
is useful in weighing applications where the container or material on the scale
should not be included in the next measurement value. When activated
(momentary action), rESEEL flashes and the Display is set to zero. At the same
time, the Display value (that was on the display before the Zero Display) is
subtracted from the Display Offset Value and is automatically stored as the new
Display Offset Value (BFFSE). If another Zero (tare) Display is performed, the
display will again change to zero and the Display reading will shift accordingly.

RELATIVE/ABSOLUTE DISPLAY

WS- % __Fis
©ld-rEL ©ld-rEL

This function will switch the Input Display between Relative and Absolute.
The Relative is a net value that includes the Display Offset Value. The Input
Display will normally show the Relative unless switched by this function.
Regardless of the display selected, all meter functions continue to operate based
on relative values. The Absolute is a gross value (based on Module 1 DSP and
INP entries) without the Display Offset Value. The Absolute display is selected
as long as the user input is activated (maintained action) or at the transition of
the function key (momentary action). When the user input is released, or the
function key is pressed again, the input display switches back to Relative
display. RbS (absolute) or rEL (relative) is momentarily displayed at transition
to indicate which display is active.
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HOLD DISPLAY

The shown display is held but all other meter functions
continue as long as activated (maintained action).

USr - %
G Id-Hid
HOLD ALL FUNCTIONS
,- , % The meter disables processing the input, holds all display

A-Hid

contents, and locks the state of all outputs as long as activated
Q:) - (maintained action). The serial port continues data transfer.

SYNCHRONIZE METER READING
u S ;- ’ % The meter suspends all functions as long as activated
(maintained action). When the user input is released, the
Q> S 9 H [ meter synchronizes the restart of the A/D with other

processes or timing events.

STORE BATCH READING IN TOTALIZER

Usr- % Fis
S bAE L bRE

The Input Display value is one time added (batched) to the Totalizer at
transition to activate (momentary action). The Totalizer retains a running sum of
each batch operation until the Totalizer is reset. When this function is selected,
the normal operation of the Totalizer is overridden.

SELECT TOTALIZER DISPLAY
HS ,- ’ % The Totalizer display is selected as long as activated
(maintained action). When the user input is released, the
% d -k gk | Input Display is returned. The DSP key overrides the active

user input. The Totalizer continues to function including
associated outputs independent of being displayed.

RESET TOTALIZER

Usr- % L _Fis
Slrkak | Slr-tat]

When activated (momentary action), r ESEE flashes and the Totalizer resets to
zero. The Totalizer then continues to operate as it is configured. This selection
functions independent of the selected display.

RESET AND ENABLE TOTALIZER

- ’ % When activated (momentary action), rESEE flashes and
the Totalizer resets to zero. The Totalizer continues to

k Dk E operate while active (maintained action). When the user
input is released, the Totalizer stops and holds its value. This
selection functions independent of the selected display.

fﬂ:
w
‘

-

ENABLE TOTALIZER

The Totalizer continues to operate as long as activated
(maintained action). When the user input is released, the
Totalizer stops and holds its value. This selection functions
independent of the selected display.

SELECT MAXIMUM DISPLAY

The Maximum display is selected as long as activated
(maintained action). When the user input is released, the

% Input Display returns. The DSP key overrides the active
user input. The Maximum continues to function independent

of being displayed.

RESET MAXIMUM
When activated (momentary action), r ESEE flashes and %
the Maximum resets to the present Input Display value. The
Maximum function then continues from that value. This %

selection functions independent of the selected display.

RESET, SELECT, ENABLE MAXIMUM DISPLAY
% When activated (momentary action), the Maximum value
r is set to the present Input Display value. Maximum continues
% from that value while active (maintained action). When the
user input is released, Maximum detection stops and holds its
value. This selection functions independent of the selected display. The DSP key
overrides the active user input display but not the Maximum function.

SELECT MINIMUM DISPLAY

The Minimum display is selected as long as activated
(maintained action). When the user input is released, the
Input Display is returned. The DSP key overrides the active
user input. The Minimum continues to function independent
of being displayed.

USr - {5
d-Lo

5

RESET MINIMUM

When activated (momentary action), rESEE flashes and %
the Minimum reading is set to the present Input Display
value. The Minimum function then continues from that value. % r- L 0
This selection functions independent of the selected display.

RESET, SELECT, ENABLE MINIMUM DISPLAY
% When activated (momentary action), the Minimum value
r is set to the present Input Display value. Minimum continues
Q:) from that value while active (maintained action). When the
user input is released, Minimum detection stops and holds
its value. This selection functions independent of the selected display. The DSP
key overrides the active user input display but not the Minimum function.

RESET MAXIMUM AND MINIMUM

157 1% Fia
& -] &AL

When activated (momentary action), rESEE flashes and the Maximum and
Minimum readings are set to the present Input Display value. The Maximum and
Minimum function then continues from that value. This selection functions
independent of the selected display.

CHANGE DISPLAY INTENSITY LEVEL

U5 1% Fis
Gid-LEY Gid-LEY

When activated (momentary action), the display intensity changes to the next
intensity level (of 4). The four levels correspond to Display Intensity Level
(d-LEu) settings of 0, 3, 8, and 15. The intensity level, when changed via the
User Input/ Function Key, is not retained at power-down, unless Quick
Programming or Full Programming mode is entered and exited. The meter will
power-up at the last saved intensity level.
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SETPOINT SELECTIONS

The following selections are accessible only with the Setpoint plug-in card
installed. Refer to Module 6 for an explanation of their operation.

L {5t - Select main or alternate setpoints
r- { - Reset Setpoint 1 (Alarm 1)

Setpoint r-2 - Reset Setpoint 2 (Alarm 2)
Card r-3 - Reset Setpoint 3 (Alarm 3)
r-4 - Reset Setpoint 4 (Alarm 4)

Only r-34 - Reset Setpoint 3 & 4 (Alarm 3 & 4)

r-234 - Reset Setpoint 2, 3 & 4 (Alarm 2, 3 & 4)
r-ALL - Reset Setpoint All (Alarm All)

PRINT REQUEST

15 1% Al
% [Pr ok & [Pr nk

The meter issues a block print through the serial port when activated. The
data transmitted during a print request is programmed in Module 7. If the user
input is still active after the transmission is complete (about 100 msec), an
additional transmission occurs. As long as the user input is held active,
continuous transmissions occur.

6.3 MODULE 3 - DispLAY AND PROGRAM LOCK-0OUT
PARAMETERS (3-L01)

-Lar PARAMETER MENU Pro
PAR | —]
Hi Lo R3S SP- 1 SP-2 SP-3 SP-4 LodE
Max Display ~ Min Display  Total Display  Setpoint 1 Setpoint 2 Setpoint 3 Setpoint 4 Security
Lock-out Lock-out Lock-out Access Access Access Access Code

Module 3 is the programming for Display lock-out and “Full” and “Quick”
Program lock-out.

When in the Display Mode, the available displays can be read consecutively
by repeatedly pressing the DSP key. An annunciator indicates the display being
shown. These displays can be locked from being visible. It is recommended that
the display be set to L 8L when the corresponding function is not used.

SELECTION |DESCRIPTION
rEd Visible in Display Mode
Lor Not visible in Display Mode

“Full” Programming Mode permits all parameters to be viewed and
modified. This Programming Mode can be locked with a security code and/or
user input. When locked and the PAR key is pressed, the meter enters a Quick
Programming Mode. In this mode, the setpoint values can still be read and/or
changed per the selections below. The Display Intensity Level (d-LEL)
parameter also appears whenever Quick Programming Mode is enabled and the
security code is greater than zero.

SELECTION |DESCRIPTION

rEd Visible but not changeable in Quick Programming Mode

Ent Visible and changeable in Quick Programming Mode

Lor Not visible in Quick Programming Mode

* Factory Setting can be used without affecting basic start-up.

PROGRAMMING MODE ACCESS

MAXIMUM DISPLAY LOCK-OUT*
MINIMUM DISPLAY LOCK-OUT*
TOTALIZER DISPLAY LOCK-OUT*

RN L _LOs | EOHS
“loiof % oD Sl Lor

These displays can be programmed for LOL or rEd. When programmed for
LOL, the display will not be shown when the DSP key is pressed regardless of
Program Lock-out status. It is suggested to lock-out the display if it is not needed.
The associated function will continue to operate even if its display is locked-out.

SP-1 SP-2 SP-3 SP-4 SETPOINT ACCESS*
[SP- 1% [5P-2|% [ 5P-3% [ 5P-4%
o[ L0 ©f thf] & LOf & Lof|

The setpoint displays can be programmed for LOL, rEd or EAL (See the
following table). Accessible only with the Setpoint plug-in card installed.

PROGRAM MODE SECURITY CODE*

- [adE|S Oto 250
S g

By entering any non-zero value, the prompt LadE I will appear when trying
to access the Program Mode. Access will only be allowed after entering a
matching security code or universal code of 222. With this lock-out, a user input
would not have to be configured for Program Lock-out. However, this lock-out
is overridden by an inactive user input configured for Program Lock-out.

S RITY | coam et | USER INEUT W e “FULL” PROGRAMMING MODE ACCESS
0 not PLOL R “Full” Programming Immediate access.
>0 not PLOL _ Quick Programming w/Display Intensity After Quick Programming with correct code # at LOdE prompt,
>0 pPLOC Active Quick Programming w/Display Intensity After Quick Programming with correct code # at LOdE prompt,
>0 PLOLC Not Active “Full” Programming Immediate access.
0 PLOLC Active Quick Programming No access
0 pLOC Not Active “Full” Programming Immediate access.

Throughout this document, Programming Mode (without Quick in front) always refers to “Full” Programming (all meter parameters are accessible).
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6.4 MODULE 4 - SECONDARY FUNCTION PARAMETERS (¥-SEL)

PARAMETER MENU

M-SEL PAXS PAXS NOT paxT | Fra
PAR l ONLY ONLY PAXT ONLY 1
Hi-k Lo-t d5P-k AE-t AEt-h b-L it OFFSE L
Max. Capture Min. Capture Display Update Auto-Zero Auto-Zero Units Label Display Offset Ice Point
Delay Time Delay Time Time Tracking Delay Tracking Band BackLight Value Compensation
Time

MAX CAPTURE DELAY TIME*
%
e

When the Input Display is above the present MAX value for the entered
delay time, the meter will capture that display value as the new MAX reading.
A delay time helps to avoid false captures of sudden short spikes.

0.0 to 32750 sec.

MIN CAPTURE DELAY TIME*

[ LE-E%
| o0

When the Input Display is below the present MIN value for the entered delay
time, the meter will capture that display value as the new MIN reading. A delay
time helps to avoid false captures of sudden short spikes.

0.0 to 3275.0 sec.

DISPLAY UPDATE RATE*
dSP -
S

This parameter determines the rate of display update. When set to 20
updates/second, the internal re-zero compensation is disabled, allowing for the
fastest possible output response.

S I 20 updates/sec.

PAXS: AUTO-ZERO TRACKING

| RE-E[%
L 0

PAXS: AUTO-ZERO BAND

| RE-B%
% a2

The meter can be programmed to automatically compensate for zero drift.
Drift may be caused by changes in the transducers or electronics, or
accumulation of material on weight systems.

Auto-zero tracking operates when the readout remains within the tracking
band for a period of time equal to the tracking delay time. When these
conditions are met, the meter re-zeroes the readout. After the re-zero operation,
the meter resets and continues to auto-zero track.

The auto-zero tracking band should be set large enough to track normal zero
drift, but small enough to not interfere with small process inputs.

For filling operations, the fill rate must exceed the auto-zero tracking rate.
This avoids false tracking at the start of the filling operation.

Fill Rate > tracking band

tracking time
Auto-zero tracking is disabled by setting the auto-zero tracking parameter = 0.

0 to 258 sec.

{ to 4035

1-717-767-6511

UNITS LABEL BACKLIGHT*

b-L 1%
% an OFF

The Units Label Kit Accessory contains a sheet of custom unit overlays
which can be installed in to the meter’s bezel display assembly. The backlight
for these custom units is activated by this parameter.

DISPLAY OFFSET VALUE*
This parameter does not apply for the PAXT.

BFFSE %
%[ 0og

Unless a Zero Display was performed or an offset from Module 1 scaling is
desired, this parameter can be skipped. The Display Offset Value is the
difference from the Absolute (gross) Display value to the Relative (net) Display
value for the same input level. The meter will automatically update this Display
Offset Value after each Zero Display. The Display Offset Value can be directly
keyed-in to intentionally add or remove display offset. See Relative / Absolute
Display and Zero Display explanations in Module 2.

- 19993 to0 (9933

PAXT: ICE POINT COMPENSATION*

-ﬁ% m o

This parameter turns the internal ice point compensation on or off. Normally,
the ice point compensation is on. If using external compensation, set this
parameter to off. In this case, use copper leads from the external compensation
point to the meter. If using Custom TC range, the ice point compensation can
be adjusted by a value in Module 1 when this is yes.

* Factory Setting can be used without affecting basic start-up.
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6.5 MODULE 5 - ToTtALIZER (INTEGRATOR) PARAMETERS (5-t0t)

3-kdk PARAMETER MENU Pro

PAR l

dECPE EBASE LFAL Locut P-upP

Totalizer Totalizer Totalizer Totalizer Low Totalizer Power
Decimal Point Time Base Scale Factor Cut Value Up Reset

The totalizer accumulates (integrates) the Input Display value using one of TOTALIZER HIGH ORDER DISPLAY

two modes. The first is using a time base. This can be used to compute a time- When the total exceeds 5 digits, the front panel annunciator TOT flashes. In
temperature product. The second is through a user input or function key this case, the meter continues to totalize up to a 9 digit value. The high order 4
programmed for Batch (one time add on demand). This can be used to provide digits and the low order 5 digits of the total are displayed alternately. The letter
a readout of temperature integration, useful in curing and sterilization “h” denotes the high order display. When the total exceeds a 9 digit value, the
applications. If the Totalizer is not needed, its display can be locked-out and this Totalizer will show “E . . .” and will stop.

module can be skipped during programming.
TOTALIZER BATCHING

TOTALIZER DECIMAL POINT* The Totalizer Time Base and scale factor are overridden when a user input or
function key is programmed for store batch (bAE). In this mode, when the user

d E L' F k % input or function key is activated, the Input Display reading is one time added

an [ ooon [ HHH to the Totalizer (batch). The Totalizer retains a running sum of each batch

H
Q{) operation until the Totalizer is reset. This is useful in weighing operations, when

For most applications, this matches the Input Display Decimal Point the value to be added is not based on time but after a filling event.

dELPL). If a different location is desired, refer to Totalizer Scale Factor.
( ). If a different location is desired, refer to Totalizer Scale Factor. TOTALIZER USING TIME BASE

Totalizer accumulates as defined by:

TOTALIZER TIME BASE Input Display x Totalizer Scale Factor

Totalizer Time Base
EbRSE % SEL -seconds (+ 1) haur -hours (+ 3600)
- mi = R = Where:
% -{ - minutes ( 60) dR days ( 86400) Input Display - the present input reading

This is the time base used in Totalizer accumulations. If the Totalizer is being Total%zer S(_:ale Factor - 0.001 to 65.000
accumulated through a user input programmed for Batch, then this parameter Totalizer Time Base - (the division factor of kbASE)
does not apply.

Example: The input reading is at a constant rate of 10.0 gallons per minute. The
Totalizer is used to determine how many gallons in tenths has flowed.

TOTALIZER SCALE FACTOR* Because the Input Display and Totalizer are both in tenths of gallons, the
Totalizer Scale Factor is 1. With gallons per minute, the Totalizer Time Base

CLFRL Cﬁ is minutes (60). By placing these values in the equation, the Totalizer will
Q{) 000 {to BS.000 accumulate every second as follows:

For most applications, the Totalizer reflects the same decimal point location 10.0 % 1000 = 0.1667 gallon accumulates each second
. . . . . 60
and engineering units as the Input Display. In these cases, the Totalizer Scale Thi lts in:
Factor is 1.000. The Totalizer Scale Factor can be used to scale the Totalizer to 1§ resulls mn-: .
. . . . 10.0 gallons accumulates each minute
a different value than the Input Display. Common possibilities are: 600.0 gall Jat hh
1. Changing decimal point location (example tenths to whole) -+ gatlons accumuiates each hour
2. Average over a controlled time frame.
Details on calculating the scale factor are shown later.
If the Totalizer is being accumulated through a user input programmed for
Batch, then this parameter does not apply.

TOTALIZER SCALE FACTOR CALCULATION EXAMPLES

1. When changing the Totalizer Decimal Point (dELPE) location from the
Input Display Decimal Point (dELPE), the required Totalizer Scale Factor is
multiplied by a power of ten.

Example:

Input (dELPE)=0 Input (dELPE)=0.0 Input (dELPL)=0.00

TOTALIZER LOW CUT VALUE*
Totalizer [ Scale Totalizer | Scale Totalizer | Scale

Locuk|S - 19999 t0 99999 dELPE | Factor dELPE | Factor dELPE | Factor

0.0 10 0.00 10 0.000 10
% -‘9299 0 1 0.0 1 0.00 1

A low cut value disables Totalizer when the Input Display value falls below x10 0.1 0 0.1 0.0 0.1
the value programmed. x100 | 0.01 x10 | 0.01 0 0.01
x1000 | 0.001 x100 | 0.001 x10 0.001
TOTALIZER POWER UP RESET* (x = Totalizer display is round by tens or hundreds)
2. To obtain an average reading within a controlled time frame, the selected
% Totalizer Time Base is divided by the given time period expressed in the same
10 Do not reset buffer timing units.
Q{) rSt  Reset buffer Example: Average temperature per hour in a 4 hour period, the scale factor

would be 0.250. To achieve a controlled time frame, connect an external timer
to a user input programmed for rtok2. The timer will control the start (reset)
parameter to reset. and the stopping (hold) of the totalizer.

* Factory Setting can be used without affecting basic start-up.

The Totalizer can be reset to zero on each meter power-up by setting this
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6.6 MODULE 6 - SETPOINT (ALARM) PARAMETERS (£-5Pt) V

e

PARAMETER MENU

paxt | 7o)

L

PAR ONLY
| SPSELI— ACE-nt— P -nt— HYS-at— EDf-n— EOF -a— aub -a— r 5k -a— Skb-a— L ik -n—{ brn-a—
Setpoint Setpoint Setpoint Setpoint On Time Off Time Output Reset Standby Setpoint Burn-out
Select Action Value Hysteresis Delay Delay Logic Action Operation Annunciators Action
V - A setpoint card must be installed in order to access this module. SETPOINT ACTION
Depending on the card installed, there will be two or four setpoint outputs % OFF ARb-H{ Rb-LO RU-KI Ru-LD
available. For maximum input frequency, unused Setpoints should be configured toktlo EokH !

for OFF action.
The setpoint assignment and the setpoint action determine certain setpoint
feature availability.

SETPOINT SELECT
SPSEL| 5
%

Enter the setpoint (alarm output) to be programmed. The n in the following
parameters will reflect the chosen setpoint number. After the chosen setpoint is
completely programmed, the display will return to SPSEL 0. Repeat step for
each setpoint to be programmed. The 8 chosen at SPSEL will return to PR A0.
The number of setpoints available is setpoint output card dependent.

no SpP-1

5P-3

Setpoint Alarm Figures

Q> dE-H! dE-LO  bRAd

Enter the action for the selected setpoint (alarm output). See Setpoint Alarm
Figures for a visual detail of each action.

OFF =
Rb-H{ =
Rb-LO =
RU-KHI =
RU-LO =
dE-H{ =
dE-LD =

bRAd =
tokla =
kokH!{ =

Setpoint always off, (returns to SPSEL NO)

Absolute high, with balanced hysteresis

Absolute low, with balanced hysteresis

Absolute high, with unbalanced hysteresis

Absolute low, with unbalanced hysteresis

Deviation high, with unbalanced hysteresis *
Deviation low, with unbalanced hysteresis *

Outside band, with unbalanced hysteresis *

Lower Totalizer absolute high, unbalance hysteresis**
Upper Totalizer absolute high, unbalance hysteresis**

* Deviation and band action setpoints are relative to the value of setpoint 1.
It is not possible to configure setpoint 1 as deviation or band actions. It is
possible to use setpoint 1 for an absolute action, while its value is being used
for deviation or band.

** The lower Totalizer action takLa allows setpoints to function off of the
lower 5 digits of the Totalizer. The upper Totalizer action kokH ! allows
setpoints to function off of the upper 4 digits of the Totalizer. To obtain
absolute low alarms for the Totalizer, program the tatla or kakH ! output

logic as reverse.

With reverse output logic r Eu, the below alarm states are opposite.

TTRIGGER POINTST
Absolute Low Acting (Balanced Hys) = Rb-La

SP1 + SPn /_\
} Hys
SP + Y;Hys _— ‘777 _ == SP+Hys |— \ — — — — — — — ‘ — - — ‘ — N
sP f Hys | Hys SP1 ; 1
| I
o o) A4 S
SP1-SPn | } ys
| | | | | \ T‘\/ |
ALARM __ OFF ON OFF AARM __OFF [ oy [ OFF aarm OFF [ on | OFF [ on | OFF
STATE T T STATE T ARV * +
TRIGGER POINTS TRIGGER POINTS TRIGGER POINTS
Absolute High Acting (Balanced Hys) = Rb-H { Absolute Low Acting (Unbalanced Hys) = Rl-La Band Outside Acting = bRd
SP+YHys - N — _ SP1+SPn /_\ SP1
! A N s
P - |
S Hys | ‘ SP1 + (-SPn) J
Hys
SP - %iHys SP1 ; ' —— 7\'&1747 —
I |
| |
ALARM
OFF OFF ALARM OFF ON 7 STATE  ON OFF oN
ALARM ON STATE
STATE A A

TRIGGER POINTS

Deviation High Acting (SP > 0) = dE-H {

TRIGGER POINTS
Deviation High Acting (SP < 0) = dE-H !

7777Hy5

SP1 - (-SPn)

SP1 i |
\

ON

ALARM

STATE OFF

ON

Absolute High Acting (Unbalanced Hys) = Rl-H {
This is also for Totalizer alarms: taot (o, kakH {

‘ SP1
\ Hys
) S | H
SP=lie ‘ ‘ SP1 - SPn l * bo

| | M \

ALARM Ohls ON O o o -

T ¢ e
TRIGGER POINTS

TRIGGER POINTS
Deviation Low Acting (SP > 0) = dE-La

TRIGGER POINTS ﬁ

Deviation Low Acting (SP < 0)= dE-La

1-717-767-6511
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SETPOINT VALUE

| 5P-nl%
“| 080

Enter desired setpoint alarm value. These setpoint values can also be entered
in the Display Mode during Program Lock-out when the setpoint is programmed
as Ent in Parameter Module 3. When a setpoint is programmed as deviation or
band acting, the associated output tracks 5P { as it is changed. The value entered
is the offset, or difference from 5P {.

- 19399 to 935939

HYSTERESIS VALUE

HY5 - %
S 082

Enter desired hysteresis value. See Setpoint Alarm Figures for visual
explanation of how setpoint alarm actions (balance and unbalance) are affected
by the hysteresis. When the setpoint is a control output, usually balance
hysteresis is used. For alarm applications, usually unbalanced hysteresis is
used. For unbalanced hysteresis modes, the hysteresis functions on the low side
for high acting setpoints and functions on the high side for low acting setpoints.

{ to 65000

Note: Hysteresis eliminates output chatter at the switch point, while time delay
can be used to prevent false triggering during process transient events.

ON TIME DELAY

DR
[ og

Enter the time value in seconds that the alarm is delayed from turning on after
the trigger point is reached. A value of 0.0 allows the meter to update the alarm
status per the response time listed in the Specifications. When the output logic
is rEu, this becomes off time delay. Any time accumulated at power-off resets
during power-up.

00 to 327590 sec.

OFF TIME DELAY

EOF-nl
N

00 to 32750 sec.

Enter the time value in seconds that the alarm is delayed from turning off after
the trigger point is reached. A value of 0.0 allows the meter to update the alarm
status per the response time listed in the Specifications. When the output logic
is rEu, this becomes on time delay. Any time accumulated at power-off resets
during power-up.

OUTPUT LOGIC

nar rEu

Enter the output logic of the alarm output. The nar logic leaves the output
operation as normal. The rEu logic reverses the output logic. In r Eu, the alarm
states in the Setpoint Alarm Figures are reversed.

RESET ACTION

Auta LAEL LALL?

%[ Autol

Enter the reset action of the alarm output.

Ruta = Automatic action; This action allows the alarm output to automatically
reset off at the trigger points per the Setpoint Action shown in Setpoint Alarm
Figures. The “on” alarm may be manually reset (off) immediately by a front
panel function key or user input.The alarm remains reset off until the trigger
point is crossed again.

LREL { = Latch with immediate reset action; This action latches the alarm
output on at the trigger point per the Setpoint Action shown in Setpoint Alarm
Figures. Latch means that the alarm output can only be turned off by front
panel function key or user input manual reset, serial reset command or meter
power cycle. When the user input or function key is activated (momentary or

maintained), the corresponding “on” alarm output is reset immediately and
remains off until the trigger point is crossed again. (Previously latched alarms
will be off if power up Display Value is lower than setpoint value.)

LAELZ = Latch with delay reset action; This action latches the alarm output
on at the trigger point per the Setpoint Action shown in Setpoint Alarm
Figures. Latch means that the alarm output can only be turned off by front
panel function key or user input manual reset, serial reset command or meter
power cycle. When the user input or function key is activated (momentary or
maintained), the meter delays the event until the corresponding “on” alarm
output crosses the trigger off point. (Previously latched alarms are off if
power up Display Value is lower than setpoint value. During a power cycle,
the meter erases a previous Latch 2 reset if it is not activated at power up.)

STANDBY OPERATION

na YES

When YES, the alarm is disabled (after a power up) until the trigger point is
crossed. Once the alarm is on, the alarm operates normally per the Setpoint
Action and Reset Mode.

SETPOINT ANNUNCIATORS

CEAS
% _nar|

The OFF mode disables display setpoint annunciators. The nar mode
displays the corresponding setpoint annunciators of “on” alarm outputs. The
rEu mode displays the corresponding setpoint annunciators of “off” alarms
outputs. The FLASH mode flashes the corresponding setpoint annunciators of

on” alarm outputs.

FLRSH

nar fEu

PROBE BURN-OUT ACTION (PAXT ONLY)

bran %
S[_ofF]

Enter the probe burn-out action. In the event of a temperature probe failure,
the alarm output can be programmed to go on or off.

on OFF

MANUAL
RESET
o | ,
. j Hys
SP - Hys — — — — —— —
I | N
OFF[ oN | OFF: ON|_| OFF (f,tq)
' I
ALARM J OFF OFF OFF (ALl
STATE ON ONL (LAECT)
1
OFF ON OFF ON OFF (LH'I:L'EI)
Setpoint Alarm Reset Actions

Alternate Setpoints

An Alternate list of setpoint values can be stored and recalled as needed. The
Alternate list allows an additional set of setpoint values. (The setpoint numbers
nor rear terminal numbers will change in the Alternate list.) The Alternate list
can only be activated through a function key or user input programmed for L {5t
in Module 2. When the Alternate list is selected, the Main list is stored and
becomes inactive. When changing between Main and Alternate, the alarm state
of Auto Reset Action alarms will always follow their new value. Latched “on”
alarms will always stay latched during the transition and can only be reset with
a user input or function key. Only during the function key or user input
transition does the display indicate which list is being used.
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6.7 MODULE 7 - SERIAL COMMUNICATIONS PARAMETERS (1-5-L) V

PARAMETER MENU

PAXS  PAXS Pra
ONLY  ONLY

\bnw}—{ deHH PH.-H HddrH HMH .’JP&HBrnSSHkHrE H .’HPH m}—{ .’LEH 5PN

Baud Data Parity Meter Abbreviated Print Gross Tare Print Input Print Total Print Max  Print Setpoint
Rate Bit Bit Address Printing Options Value Value & Min Values Values
V - A communication card must be installed in order to access this
module. METER ADDRESS
Addr
% o 99

BAUD RATE

[ bRU| % o (200 vBOD
% 9500 LYHH 2480 980D

Set the baud rate to match that of other serial communications equipment.
Normally, the baud rate is set to the highest value that all of the serial
communications equipment is capable of transmitting.

{32080

DATA BIT

dRER] L,
oL 1

Select either 7 or 8 bit data word lengths. Set the word length to match that
of other serial communication equipment. Since the meter receives and
transmits 7-bit ASCII encoded data, 7 bit word length is sufficient to request
and receive data from the meter.

PARITY BIT

% bdd EUER na
v

Set the parity bit to match that of the other serial communications equipment
used. The meter ignores the parity when receiving data, and sets the parity bit
for outgoing data. If no parity is selected with 7-bit word length the meter
transmits and receives data with 2 stop bits. (For example: 10 bit frame with
mark parity)

S

Enter the serial node address. With a single unit on a bus, an address is not
needed and a value of zero can be used (RS232 applications). Otherwise, with
multiple bussed units, a unique address number must be assigned to each meter.
The node address applies specifically to RS485 applications.

ABBREVIATED PRINTING

Abrul K

“ [ YES

Select abbreviated transmissions (numeric only) or full field transmission.
When the data from the meter is sent directly to a terminal for display, the extra
characters that are sent identify the nature of the meter parameter displayed. In
this case, select 8. When the data from the meter goes to a computer, it may be
desirable to suppress the node address and mnemonic when transmitting. In this
case, set this parameter to YES.

YES na

PRINT OPTIONS

OPE| %
“ [ A |

YES - Enters the sub-menu to select those meter parameters to appear in the
block print. For each parameter in the sub-menu select €5 for the parameter to
appear with the block print, and fill to disable the parameter.

*Setpoints 1-4 are setpoint plug-in card dependent.

Gross Value (PAXS Only) br055  YES ng
Tare Value (PAXS Only)  ERFE YES no

YES no

Input Value np YES ng

Max and Min Values hiLld YES no

Total Value 1313 YES ng

Setpoint values* SPNt YES ng
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Sending Commands and Data

When sending commands to the meter, a string containing at least one
command character must be constructed. A command string consists of a
command character, a value identifier, numerical data (if writing data to the
meter) followed by a the command terminator character * or $.

Command Chart

Command |Description Notes

Address a specific meter. Must be followed by

N gode_ Address one or two digit node address. Not required
pecifier ~
when node address = 0.
. Read a register from the meter. Must be

T Transmit Value (read) followed by register ID character.
Write to register of the meter. Must be

\Y Value change (write) |followed by register ID character and numeric
data.

R Reset Reset a register or output. Must be followed

by register ID character

p Block Print Request |Initiates a block print output. Registers are

(read) defined in programming.

Command String Construction

The command string must be constructed in a specific sequence. The meter
does not respond with an error message to illegal commands. The following
procedure details construction of a command string:

—_—

. The first 2 or 3 characters consist of the Node Address Specifier (N) followed
by a 1 or 2 character node address number. The node address number of the
meter is programmable. If the node address is 0, this command and the node
address itself may be omitted. This is the only command that may be used in
conjunction with other commands.

2. After the optional address specifier, the next character is the command character.

3. The next character is the register ID. This identifies the register that the

command affects. The P command does not require a register ID character. It
prints according to the selections made in print options.

4. If constructing a value change command (writing data), the numeric data is
sent next.

. All command strings must be terminated with the string termination
characters * or $. The meter does not begin processing the command string
until this character is received. See timing diagram figure for differences of *
and $ terminating characters.

W

Register Identification Chart

ID |Value Description Reg"i)ster Applicable Commands/Comments
(Reset command [Ver2.5+]
A (Input INP—|T.P. R zeros the input [‘REL” or Tare])
B |Total TOoT [T PR (Reset command resets total to
zero)
¢ |Max nput MAX |T PR (Reset command resets MAX to
current reading)
D |Min Input MIN [T PR (Reset command resets MIN to
current reading)
E |Setpoint 1 sP1 |TPV.R (Resgt command resets the
setpoint output)
F |Setpoint 2 sP2 |TPV.R (Resgt command resets the
setpoint output)
G |Setpoint 3 sP3 |TPV.R (Resgt command resets the
setpoint output)
H |Setpoint 4 sP4 |TPV.R (Resgt command resets the
setpoint output)
Analog Output .
| Register AOR |T,V (Applies to manual mode)
J Con_trol Status csR |t v
Register
L Absolute (gross) ABS TP
input display value | GRS t |’
OFS
Q |Offset/Tare (PAXS) TAR t TRV (Ver 2.5+)

1 -Register ID for the PAXS.

Command String Examples:
1. Node address = 17, Write 350 to Setpoint 1, response delay of 2 msec min
String: N17VE350$

2. Node address = 5, Read Input value, response delay of 50 msec min
String: NSTA*

3. Node address = 0, Reset Setpoint 4 output, response delay of 50 msec min
String: RH*

Sending Numeric Data

Numeric data sent to the meter must be limited to 5 digits (-19,999 to 99,999).
If more than 5 digits are sent, the meter accepts the last 5. Leading zeros are
ignored. Negative numbers must have a minus sign. The meter ignores any
decimal point and conforms the number to the scaled resolution. (For example:
the meter’s scaled decimal point position = 0.0 and 25 is written to a register.
The value of the register is now 2.5 In this case, write a value = 25.0).

Note: Since the meter does not issue a reply to value change commands, follow
with a transmit value command for readback verification.

Receiving Data

Data is transmitted by the meter in response to either a transmit command (T),
a print block command (P) or User Function print request. The response from
the meter is either a full field transmission or an abbreviated transmission. In this
case, the response contains only the numeric field. The meter response mode is
established in programming.

Full Field Transmission
Byte Description
1,2 2 byte Node Address field [00-99]
3 <SP> (Space)
4-6 3 byte Register Mnemonic field

718 12 byte data field; 10 bytes for number, one byte for sign, one byte for
decimal point (The T command may be a different byte length)

19  <CR> carriage return
20  <LF>line feed
21 <SP>* (Space)
22  <CR>* carriage return
23 <LF>*line feed
* These characters only appear in the last line of a block print.

The first two characters transmitted are the node address, unless the node address
assigned =0, in which case spaces are substituted. A space follows the node address
field. The next three characters are the register ID (Serial Mnemonic).

The numeric data is transmitted next. The numeric field is 12 characters long
(to accommodate the 10 digit totalizer), with the decimal point position floating
within the data field. Negative value have a leading minus sign. The data field
is right justified with leading spaces.

The end of the response string is terminated with a carriage return <CR> and
<LF>. When block print is finished, an extra <SP><CR> <LF> is used to
provide separation between the blocks.

Abbreviated Transmission

Byte Description

12 byte data field, 10 bytes for number, one byte for sign,
one byte for decimal point
13  <CR> carriage return

14 <LF> line feed
15  <SP>* (Space)
16  <CR>* carriage return
17 <LF>*line feed

1-12

* These characters only appear in the last line of a block print.

The abbreviated response suppresses the node address and register ID,
leaving only the numeric part of the response.

Meter Response Examples:
1. Node address = 17, full field response, Input = 875
17 INP 875 <CR><LF>

2. Node address = 0, full field response, Setpoint 2 = -250.5
SP2 -250.5<CR><LF>
3. Node address = 0, abbreviated response, Setpoint 2 = 250, last line of block
print
250<CR><LF><SP><CR><LF>
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SERIAL COMMANDS FOR PAX SOFTWARE

(CSR) Control Status Register

The Control Status Register is used to both directly control the meter’s
outputs (setpoints and analog output), and interrogate the state of the setpoint
outputs. The register is bit mapped with each bit position within the register
assigned to a particular control function. The control function are invoked by
writing to each bit position. The bit position definitions are:

bit 0: Setpoint 1 Output Status

0 = output off
1 = output on

bit 1: Setpoint 2 Output Status
0 = output off
1 = output on

bit 2: Setpoint 3 Output Status
0 = output off
1 = output on

bit 3: Setpoint 4 Output Status
0 = output off
1 = output on

bit 4: Manual Mode
0 = automatic mode
1 = manual mode
bit 5: Always stays 0, even if 1 is sent.
bit 6: Sensor Status (PAXT only)
0 = sensor normal
1 = sensor fail
bit 7: Always stays 0, even if 1 is sent.

Although the register is bit mapped starting with bit 7, HEX < > characters
are sent in the command string. Bits 7 and 5 always stay a zero, even if a “1” is
sent. This allows ASCII characters to be used with terminals that may not have
extended character capabilities.

Writing a “1” to bit 4 of CSR selects manual mode. In this mode, the setpoint
outputs are defined by the values written to the bits b0, b1, b2, b3; and the
analog output is defined by the value written to the AOR. Internal control of
these outputs is then overridden.

In automatic mode, the setpoint outputs can only be reset off. Writing to the
setpoint output bits of the CSR has the same effect as a Reset command (R). The
contents of the CSR may be read to interrogate the state of the setpoint outputs
and to check the status of the temperature sensor (PAXT only).

Examples:
1. Set manual mode, turn all setpoints off:

76 5 4 3 2 1 O0:bitlocation

VJ<30>* or VJO* ASCIIO=00 1 1 0 0 0O O or<30>

V is command write, J is CSR and * is terminator.

2. Turn SP1, SP3 outputs on and SP2, SP4 outputs off:

76 5 4 3 21
ASClII5=00 1 1 0 1 0 1

0:bit location

VJ<35>* or VJ5* or <35>

3. Select Automatic mode:

76 5 4 3 2 1 O0bitlocation
VJ<40>* or VI@* ASCIl@=01 0 0 0 0O O O or<40>
Note: Avoid writing values <0A> (LF), <OD> (CR), <24> (§) and <2E> (*)
to the CSR. These values are interpreted by the meter as end of command
control codes and will prematurely end the write operation.

(AOR) Analog Output Register

The Analog Output Register controls the analog output of the meter. The
manual mode must first be engaged by setting bit 4 of the Control Status
Register. The range of values of this register is 0 to 4095, which corresponds to
0 mA, 0V and 20 mA, 10 V; respectively. The table lists correspondence of the
output signal with the register value.

Reai Output Signal* *Due to the absolute accuracy

egister Value . .
I (mA) V(v) rating and resolution of the output
0 0.000 0.000 card, the actual output signal may
1 0.005 0.0025 differ 0.15% FS from the table
2047 10.000 5.000 values.  The  output  signal
209 19'995 5 ;3975 corresponds to the range selected

. . (20 mA or 10V).
4095 20.000 10.000

Writing to this register while the meter is in the manual mode causes the
output signal to update immediately. While in the automatic mode, this register
may be written to, but the output will not update until the meter is placed in
manual mode.

Examples:
1. Set output to full scale:

VI4095*

2. Set output to zero scale:
VIo*

Command Response Time

The meter can only receive data or transmit data at any one time (half-duplex
operation). The meter ignores commands while transmitting data, but instead
uses RXD as a busy signal. When sending commands and data to the meter, a
delay must be imposed before sending another command. This allows enough
time for the meter to process the command and prepare for the next command.

NO REPLY FROM METER
Command Meter
String Response
Transmission | Time
Ready t | t, Ready
| | |
RESPONSE FROM METER |
[ |
Ready t | t, | t; Ready
Command 4) First j Reply |
Terminator Character Transmission |
Received of Reply Time
Timing Diagram Figure

At the start of the time interval t|, the computer program prints or writes the
string to the com port, thus initiating a transmission. During t;, the command
characters are under transmission and at the end of this period, the command
terminating character (*) is received by the meter. The time duration of t; is
dependent on the number of characters and baud rate of the channel.

t; = (10 * # of characters) / baud rate

At the start of time interval t,, the meter starts the interpretation of the
command and when complete, performs the command function. This time
interval t, varies from 2 msec to 50 msec. If no response from the meter is
expected, the meter is ready to accept another command.

If the meter is to reply with data, the time interval t, is controlled by the use
of the command terminating character. The standard command line terminating
character is “*’. This terminating character results in a response time window of
50 msec minimum and 100 msec maximum. This allows sufficient time for the
release of the sending driver on the RS485 bus. Terminating the command line
with °$’ results in a response time window (t,) of 2 msec minimum and 50 msec
maximum. The faster response time of this terminating character requires that
sending drivers release within 2 msec after the terminating character is received.

At the beginning of time interval t;, the meter responds with the first
character of the reply. As with t;, the time duration of t; is dependent on the
number of characters and baud rate of the channel. t; = (10 * # of characters) /
baud rate. At the end of t3, the meter is ready to receive the next command.

The maximum serial throughput of the meter is limited to the sum of the
times t;, t, and t3.
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Communication Format

Data is transferred from the meter through a serial communication channel.
In serial communications, the voltage is switched between a high and low level
at a predetermined rate (baud rate) using ASCII encoding. The receiving device
reads the voltage levels at the same intervals and then translates the switched
levels back to a character.

The voltage level conventions depend on the interface standard. The table
lists the voltage levels for each standard.

LOGIC INTERFACE STATE RS232* RS485*
1 mark (idle) TXD,RXD; -3 to -15V a-b <-200 mV
0 space (active) TXD,RXD; +3 to +15 V a-b > +200 mV

* Voltage levels at the Receiver

Data is transmitted one byte at a time with a variable idle period between
characters (0 to o). Each ASCII character is “framed” with a beginning start bit,
an optional error detection parity bit and one or more ending stop bits. The data
format and baud rate must match that of other equipment in order for
communication to take place. The figures list the data formats employed by
the meter.

Start bit and Data bits

Data transmission always begins with the start bit. The start bit signals the
receiving device to prepare for reception of data. One bit period later, the least
significant bit of the ASCII encoded character is transmitted, followed by the
remaining data bits. The receiving device then reads each bit position as they are
transmitted. Since the sending and receiving devices operate at the same
transmission speed (baud rate), the data is read without timing errors.

Start bit

IDLE [0 |bo b+ [b2[ba[bs [bs bs [br[ 1 T IDLE

(8 data, no parity, 1 stop)

IDLE |0 |bo|b+|b2|bs|bs|bs|bs| P [1 1 IDLE
\

} (7 data, parity, 1 stop)
|

Stop bit

I
|
IDLE | 0 |bo|bs |b2|bs [bs|bs|bs[1 |1 1 IDLE
(7 data, no parity, 2 stop)
Note: be- b; is ASCII data.

Character Frame Figure

Parity bit

After the data bits, the parity bit is sent. The transmitter sets the parity bit to
a zero or a one, so that the total number of ones contained in the transmission
(including the parity bit) is either even or odd. This bit is used by the receiver
to detect errors that may occur to an odd number of bits in the transmission.
However, a single parity bit cannot detect errors that may occur to an even
number of bits. Given this limitation, the parity bit is often ignored by the
receiving device. The PAX meter ignores the parity bit of incoming data and
sets the parity bit to odd, even or none (mark parity) for outgoing data.

Stop bit

The last character transmitted is the stop bit. The stop bit provides a single bit
period pause to allow the receiver to prepare to re-synchronize to the start of a
new transmission (start bit of next byte). The receiver then continuously looks
for the occurrence of the start bit.

6.8 MODULE 8 - ANALOG OuTPUT PARAMETERS (8-0ut) V
B-0Ouk PARAMETER MENU PAXT Pra
PAR | ONLY
EYPE RS N AR-LD n-Hi udk burn
Analog Analog Analog Low Analog High Analog Burn-out
Type Assignment  Scale Value Scale Value Update Time Action

V - An analog output card must be installed in order to access this
module.

ANALOG TYPE

kHPE % SELECTION RANGE
g-28 0 to 20 mA
Q{> '{'Eﬂ Y-20 4 t0 20 mA
g- 10 0to 10V

Enter the analog output type. For 0-20 mA or 4-20 mA
use terminals 18 and 19. For 0-10 V use terminals 16 and
17. Only one range can be used at a time.

ANALOG ASSIGNMENT

RS (< P H{ LD ket

Enter the source for the analog output to retransmit:
{nP = Display Input Value

H { = Maximum Display Input Value

L8 = Minimum Display Input Value

kak = Totalize Display Value

ANALOG LOW SCALE VALUE

- 19993 to 99939

Enter the Display Value that corresponds to 0 mA (0-20
mA) , 4 mA (4-20 mA) or 0 VDC (0-10 VDC).

ANALOG HIGH SCALE VALUE

0N - 19999 to 99999

Enter the Display Value that corresponds to 20 mA (0-20
mA), 20 mA (4-20 mA) or 10 VDC (0-10 VDC).

&
S
ta
[

ANALOG UPDATE TIME

% 07 to {08

Enter the analog output update rate in seconds. A value
of 0.0 allows the meter to update the analog output at a
rate of 20/sec.

PROBE BURN-OUT ACTION (PAXT ONLY)
burn| Lo K

Enter the probe burn-out action. In the event of a
temperature probe failure, the analog output can be
programmed for low or high scale.

www.redlion.net
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6.9 MODULE 9 - FACTORY SERVICE OPERATIONS (9-FL5)

9-Fr% Prao
PAR l
d-LEU LOdE

Display
Intensity Level

Factory
Service Code

PARAMETER MENU

DISPLAY INTENSITY LEVEL
Enter the desired Display Intensity Level (0-15) by

d L El.l % using the arrow keys. The display will actively dim or
Q{) brighten as the levels are changed. This parameter also

appears in Quick Programming Mode when enabled.

RESTORE FACTORY DEFAULTS
Use the arrow keys to display LadE BB and press PAR.
The meter will display r ESEE and then return to LodE 50
Press DSP key to return to Display Mode. This will
overwrite all user settings with the factory settings.

_LodE|%

i

CALIBRATION

The meter has been fully calibrated at the factory.
Scaling to convert the input signal to a desired display
value is performed in Module 1. If the meter appears to be
indicating incorrectly or inaccurately, refer to
Troubleshooting before attempting to calibrate the meter.

When recalibration is required (generally every 2 years), it should only be
performed by qualified technicians using appropriate equipment. Calibration
does not change any user programmed parameters. However, it may affect the
accuracy of the input signal values previously stored using the Apply (RPLY)
Scaling Style.

Calibration may be aborted by disconnecting power to the meter before
exiting Module 9. In this case, the existing calibration settings remain in effect.

LodE| S
T

!
[==]

PAXD - Input Calibration

WARNING: Calibration of this meter requires a signal source with an
accuracy of 0.01% or better and an external meter with an accuracy
of 0.005% or better. Resistance inputs require a resistance
substitution device with an accuracy of 0.01% or better.

Before starting, verify that the Input Ranger Jumper is set for the range to be
calibrated. Also verify that the precision signal source is connected and ready.
Allow a 30 minute warm-up period before calibrating the meter. na and PAR
can be chosen to exit the calibration mode without any changes taking place.

Then perform the following procedure:

. Use the arrow keys to display LadE 48 and press PAR.
2. Choose the range to be calibrated by using the arrow keys and press PAR.
. When the zero range limit appears on the display, apply the appropriate:
- Voltage ranges: dead short applied
- Current ranges: open circuit
- Resistance ranges: dead short with current source connected
4. Press PAR and - - - - will appear on the display for about 10 seconds.
5. When the top range limit appears on the display, apply the appropriate:
- Voltage ranges: top range value applied (The 300 V range is the exception.
It is calibrated with a 100 V signal.)
- Current ranges: top range value
- Resistance ranges: top range value (The ohms calibration requires
connection of the internal current source through a resistance substitution
device and the proper voltage range selection.)
6. Press PAR and - - - - will appear on the display for about 10 seconds.
. When na appears, press PAR twice.
8. If the meter is not field scaled, then the input display should match the value
of the input signal.
9. Repeat the above procedure for each input range to be calibrated.

—_

w2

~

PAXP - Input Calibration

WARNING: Calibration of this meter requires a signal source with an
accuracy of 0.01% or better and an external meter with an accuracy
of 0.005% or better.

Before starting, verify that the precision signal source is connected to the
correct terminals and ready. Allow a 30 minute warm-up period before
calibrating the meter. na and PAR can be chosen to exit the calibration mode
without any changes taking place.

Then perform the following procedure:

. Use the arrow keys to display LadE 48 and press PAR.

. Choose the range to be calibrated by using the arrow keys and press PAR.
(na and PAR can be chosen to exit the calibration mode without any changes
taking place.)

3. When the zero range limit appears on the display, apply the appropriate:

- Voltage range: dead short applied
- Current range: open circuit
4. Press PAR and - - - - will appear on the display for about 10 seconds.
5. When the top range limit appears on the display, apply the appropriate:
- Voltage range: 10 VDC
- Current range: 20 mADC

6. Press PAR and - - - - will appear on the display for about 10 seconds.

7. When na appears, press PAR twice.

8. If the meter is not field scaled, then the input display should match the value

of the input signal.

9. Repeat the above procedure for each input range to be calibrated.

N —

PAXH - Input Calibration

WARNING: In the PAXH, DC signals are used to calibrate the AC
ranges. Calibration of the PAXH requires a DC voltmeter with an
accuracy of 0.025% and a precision DC signal source capable of:

1. +1% of full scale, DC
2. -1% of full scale, DC
3. +100% of full scale, DC; (300 V range = +100 V calibration)
4. -100% of full scale, DC; (300 V range = -100 V calibration)

Before starting, verify the Input Range and Signal Jumpers are set for the
range to be calibrated and the Couple jumper is installed for DC. Also verify
the DC signal source is connected and ready. Allow a 30 minute warm-up
period before calibrating the meter. na and PAR can be chosen to exit the
calibration mode without any changes taking place.

Then perform the following procedure:
. Press the arrow keys to display LadE 4B and press PAR.
. The meter displays LAL. Use the arrow keys to select the range that matches
the Signal Jumper setting. Press PAR.
. Apply the signal matching the meter prompt.
. Press PAR and ----- will appear on the display, wait for next prompt.
. Repeat steps 3 and 4 for the remaining three prompts.
. When A0 appears, press PAR twice.
. If the meter is scaled to show input signal, the Input Display should match
the value of the input signal in the Display Mode.
8. Repeat the above procedure for each range to be calibrated or to recalibrate
the same range. It is only necessary to calibrate the input ranges being used.
9. When all desired calibrations are completed, remove the external signal
source and restore original configuration and jumper settings. If AC is being
measured, continue with AC Couple Offset Calibration.

N —

NN kW
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AC Couple Offset Calibration - PAXH

It is recommended that Input Calibration be performed first.

1. With meter power removed, set the Input Range Jumper for 20 V, the Couple
Jumper for DC, and set the Signal Jumper for voltage by removing the jumper.

2. Connect a wire (short) between Volt (terminal 6) and COMM (terminal 4).

3. Apply meter power.

4. In Module 1, program as follows: Range: 20u; Couple: dL; Decimal Point:
0; Round: {; Filter: 8.5; Band: 28; Points: 2; Style: PEY; INP1: 8.080; DSP1:
0; INP2: 28880, DSP2: 20000

5. In Module 4, program as follows: Hi-t: 8.0; Lo-t: 327 {{

6. Press PAR then DSP to exit programming and view the Input Display.

7. The readout displays the DC coupled zero input, record the value.

8. Remove the meter power and set the Couple Jumper to AC by removing the
jumper.

9. Maintaining the short between terminals 4 and 6, reapply the meter power.

10. Keeping all programming the same, view the Input Display.

11. The readout now displays the AC coupled zero input, record the value.

12. In Module 9, Use the arrow keys to display LadE Y8 and press PAR.

13. Press the down arrow key twice to RL -0F and press PAR.

14. Calculate the offset BF FSE using the following formula:

OFFSt = AC coupled reading (step 11) - DC coupled reading (step 7)

15. Use the arrow keys to enter the calculated OFFSE.

16. Press PAR three times, to exit programming.

17. Remove the meter power and remove the short from terminals 4 and 6.

18. Restore the original jumper and configuration settings.

PAXS - Input Calibration

WARNING: Calibration of this meter requires a signal source with an
accuracy of 0.01% or better and an external meter with an accuracy of
0.005% or better.

Before starting, connect -SIG (terminal 4) to COMM (terminal 5).
This allows a single ended signal to be used for calibration. Connect the
calibration signal to +SIG (terminal 3) and -SIG (terminal 4). Verify the Input
Range jumper is in the desired position. Allow a 30 minute warm-up period
before calibrating the meter. na and PAR can be chosen to exit the calibration
mode without any changes taking place. Perform the following procedure:
1. Press the arrow keys to display LOdE 48 and press PAR.
2. Choose the range to be calibrated by using the arrow keys and press PAR.
3. When the zero range limit appears on the display, apply 0 mV between +SIG
and -SIG.
4. Press PAR and ---- will appear, wait for next prompt.
5. When the top range limit appears on the display, apply the corresponding
+SIG and -SIG voltage (20 mV or 200 mV).
6. Press PAR and ---- will appear, on the display for about 10 seconds.
7. When A0 appears, press PAR twice to exit programming.
8. Repeat the above procedure for each range to be calibrated or to recalibrate
the same range. It is only necessary to calibrate the input ranges being used.
9. When all desired calibrations are completed, remove -SIG to COMM
connection and external signal source.
10. Restore original configuration and jumper settings.

PAXT - Input Calibration

Warning: Calibration of this meter requires precision instrumentation

operated by qualified technicians. It is recommended that a
calibration service calibrates the meter.

Before selecting any of the calibration procedures, the input to the meter

must be at 0 mV or 0 ohms. Set the digital filer in Module 1 to 1 second. Allow

a 30 minute warm-up period before calibrating the meter. The na and PAR can
be chosen to exit calibration mode without any changes taking place.

10 OHM RTD Range Calibration

1. Set the Input Range Jumper to 10 ohm.

2. Use the arrow keys to display LadE Y8 and press PAR. Then choose r . {
and press PAR.

3. At 0 r, apply a direct short to input terminals 3, 4 and 5 using a three wire
link. Wait 10 seconds, then press PAR.

4.At {5 r, apply a precision resistance of 15 ohms (with an accuracy of 0.01%
or better) using a three wire link, to input terminals 3, 4 and 5. Wait 10
seconds, then press PAR.

5. Connect the RTD, return to the Display Mode and verify the input reading
(with 0 Display Offset) is correct. If not correct repeat calibration.

100 OHM RTD Range Calibration

1. Set the Input Range Jumper to 100 ohm.

2. Use the arrow keys to display LadE 48 and press PAR. Then choose r - {08
and press PAR.

3. At 8 r, apply a direct short to input terminals 3, 4 and 5 using a three wire
link. Wait 10 seconds, then press PAR.

4. At 380 r, apply a precision resistance of 300 ohms (with an accuracy of
0.01% or better) using a three wire link, to terminals 3, 4 and 5. Wait 10
seconds, press PAR.

5. Connect the RTD, return to the Display Mode and verify the input reading
(with 0 Display Offset) is correct. If not correct repeat calibration.

THERMOCOUPLE Range Calibration

1. Use the arrow keys to display LadE Y8 and press PAR. Then choose £ and
press PAR.

2. At B8 wu, apply a dead short or set calibrator to zero to input terminals 4 and
5. Wait 10 seconds, then press PAR.

3. At S08 u, apply 50.000 mV input signal (with an accuracy of 0.01% or
better) to input terminals 4 and 5. Wait 10 seconds, then press PAR.

4. Return to the Display Mode.

5. Continue with Ice Point Calibration.

ICE POINT Calibration

1. Remove all option cards or invalid results will occur.

2. The ambient temperature must be within 20°C to 30°C.

3. Connect a thermocouple (types T, E, J, K, or N only) with an accuracy of 1°C
or better to the meter.

4. Verify the readout Display Offset is 0, Temperature Scale is °C, Display
Resolution is 0.0, and the Input Range is set for the connected thermocouple.

5. Place the thermocouple in close thermal contact to a reference thermometer
probe. (Use a reference thermometer with an accuracy of 0.25°C or better.)
The two probes should be shielded from air movement and allowed sufficient
time to equalize in temperature. (A calibration bath could be used in place of
the thermometer.)

6. In the Normal Display mode, compare the readouts.

7. 1f a difference exists then continue with the calibration.

8. Enter Module 9, use the arrow keys to display LadE 48 and press PAR. Then
choose {LE and press PAR.

9. Calculate a new Ice Point value using: existing Ice Point value + (reference
temperature - Display Mode reading). All values are based on °C.

10. Enter the new Ice Point value.

11. Return to the Display Mode and verify the input reading (with 0 Display
Offset) is correct. If not correct repeat steps 8 through 10.

ANALOG OUTPUT CARD CALIBRATION
Before starting, verify that the precision voltmeter (voltage output) or current

meter (current output) is connected and ready. Perform the following procedure:

1. Use the arrow keys to display LadE Y8 and press PAR.

2. Use the arrow keys to choose Ut and press PAR.

3. Using the chart below, step through the five selections to be calibrated. At
each prompt, use the PAX arrow keys to adjust the external meter display to
match the selection being calibrated. When the external reading matches, or
if this range is not being calibrated, press PAR.

SELECTION EXTERNAL METER ACTION
0o_R 0.00 Adjust if necessary, press PAR
YO_R 4.00 Adjust if necessary, press PAR
280.R 20.00 Adjust if necessary, press PAR
00u 0.00 Adjust if necessary, press PAR
{00y 10.00 Adjust if necessary, press PAR

4. When A1l appears remove the external meters and press PAR twice.
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TROUBLESHOOTING

PROBLEM REMEDIES

NO DISPLAY CHECK: Power level, power connections

CHECK: Active (lock-out) user input

PROGRAM LOCKED-OUT ENTER: Security code requested

MAX, MIN, TOT LOCKED-OUT CHECK: Module 3 programming

CHECK: Module 1 programming, Input Range Jumper position, input connections, input signal level,
INCORRECT INPUT DISPLAY VALUE Module 4 Display Offset is zero, press DSP for Input Display
PERFORM: Module 9 Calibration (If the above does not correct the problem.)

“OLOL” in DISPLAY (SIGNAL HIGH) CHECK: Module 1 programming, Input Range Jumper position, input connections, input signal level
“ULUL” in DISPLAY (SIGNAL LOW) CHECK: Module 1 programming, Input Range Jumper position, input connections, input signal level
INSREASE: Ml | erng, unding ot e

MODULES or PARAMETERS NOT ACCESSIBLE CHECK: Corresponding plug-in card installation

ERROR CODE (Err 1-4) PRESS: Reset KEY (If cannot clear contact factory.)

DISPLAY ZERO'’S AT LEVELS BELOW 1% OF RANGE PROGRAM: Module 4 as Hi-t: 0.0 LO-t: 3271.1 (to disable zero chop feature)

For further assistance, contact technical support at the appropriate company numbers listed.
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MODEL PAX2A — 1/8 DIN ANALOG PANEL METER

c(UL US LISTED

3RSD
PROCESS CONTROL EQUIPMENT

® UNIVERSAL PROCESS, VOLTAGE, CURRENT, RESISTANCE
AND TEMPERATURE INPUTS

® UNIVERSAL AC/DC POWER SUPPLY

® 6/9 DIGIT DUAL LINE/TRI-COLOR DISPLAY WITH 0.71" & 0.35"
DIGITS

PROGRAMMABLE UNITS DISPLAY
VARIABLE CONTRAST AND INTENSITY DISPLAY
UP TO 160 SAMPLES PER SECOND CONVERSION RATE

BUILT-IN USB PROGRAMMING PORT ENABLING UNIT
CONFIGURATION WITH CRIMSON PROGRAMMING SOFTWARE

® NEMA 4X/IP65 SEALED FRONT BEZEL

DESCRIPTION

The PAX2A Analog Panel Meter offers many features and performance
capabilities to suit a wide range of industrial applications. The PAX2A has a
universal input to handle various input signals including DC Voltage/Current,
Process, Resistance and Temperature. The optional plug-in output cards allow
the opportunity to configure the meter for present applications, while providing
easy upgrades for future needs. The PAX2A employs a dual line, tri-color
display with a large 0.71", tri-color 6 digit top display line and a 0.35", 9 digit
green bottom display line.

The meter provides a MAX and MIN reading memory with programmable
capture time. The capture time is used to prevent detection of false max or min
readings which may occur during start-up or unusual process events.

The signal totalizer (integrator) can be used to compute a time-input product.
This can be used to provide a readout of totalized flow or calculate service
intervals of motors, pumps, etc. The meter has up to four setpoint outputs,
implemented on plug-in option cards. The plug-in cards provide dual FORM-C
relays, quad FORM-A, or either quad sinking or quad sourcing open collector
logic outputs. The setpoint alarms can be configured to suit a variety of control
and alarm requirements.

Communication and bus capabilities are also available as option cards. These
include RS232, RS485, DeviceNet, and Profibus-DP. The PAX2A can be
programmed to utilize ModBus protocol. With ModBus, the user has access to
most configuration parameters. Readout values and setpoint alarm values can be
controlled through the bus. Additionally, the meter has a feature that allows a
remote computer to directly control the outputs of the meter.

The PAX2A includes a built-in USB programming port. With a Windows®
based program, made available by Red Lion Controls, configuration data can be
downloaded to the PAX2A without the need of any additional option cards.

A linear DC output signal is available as an optional plug-in card. The card
provides either 20 mA or 10 V signals. The output can be scaled independent of
the input range and can track either the input, totalizer, max or min readings.

The meter has been specifically designed for harsh industrial environments.
With NEMA 4X/IP65 sealed bezel and extensive testing of noise effects and CE
requirements, the meter provides a tough reliable application solution.

SAFETY SUMMARY

All safety related regulations, local codes and instructions that appear in this
literature or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If
equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired. Do not use this unit to directly
command motors, valves, or other actuators not equipped with safeguards. To do
so can be potentially harmful to persons or equipment in the event of a fault to
the unit.

A

CAUTION: Risk of Danger.
Read complete instructions prior to
installation and operation of the unit.

/\

CAUTION: Risk of electric shock.

DIMENSIONS In inches (mm)

Note: Recommended minimum clearance (behind the panel) for
mounting clip installation is 2.1" (53.4) H x 5.5" (140) W.
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TABLE OF CONTENTS

Ordering Information . .................. 2 PAX2A Display Loops . . .. ...t 10
General Meter Specifications ............. 3 Programming the PAX2A .. ............. 11
Optional Plug-InCards .. ................ 5 PAX2A Modbus Register Table . . . ... ... .. 24
Installingthe Meter . .. .................. 6 Factory Service Operations . ............ 31
Settingthe Jumpers . ................... 6 Troubleshooting Guide .. ............... 33
Installing the Plug-In Cards .............. 7 Parameter Value Chart . .. .............. 33
Wiringthe Meter .. ..................... 7 Programming Overview. ... ............. 35
Reviewing the Front Buttons and Display. .. .9
Meter Part Numbers
MODEL NO. | DESCRIPTION PART NUMBER
PAX2A Universal DC Analog Input Panel Meter PAX2A000
Option Card and Accessories Part Numbers
TYPE MODEL NO. DESCRIPTION PART NUMBER
Dual Setpoint Relay Output Card PAXCDS10
Quad Setpoint Relay Output Card PAXCDS20
PAXCDS
Quad Setpoint Sinking Open Collector Output Card PAXCDS30
Quad Setpoint Sourcing Open Collector Output Card PAXCDS40
Optional RS485 Serial Communications Card with Terminal Block PAXCDC10
Plug-In Extended RS485 Serial Communications Card with Dual RJ11 Connector PAXCDC1C
Cards PAXCDC RS232 Serial Communications Card with Terminal Block PAXCDC20
Extended RS232 Serial Communications Card with 9 Pin D Connector PAXCDC2C
DeviceNet Communications Card PAXCDC30
Profibus-DP Communications Card PAXCDC50
PAXCDL Analog Output Card PAXCDL10
SFCRD? Crimson PC Configuration Software for Windows 2000 and XP SFCRD200
Accessories
CBLUSB USB Programming Cable Type A-Mini B CBLUSBO01

Notes:
I For Modbus communications use RS485 Communications Output Card and configure communication (F4°E) parameter for Modbus.
2 Crimson software is available for free download from http://www.redlion.net/
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GENERAL METER SPECIFICATIONS

. DISPLAY: Negative image LCD
Top Line - 6 digit, 0.71" (18 mm), with tri-color backlight (red, green or
orange), display range: -199999 to 999999;
Bottom Line - 9 digit, 0.35" (8.9 mm), with green backlight, display range:
- 199,999,999 to 999,999,999
2. POWER:
AC Power: 40 to 250 VAC, 50/60 Hz, 20 VA
DC Power: 21.6 to 250 VDC, 8 W
Isolation: 2300 Vrms for 1 min. to all inputs and outputs.

—

Temperature Inputs:
READOUT:
Scale: F or C
Offset Range: -199,999 to 999,999 display units.

Thermocouple Inputs:
Input Impedance: 20MQ
Lead Resisitance Effect: 0.03 pV/Q
Max Continuous Overvoltage: 30 V

3. ANNUNCIATORS: Backlight color: Red INPUT RANGE  |ACCURACY/IACCURACYH|c o o | WIRE COLOR
1 - setpoint alarm 1 TYPE (18t0 28 °C) | (0 to 50 °C) ANSI BS 1843
2 - setpoint alarm 2 N ;
o o o blue  [(+) white
3 - setpoint alarm 3 T -200 t0 400°C | 1.2°C 2.1°C ITS-90 E_))re " E_))blue
4 - setpoint alarm 4 +
o o o urple [(+) brown
Line 1 Units Display — programmable 3 digit units annunciator with tri-color E -200t0 750°C [ 1.0°C 24°C ITS-90 E-))fr;d P E-))blue
backlight (red, green or orange) (+) white  |(+)
’ . o o o yellow
4. KEYPAD: 2 programmable function keys, 4 keys total J -200 to 760°C 1.1°c 23°C ITS-90 (-) red (-) blue
5. A/D CONVERTER: 24 bit resolution
6 UPDATE RATES: K |-200t0 1250°Cc| 1.3°C 34c | 1TS-90 Ef))r-‘(/:j'bw E;’;’IL‘;‘””
A/D conversion rate: programmable 5 to 160 readings/sec. no (+) white
Step response: R 010 1768°C 1.9°C 4.0°C ITS-90 standard |(-) blue
Input Update Rate Readings/ o o o no (+) white
S 0 to 1768°C 1.9°C 4.0°C ITS-90
Input Type = 0 2 20 30 1 160 Sec 0 standard  |(-) blue
; 150 to 300°C 3.9°C 5.7°C no no
V/I/Resistance 400 200 100 50 30 20 msec B 300 to 1820°C 28°C 4.4°C ITS-90 standard |standard
Thermocouple 600 | 250 [ 100 - - - response (+) orange |(+) orange
RTD 1000 | 500 250 N _ _ time N -200 to 1300°C 1.3°C 3.1°C ITS-90 (-) red (-) blue
* - max. to within 99% of final readout value (digital filter disabled) c 0 to 2315°C 19°C 6.1°C ASTM  |no no
Display update rate: 1 to 20 updates/sec. (WS/W26) E988-90" |standard _|standard
Setpoint output on/off delay time: 0 to 3275 sec. RTD Inputs:

Analog output update rate: 0 to 10 sec
Max./Min. capture delay time: 0 to 3275 sec.

7. DISPLAY MESSAGES:
“OLOL” - Appears when measurement exceeds + signal range.
“ULUL” - Appears when measurement exceeds - signal range
“Short” - Appears when shorted sensor is detected. (RTD range only)

Type: 3 or 4 wire, 2 wire can be compensated for lead wire resistance
Excitation current: 100 ohm range: 136.5 pA +£10%
10 ohm range: 2.05 mA £10%
Lead resistance: 100 ohm range: 10 ohm/lead max.
10 ohm range: 3 ohms/lead max.
Max. continuous overload: 30 V

“OPEN” - Appears when open sensor is detected. (TC/RTD range only) ACCURACY | ACCURACY* | STANDARD
« » : : INPUT TYPE RANGE . o P
..... Appears when display values exceed + display range. (18 to 28 °C) | (0 to 50 °C)
. ” - Appears when display values exceed - display range. 100 ohm Pt
8. INPUT CAPABILITIES: alpha = 00385 | 20010 850°C | 0.4°C 16°C IEC 751
Current Input: G
Ld |1g° ‘fhg‘oggz -200t0 850°C |  0.4°C 1.6°C o 02""2'
INPUT RANGE | ACCURACY * | ACCURACY™ | \\npy sncE * 2 Sanear
(18 to 28°C) (0 to 50°C) RESOLUTION 120 ohm Nickel -80 to 259°C 0.2°C 0.5°C no official
o o alpha =.00672 ) ) standard
+ 250 UADC 0.03% of rdg | 0.12% of rdg 111 KO 10nA —
= M +0.03pA + 0.04pA : 10 ohm Copper 110 to 260°C 0.4°C 0.9°C no official
3 S alpha = .00427 ) ) standard
+2.5 mADC 0.03% of rdg | 0.12% of rdg 1110 0.1pA
+0.3pA + 0.4pA Resistance Inputs:
0.03% of rdg | 0.12% of rdg % *
+ 25 mADC 110 1pA INPUT | ACCURACY * | ACCURACY MAX CONT. t
+ 3uA +4pA RANGE | (18t028°C) | (0to50°c) |COMPHANCE|GvERLOAD|RESOLUTION
0.05% of rdg | 0.12% of rdg o o
+ 250 mADC +30pA + 40pA 1.1Q 10pA 100 ohm 0-.'-(3)50/?3 (z)fhrlig (‘)'-(2) 340;;(:3 0475V 30V 0.01 ohm
0.5% of rdg 0.7% of rdg o 1)
+2ADC +0.3mA +0.4mA 0.1Q 0.1mA 1000 ohm o.ggg,gmg Ofo/‘;f%fhﬁg 175V 30V | 0.10hm
1 Higher resolution can be achieved via input scaling. 0.05% of rdg | 0.2% of rd
Voltage Input: 10 Kohm 772 B 1A BER ORI 175V 30V 0.1 ohm
ACCURACY * | ACCURACY * 1 I Higher resolution can be achieved via input scaling.
INPUT RANGE . ) IMPEDANCE h . .
(18 to 28°C) (0 to 50°C) RESOLUTION * After 20 min. warm-up, @ 5 sample per second input rate. Accuracy is
0.03% of rdg | 0.12% of rdg specified in two ways: Accuracy over an 18 to 28°C and 15 to 75% RH
+250 mvDC + 30UV +40pv 451KQ 10wV environment; and Accuracy over a 0 to 50°C and 0 to 85% RH (non
0.03% of rdg | 0.12% of rdg condensing) environment. The specification includes the A/D conversion
+20VDC +0.3mV +0.4mV 451 KQ 0-1mv errors, linearization conformity, and thermocouple ice point compensation.
+10 VDC 0.03% of rdg | 0.12% of rdg 451 KO 1V Total system accuracy is the sum of meter and probe errors. Accuracy may
- +3mV +4mV be improved by field calibrating the meter readout at the temperature of
0.03% of rdg | 0.12% of rdg interest.
+ 25 VD 1mV
5 Vbe +3mV +4mV 451K m ** These curves have been corrected to ITS-90.
0.3% of rdg 0.12% of rdg
+ 100 VDC +30mV +40mV 451 KQ 10mV
0.3% of rdg 0.12% of rdg
+ 200 VDC +30mV +40mV 451 KQ 10mV
1 Higher resolution can be achieved via input scaling.
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9. EXCITATION POWER: Jumper selectable
Transmitter Power: +18 VDC, £+ 5% @ 50 mA max.
Reference Voltage: + 2 VDC, + 2%

Compliance: 1KQ load min (2 mA max)
Temperature Coefficient: 40 ppm/°C max.
Reference Current: 1.05 mADC, + 2%
Compliance: 10 KQ load max.
Temperature Coefficient: 40 ppm/°C max.

10. USER INPUTS: Two programmable user inputs
Max. Continuous Input: 30 VDC
Isolation To Sensor Input Common: Not isolated.
Response Time: 12 msec. max.

Logic State: User programmable (U5rALE) for sink/source (Lo/Hi)

INPUT STATE

(US-ALE) LO/SINK HI/SOURCE
20KQ pull-up to +3.3V  20KQ pull-down
Active Viy < 1.1 VDC Viy > 2.2VDC
Inactive Vin > 2.2VDC Viy<1.1VDC

11. TOTALIZER:
Time Base: second, minute, hour, or day
Batch: Can accumulate (gate) input display from a user input
Time Accuracy: 0.01% typical
Decimal Point: 0 to 0.0000
Scale Factor: 0.001 to 65.000
Low Signal Cut-out: -199,999 to 999,999
Total: 6 digits on Line 1; 9 digits on Line 2
12. CUSTOM LINEARIZATION:
Data Point Pairs: Selectable from 2 to 16
Display Range: -199,999 to 999,999
Decimal Point: 0 to 0.0000

13. MEMORY: Nonvolatile FRAM memory retains all programmable

parameters and display values.

14. ENVIRONMENTAL CONDITIONS:
Operating Temperature Range: 0 to 50 °C
Storage Temperature Range: -40 to 60 °C
Vibration to IEC 68-2-6: Operational 5-150 Hz, 2 g
Shock to IEC 68-2-27: Operational 25 g (10 g relay)
Operating and Storage Humidity: 0 to 85% max. RH non-condensing
Altitude: Up to 2000 meters
15. CERTIFICATIONS AND COMPLIANCES:
CE Approved
EN 61326-1 Immunity to Industrial Locations
Emission CISPR 11 Class A
IEC/EN 61010-1
RoHS Compliant
UL Listed: File #£179259
Type 4X Indoor Enclosure rating (Face only)
IP65 Enclosure rating (Face only)
IP20 Enclosure rating (Rear of unit)
Refer to EMC Installation Guidelines section of the bulletin for additional
information.

16. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gauge Capacity: One 14 AWG (2.55 mm) solid, two 18 AWG (1.02
mm) or four 20 AWG (0.61 mm)

17. CONSTRUCTION: This unit is rated NEMA 4X/IP65 for indoor use only.
IP20 Touch safe. Installation Category II, Pollution Degree 2. One piece
bezel/ case. Flame resistant. Synthetic rubber keypad. Panel gasket and
mounting clip included.

18. WEIGHT: 8 oz. (226.8 g)
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OPTIONAL PLUG-IN OuTtpPuUT CARDS

WARNING: Disconnect all power to the unit before
installing plug-in cards.

Adding Option Cards

The PAX2A meters can be fitted with up to three optional plug-in cards. The
details for each plug-in card can be reviewed in the specification section below.
Only one card from each function type can be installed at a time. The function
types include Setpoint Alarms (PAXCDS), Communications (PAXCDC), and
Analog Output (PAXCDL). The plug-in cards can be installed initially or at a
later date.

COMMUNICATION CARDS (PAXCDC)

A variety of communication protocols are available for the PAX2A meter.
Only one PAXCDC card can be installed at a time. Note: For Modbus
communications use RS485 Communications Output Card and configure
communication (tPE) parameter for Modbus.

PAXCDC30 - DeviceNet
PAXCDC50 - Profibus-DP

PAXCDCI10 - RS485 Serial (Terminal)
PAXCDCIC - RS485 Serial (Connector)
PAXCDC20 - RS232 Serial (Terminal)
PAXCDC2C - RS232 Serial (Connector)

SERIAL COMMUNICATIONS CARD

Type: RS485 or RS232

Communication Type: RLC Protocol (ASCII), Modbus RTU, and Modbus
ASCII

Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V. Not Isolated from all other commons.

Data: 7/8 bits

Baud: 1200 to 38,400

Parity: no, odd or even

Bus Address: Selectable 0 to 99 (RLC Protocol), or 1 to 247 (Modbus
Protocol), Max. 32 meters per line (RS485)

Transmit Delay: Selectable for 0 to 0.250 sec (+2 msec min)

DEVICENET™ CARD

Compatibility: Group 2 Server Only, not UCMM capable

Baud Rates: 125 Kbaud, 250 Kbaud, and 500 Kbaud

Bus Interface: Phillips 82C250 or equivalent with MIS wiring protection per
DeviceNet™ Volume I Section 10.2.2.

Node Isolation: Bus powered, isolated node

Host Isolation: 500 Vrms for 1 minute (50 V working) between DeviceNet™
and meter input common.

PROFIBUS-DP CARD

Fieldbus Type: Profibus-DP as per EN 50170, implemented with Siemens
SPC3 ASIC

Conformance: PNO Certified Profibus-DP Slave Device

Baud Rates: Automatic baud rate detection in the range 9.6 Kbaud to 12 Mbaud

Station Address: 0 to 125, set by rotary switches.

Connection: 9-pin Female D-Sub connector

Network Isolation: 500 Vrms for 1 minute (50 V working) between Profibus
network and sensor and user input commons. Not isolated from all other
commons.

PROGRAMMING SOFTWARE

Crimson® software is a Windows® based program that allows configuration
of the PAX® meter from a PC. Crimson offers standard drop-down menu
commands, that make it easy to program the meter. The meter’s program can
then be saved in a PC file for future use. Crimson can be downloaded at www.
redlion.net

SETPOINT CARDS (PAXCDS)

The PAX2A meter has 4 available setpoint alarm output plug-in cards. Only
one PAXCDS card can be installed at a time. (Logic state of the outputs can be
reversed in the programming.) These plug-in cards include:

PAXCDSI10 - Dual Relay, FORM-C, Normally open & closed
PAXCDS20 - Quad Relay, FORM-A, Normally open only
PAXCDS30 - Isolated quad sinking NPN open collector
PAXCDSA40 - Isolated quad sourcing PNP open collector

DUAL RELAY CARD

Type: Two FORM-C relays

Isolation To Sensor & User Input Commons: 2000 Vrms for 1 min.
Working Voltage: 240 Vrms

Contact Rating:
One Relay Energized: 5 amps @ 120/240 VAC or 28 VDC (resistive load).
Total current with both relays energized not to exceed 5 amps

Life Expectancy: 100 K cycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD RELAY CARD

Type: Four FORM-A relays

Isolation To Sensor & User Input Commons: 2300 Vrms for 1 min.
Working Voltage: 250 Vrms

Contact Rating:
One Relay Energized: 3 amps @ 240 VAC or 30 VDC (resistive load).
Total current with all four relays energized not to exceed 4 amps

Life Expectancy: 100K cycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD SINKING OPEN COLLECTOR CARD
Type: Four isolated sinking NPN transistors.
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V.  Not Isolated from all other commons.
Rating: 100 mA max @ Vgar = 0.7 Vmax. Vyyax =30V

QUAD SOURCING OPEN COLLECTOR CARD
Type: Four isolated sourcing PNP transistors.
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V. Not Isolated from all other commons.
Rating: Internal supply: 18 VDC unregulated, 30 mA max. total
External supply: 30 VDC max., 100 mA max. each output

ALL FOUR SETPOINT CARDS
Response Time: See Update Rates step response specification on page 3; add
6 msec (typical) for relay card

LINEAR DC OUTPUT (PAXCDL)

Either a 0(4)-20 mA or 0-10 V retransmitted linear DC output is available
from the analog output plug-in card. The programmable output low and high
scaling can be based on various display values. Reverse slope output is possible
by reversing the scaling point positions.

PAXCDLI10 - Retransmitted Analog Output Card

ANALOG OUTPUT CARD
Types: 0 to 20 mA, 4 to 20 mA or 0 to 10 VDC
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.

Working Voltage: 50 V.  Not Isolated from all other commons.

Accuracy: 0.17% of FS (18 to 28 °C); 0.4% of FS (0 to 50 °C)
Resolution: 1/3500
Compliance: 10 VDC: 10 KQ load min., 20 mA: 500 Q load max.
Powered: Self-powered
Step Response: See Update Rates step response specification on page 3.
Update time: See ADC Conversion Rate and Update Time parameter
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1.0 INSTALLING THE METER

Installation

The PAX2A meets NEMA 4X/IP65 requirements when properly installed.
The unit is intended to be mounted into an enclosed panel. Prepare the panel
cutout to the dimensions shown. Remove the panel latch from the unit. Slide the
panel gasket over the rear of the unit to the back of the bezel. The unit should

be installed fully assembled. Insert the unit into the panel cutout.
While holding the unit in place, push the panel
latch over the rear of the unit so that the tabs
of the panel latch engage in the slots on
paneL  the case. The panel latch should be
engaged in the farthest forward
slot possible. To achieve a
proper seal, tighten the latch

PANEL
LATCH

LATCHING
TABS

screws evenly until the unit is snug in the panel (Torque to approximately 7
in-1bs [79N-cm]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the operating
temperature and provides good air circulation. Placing the unit near devices that
generate excessive heat should be avoided.

The bezel should only be cleaned with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

Do not use tools of any kind (screwdrivers, pens, pencils, etc.) to operate the
keypad of the unit.

PANEL CUT-OUT

3.62 +%
(923

| —

+.02
-.00
+5
-0

—~ —
&N

2.0 SETTING THE JUMPERS

The PAX2A meter has four jumpers that must be checked and/or changed
prior to applying power. The following Jumper Selection Figures show an
enlargement of the jumper area.

To access the jumpers, remove the meter base from the case by firmly
squeezing and pulling back on the side rear finger tabs. This should lower the
latch below the case slot (which is located just in front of the finger tabs). It is
recommended to release the latch on one side, then start the other side latch.

Warning: Exposed line voltage exists on the circuit boards. Remove
all power to the meter and load circuits before accessing inside of
the meter.

FRONT DISPLAY

Main Circuit Board

LOCATIONS | grp &=

Current Input

For current input, only one jumper must be configured to select the current
range. This jumper is shared with the voltage input range. To avoid overloads,
select the jumper position that is high enough to accommodate the maximum
signal input level to be applied.

Note: The position of the T/V jumper does not matter when the meter is in the
current input mode.

Temperature Input
For temperature measurement the T/V jumper must be in the T (temperature)
position. For RTD sensors the RTD jumper must also be set.

Resistance Input

Three jumpers are used to configure the resistance input. The T/V jumper
must be in the V (voltage) position, and the excitation jumper must be in the
1.05 mA REF position. The voltage/resistance jumper position is determined by
the input range.

Excitation Output Jumper
This jumper is used to select the excitation range for the application. If
excitation is not being used, it is not necessary to check or move this jumper.

| 18V @ 50mA

JUMPER 2V REF. :
4 : g 1.05 mA REF. |
Finger Finger [
Tab\ Tab _J:::gt‘:::::: __________ -
F / ! 10 ohm RTD |
A dnch AT dhan M dndh AT i Andn ] | 100 ohm RTD |
[ieieeieleigieleIeie] : RTD INPUTS |
REAR TERMINALS | INPUT RANGE JUMPERS
! .zgﬁ |
INPUT RANGE JUMPERS | o25A THERMOCOUPLE/ |
| .0025A VOLTAGE LV - 250mV/2V/100Q/1KQ
Voltage Input 250 pA SELECTION M - 10V/100V l
Two jumpers are used in configuring the meter for voltage/resistance. The l —|J_-| TEMPERATURE O HV - 25V/200V/10KQ |
first jumper, T/V, must be in the V (voltage) position. The second jumper is used | ooooo VOLTAGEG |
to select‘ the proper voltage input range. ("l_"hls._]umper is also used to select the | CURRENT INPUTS VOLTAGE/RESISTANCE |
current input range.) Select a range that is high enough to accommodate the | INPUTS |
maximum signal input to avoid overloads. For proper operation, the input range ——— - ——————————— ——— — ———
selected in programming must match the jumper setting. ‘ REAR TERMI NALS ‘
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3.0 INSTALLING PLUG-IN CARDS

The plug-in cards are separately purchased optional cards that perform
specific functions. These cards plug into the main circuit board of the meter. The
plug-in cards have many unique functions when used with the PAX2A.

CAUTION: The plug-in card and main circuit board contain static
sensitive components. Before handling the cards, discharge static
charges from your body by touching a grounded bare metal object.
Ideally, handle the cards at a static controlled clean workstation. Also,
only handle the cards by the edges. Dirt, oil or other contaminants that
may contact the cards can adversely affect circuit operation.

Alignment

smV\\
-

TOP VIEW

N M Il
A = = = o
R
Main : ‘ : ‘ : ‘
Circuit
Board
Analog Output
| | Card
Connectors ! : ‘
Serial | Setpoint
Communications (| 141 (| }— Output
card Nl ‘ \ ‘ \ / Card
Finger | ‘ | ‘ | Finger
|
|

i TTITISLAINT &

RIS

To Install:

1. With the meter removed from the case, locate the plug-in card connector for
the card type to be installed. The types are keyed by position with different
main circuit board connector locations. When installing the card, hold the
meter by the rear terminals and not by the front display board.

If installing the Quad sourcing Plug-in Card (PAXCDS40), set the jumper for
internal or external supply operation before continuing.

Internal Supply
[ (18 V unregulated)

[TeTe] °
T External Supply

(30 Vimax )

D DDDD

0000D0G

TV

I i

2. Install the plug-in card by aligning the card terminals with the slot bay in the
rear cover. Be sure the connector is fully engaged and the tab on the plug-in
card rests in the alignment slot on the display board.

3. Slide the meter base back into the case. Be sure the rear cover latches fully
into the case.

4. Apply the plug-in card label to the bottom side of the meter in the designated
area. Do Not Cover the vents on the top surface of the meter. The surface of
the case must be clean for the label to adhere properly.

4.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that the power
supplied to the meter (DC or AC) be protected by a fuse or circuit breaker.

When wiring the meter, compare the numbers embossed on the back of the
meter case against those shown in wiring drawings for proper wire position.
Strip the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed (stranded
wires should be tinned with solder). Insert the lead under the correct screw-
clamp terminal and tighten until the wire is secure (Pull wire to verify tightness).
Each terminal can accept up to one #14 AWG (2.55 mm) wire, two #18 AWG
(1.02 mm), or four #20 AWG (0.61 mm).

EMC INSTALLATION GUIDELINES

Although Red Lion Controls Products are designed with a high degree of
immunity to Electromagnetic Interference (EMI), proper installation and wiring
methods must be followed to ensure compatibility in each application. The type
of the electrical noise, source or coupling method into a unit may be different
for various installations. Cable length, routing, and shield termination are very
important and can mean the difference between a successful or troublesome
installation. Listed are some EMI guidelines for a successful installation in an
industrial environment.

1. A unit should be mounted in a metal enclosure, which is properly connected
to protective earth.

2. Use shielded cables for all Signal and Control inputs. The shield connection
should be made as short as possible. The connection point for the shield
depends somewhat upon the application. Listed below are the recommended
methods of connecting the shield, in order of their effectiveness.

a. Connect the shield to earth ground (protective earth) at one end where the

unit is mounted.

b. Connect the shield to earth ground at both ends of the cable, usually when

the noise source frequency is over 1 MHz.

3. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors, feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run through metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long

and portable two-way radios are used in close proximity or if the installation

is near a commercial radio transmitter. Also, Signal or Control cables within

an enclosure should be routed as far away as possible from contactors,
control relays, transformers, and other noisy components.

4. Long cable runs are more susceptible to EMI pickup than short cable runs.

5. In extremely high EMI environments, the use of external EMI suppression
devices such as Ferrite Suppression Cores for signal and control cables is
effective. The following EMI suppression devices (or equivalent) are
recommended:

Fair-Rite part number 0443167251 (RLC part number FCOR0000)
Line Filters for input power cables:
Schaffner # FN2010-1/07 (Red Lion Controls # LFIL0000)

6. To protect relay contacts that control inductive loads and to minimize radiated
and conducted noise (EMI), some type of contact protection network is
normally installed across the load, the contacts or both. The most effective
location is across the load.

a. Using a snubber, which is a resistor-capacitor (RC) network or metal oxide
varistor (MOV) across an AC inductive load is very effective at reducing
EMI and increasing relay contact life.

b. If a DC inductive load (such as a DC relay coil) is controlled by a transistor
switch, care must be taken not to exceed the breakdown voltage of the
transistor when the load is switched. One of the most effective ways is to
place a diode across the inductive load. Most RLC products with solid
state outputs have internal zener diode protection. However external diode
protection at the load is always a good design practice to limit EMI.
Although the use of a snubber or varistor could be used.

RLC part numbers: Snubber: SNUB0000
Varistor: ILS11500 or ILS23000

7. Care should be taken when connecting input and output devices to the
instrument. When a separate input and output common is provided, they
should not be mixed. Therefore a sensor common should NOT be connected
to an output common. This would cause EMI on the sensitive input common,
which could affect the instrument’s operation.

VisitRLC’s website athttp://www.redlion.net/Support/InstallationConsiderations.
html for more information on EMI guidelines, Safety and CE issues as they
relate to Red Lion Controls products.
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4.1 POWER WIRING

AC Power DC Power

AC/DC AC/DC or AC/DC
R
AC/IDC -L—{2] Acipc AC/DC

The power supplied to the meter shall employ a 15 Amp UL approved circuit breaker for AC input and a 1 Amp, 250 V UL approved fuse for DC input. It shall be
easily accessible and marked as a disconnecting device to the installed unit. This device is not directly intended for connection to the mains without a reliable means
to reduce transient over-voltages to 1500 V.

4.2 VOLTAGE/RESISTANCE/CURRENT INPUT SIGNAL WIRING

IMPORTANT: Before connecting signal wires, the Input Range Jumpers and Excitation Jumper should be verified for proper position.

Voltage Signal  Process/Current Process/Current Signal Current Signal (3 wire
1 Signal (2 wire requiring 18V requiring 18 V excitation)
| (external powered) excitation) Terminal 3: +Volt supply =

Excitation Jumper: 18 V Terminal 6: +ADC (signal) :

1 1
1 1
1 1
1 1
1 1
= =
s s ' % ' i Terminal 8: -ADC (common) — E %
[ ! ! @) ' Excitation Jumper: 18 V ] .
= E % [ 8 ! 18 < k= [ P g o 6] O
o R o 4 ! ! o = w2 ! i = [ [
o 7 S, X £E o0 & > - > £
s Kk £ S - 89 B B ' Voltage Signal (3 wire 3]
- = = 8] ¢ 1 requiring 18 V excitation) @
El E : - ' 3 6 i Terminal 3: +Volt supply : :
! ! 1 Terminal 7: +VDC (signal) !IOUt | Vout -
+ — ! | 2 WIRE \ Terminal 8: -VDC (common)
' X + | TRANSMITTER | - i Excitation Jumper: 18 V + 3 WIRE TRANSMITTER
200VDC MAX. 1 2ADC MAX. ! !
1 1 1
Resistance Signal = | Potentiometer Signal as Voltage Input =
(2 wire requiring Z = ! (3 wire requiring excitation) A s
excitation) = = i Terminal 3: High end of pot. - =
Terminal 3: Jumper to g 5 8 : Terminal 7: Wiper (@] QF 8
terminal 7 i = % : Terminal 8: Low end of pot. E |L_) o
Terminal 7: Resistance > > — 1 Excitation Jumper: 2 V REF. > >I E
Terminal 8: Resistance 7 E LTV Jumper: V
Excitation Jumper: : Voltage/Resistance Input Jumper: 2 Volt E
1.05 mA REF. 1.05 mA ! Module 1 Input Range: 2 Volt 2V
o 1
T/V Jumper: V position REF. 1 Note: The Apply signal scaling style 2V REF. ’\/\/EN PUT
Voltage/Resistance Input ' should be used because the signal |
Jumper: Set per input signal 10K MAX will be in volts. Rmin=1KQ

CAUTION: Sensor input common is NOT isolated from user input common. In order to preserve the safety of the meter application, the sensor input
common must be suitably isolated from hazardous live earth referenced voltages; or input common must be at protective earth ground potential. If not,
hazardous live voltage may be present at the User Inputs and User Input Common terminals. Appropriate considerations must then be given to the
potential of the user input common with respect to earth common; and the common of the isolated plug-in cards with respect to input common.

4.3 TEMPERATURE INPUT SIGNAL WIRING

IMPORTANT: Before connecting signal wires, verify the T/V Jumper is in the T position.

CAUTION: Sensor input common is NOT isolated
from user input common. In order to preserve the
safety of the meter application, the sensor input
common must be suitably isolated from hazardous
live earth referenced voltages, or input common

must be at protective earth ground potential. If not,
hazardous live voltage may be present at the User
Inputs and User Input Common terminals.
Appropriate considerations must then be given to
the potential of the user input common with respect
Sense Lead to earth common; and the common of the isolated

\Jumper plug-in cards with respect to input common.

3-Wire RTD

2

=
S
(]
A
3
O

Thermocouple

V-TC-RTD-IN
RTD EXC
V-TC-RTD-IN

N| V-TC-RTD-IN
RTD EXC

00| INP COMM
[o0] INP COMM

—{00] INP COMM

Sense Lead

RTD (Excitation)
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4.4 USER INPUT WIRING

If not using User Inputs, then skip this section. Only the appropriate User Input terminal has to be wired.

Sinking Logic (Y5-ALL Lao)

When the U5rAlE parameter is programmed
to La, the user inputs of the meter are
internally pulled up to +3.3 V with 20 KQ
resistance. The input is active when it is
pulled low (<1.1 V).

USER INPUTS

USER COMM

—
X ot
w
v uwm
o D

b ORE

[y
[y

.|

Sourcing Logic (U5-ALE H )

When the U5rRlE parameter is programmed

to H, the user inputs of the meter are USER INPUTS
internally pulled down to 0 V with 20 KQ =
resistance. The input is active when a | s |
voltage greater than 2.2 VDC is applied. 8 — ~

o [24 [24

L L L

n n ]

o] o) o

e

V SUPPLY (30V max.)

4.5 SETPOINT (ALARMS) WIRING
4.6 SERIAL COMMUNICATION WIRING
4.7 ANALOG OUTPUT WIRING

See appropriate plug-in card bulletin for wiring details.

5.0 REVIEWING THE FRONT BUTTONS AND DISPLAY

Programmable Units Display
/

Display Line 1 —

Display Line 2 —

- HHHHHHE™

> HEHHHHHHH

12@

34.

|
Setpoint Annunciators

KEY DISPLAY MODE OPERATION
D Index Line 2 through enabled, max/min/input/total, readouts

P Access the parameter and hidden display loops

/F\  Function key 1; hold for 3 seconds for second function 1*
¥2/  Function key 2; hold for 3 seconds for second function 2*

*Factory setting for F1 and F2 is no mode

PROGRAMMING MODE OPERATION
Quick exit to display mode

Access the programming parameter menus, store selected
parameter and index to next parameter

Increment selected parameter value

Decrement selected parameter value

The PAX2A display consists of a large, 6-digit upper display referred to as Line 1 and a smaller 9-digit lower display referred to as Line 2. Line 1
can be configured to show one of several values, including the main input reading, min, max, setpoints or total values. Line 2 can be used to display
several selectable values including; input value, min, max, total, list, setpoint values, and other values. For these values the mnemonics is shown in
the left most digits of Line 2. To the right of Line 1 is a Programmable Units Display. This display consists of 3 programmable digits that are user

defined as mnemonics for Line 1.
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PAX2A DispLAY LoopPs

®
[ - <

MAIN DISPLAY LOOP

Code 1-250
OR Code 0
Any Code with AND <

Alternate Eull PLOC Enabled PLOC Disabled
Programming

entry path @ E]
\ 4

PARAMETER
DISPLAY

LooP
E] A
-
LOdE
250
)
Y

HIDDEN
PARAMETER
DISPLAY
LOOP

<

Y

Fro Fro

End

Y

=3
[=o=]

Exit
Programming

d-Funlte 1-di 5PLY Y-500drY

Ejra A FPra U FPo LU Pro _Sfrknﬂl {FPo UPo UPro UPro

b-5SEEPT T-5SEri AL B-Anldut 9-FACEAY

* Pressing “D” at any time exits back to the Main Display Loop.

PAX2A DISPLAY LOOPS

The PAX2A offers three display loops to allow users quick access to needed
information. These display loops are available when the meter is in the normal
display mode. By pressing the D key, the user can view parameters such as the
Total, Min, Max or the Input in the Main Display Loop. Display selections are
fully programmable and are viewed on the 9 digit line of the meter.

Pressing the P key with no security code (L0dE ) will put the meter directly
into the programming mode. When a security code is programmed (Code
1-250), pressing the P key will allow access to the Parameter Display Loop.
This loop is where the parameters like setpoint values are normally put for
general public access. Parameters in this loop can only be viewed/changed if
enabled in the meter programming. After all the parameters in the Parameter
Display Loop are viewed, an additional press of the P key will bring up the
security code (L0dE 0). Access the Hidden Parameter Display Loop by entering
the selected security code. In this loop displayed parameters can be changed.
Combining the two parameter loops provides an area for parameters that require
general access and/or protected or secure access depending on your application
needs.

During programming of the meter you will need to select if a value is to be
displayed or not. If the value is not required, select the lock mode (L 8). If you
decide to display the value, you will need to assign it to a loop; D for the Main
Display Loop, P for the Parameter Display Loop, and H (dE for the Hidden
Display Loop. In the case of the parameters, such as the setpoint values you will
also need to decide if the value can only be read (- Ed) or entered (Ef1t). The /F\
and@key will increment or decrement the value when the edit mode is active.
After the change, press the P key to save and move to the next value. Any values
placed in the Hidden Parameter Loop can be changed as they are protected by
the security code. While in the parameter display and hidden parameter loops,

1-717-767-6511

pressing the D key will return the meter to the main display.

There are selections in the programming that allow for the values to be reset.
When the P key is pushed on a resettable display, the unit will display the value
mnemonic and “fi0” (if Line 2 value was set for “d-EflE” in “I-d SFLY”).
Pressing the /Ff\ and ¥2/ keys will toggle between “10° and “4E5”. Pressing the
P key with “4E5” displayed will cause the reset action to be performed.

The P, Parameter key is used to scroll among the programmed Line 2
parameter values when at the main display or to step through the parameter loop
and hidden parameter loop. It is used as the enter key when the meter is in the
programming mode.

Numerical Value Entry

If the parameter is programmed for enter (E /1), the /F\ and %/ keys are used
to change the parameter values in any of the display loops.

The /F\ and ¥2/ keys will increment or decrement the parameter value. When
the arrow key is pressed and held, the value automatically scrolls. The longer the
arrow key is held the faster the value scrolls.

For large value changes, press and hold the@or@key. While holding that
key, momentarily press the D key and the value scrolls by 1000’s as the arrow
key is held. Releasing the arrow key removes the 1000’s scroll feature. The
arrow keys can then be used to make small value changes as described above.
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Main Display Loop
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6.0 PROGRAMMING THE PAX2A
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Parameters Key Lock out Parameters Parameters Parameters Parameters
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MODULE 1 - INPuT SETUP PARAMETERS ( (-1 lIPliE)

Prao

(-1 PuE

Temperature Input Types Only

®

PARAMETER MENU

Fro

=
3

\ |
ANGE "_SCALE "G TE L REE ]
i} 5

JFCPTE™round "LIOFFSEE™

ooy °F n 0oo oot 0oo
Input Range  Temperature Ice Point ADC Rate Display Display Display
Scale Compensation Decimal Rounding Offset Y
Point Value
v Voltage and Current Input Type Only
[ |
1) T I_( in T I n n
FILEE-™ | bR " PIES™SEHLE # ) P - L SPLY- L el) SE
0 00 14 KEY 00 it ng
Filter Filter Band Scaling Scaling Input n Display n Enable
Setting Points Style Value Value Scale List
INPUT RANGE ROUNDING INCREMENT
_ T ine| 250uR cu {0000 bc-r r39¢ _ _ P { 2 g
, , ,"' nnn H (i mnnn - T , ﬂu,'n
300 0ooes oy {00000 kc-5 rbic il 20 5o oo
i D02SA 258 kb kcob r42T G i

025A ooy ke-E Fc-n Rounding selections other than one, cause the Input Display to ‘round’ to the
2R 2nm Ee-d bc-T nearest rounding increment selected (ie. rounding of ‘5’ causes 122 to round to
AIcH nn 120 and 123 to round to 125). Rounding starts at the least significant digit of the
0osy Y Ec-V r 385

Select the desired input range.

TEMPERATURE SCALE
For TC and RTD Input Range Selection only.

Lo o
N LDLF o of

Select the temperature scale. This selection applies for Input, MAX, MIN,
and TOT displays. If changed, those parameters that relate to the temperature
scale should be checked.

ICE POINT COMPENSATION
For TC Input Range Selection only.

T

on an OFF

This parameter turns the internal ice point compensation on or off. Normally,

the ice point compensation is on. If using external compensation, set this

parameter to off. In this case, use copper leads from the external compensation
point to the meter.

INPUT UPDATE RATE (/SEC)

|
rAEE : 51

¢l Mo

L

o
=)

Select the ADC conversion rate (conversions per second). Temperature inputs
can not be set higher than 20 updates per second. The selection does not affect
the display update rate, however it does affect setpoint and analog output
response time. The default factory setting of 5 is recommended for most
applications. Selecting a fast update rate may cause the display to appear very
unstable.

DECIMAL RESOLUTION (Display Units)
[l ]

0 to 00000 (currivolt)

0tolll (temp)

Select desired display resolution. The available selections are dependent on
the Input Range selected (rANIE).

1-717-767-6511

Input Display. Remaining parameter entries (scaling point values, setpoint
values, etc.) are not automatically adjusted to this display rounding selection.

DISPLAY OFFSET
- 199999 0 395959

arFS

(|

1A

E

n
L L

3

The display can be corrected with an offset value. This can be used to
compensate for probe errors, errors due to variances in probe placement or
adjusting the readout to a reference thermometer. This value is automatically
updated after a Zero Display to show how far the display is offset. A value of
zero will remove the affects of offset.

DIGITAL FILTERING

IEI, L'EEF:HP 00 to 50 seconds
on
W

The input filter setting is a time constant expressed in tenths of a second. The
filter settles to 99% of the final display value within approximately 3 time
constants. This is an Adaptive Digital Filter which is designed to steady the
Input Display reading. A value of ‘0’ disables filtering.

FILTER BAND

0 tod50 display units

The digital filter will adapt to variations in the input signal. When the
variation exceeds the input filter band value, the digital filter disengages. When
the variation becomes less than the band value, the filter engages again. This
allows for a stable readout, but permits the display to settle rapidly after a large
process change. The value of the band is in display units, independent of the
Display Decimal Point position. A band setting of ‘0’ keeps the digital filter
permanently engaged.

When the meter is programmed for TC or RTD, the following programming
steps are not active.

SCALING POINTS
O e (
P TS ¢ to ib

F

Linear - Scaling Points (2)
For linear processes, only 2 scaling points are necessary. It is recommended
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that the 2 scaling points be at opposite ends of the input signal being applied.
The points do not have to be the signal limits. Display scaling will be linear
between and continue past the entered points up to the limits of the Input Signal
Jumper position. Each scaling point has a coordinate-pair of Input Value (¢ fIPLk
n) and an associated desired Display Value (df 5PLY n).

Nonlinear - Scaling Points (Greater than 2)

For non-linear processes, up to 16 scaling points may be used to provide a
piece-wise linear approximation. (The greater the number of scaling points used,
the greater the conformity accuracy.) The Input Display will be linear between
scaling points that are sequential in program order. Each scaling point has a
coordinate-pair of Input Value (¢ IPLt n) and an associated desired Display Value
(& 5PLY n). Data from tables or equations, or empirical data could be used to
derive the required number of segments and data values for the coordinate pairs.
In the Crimson software, several linearization equations are available.

SCALING STYLE

This parameter does not apply for thermocouple or RTD input ranges.

EL" l' 1P KEY
VEY APPLY

If Input Values and corresponding Display Values are known, the Key-in
(MEY) scaling style can be used. This allows scaling without the presence of the
input signal. If Input Values have to be derived from the actual input signal
source or simulator, the Apply (APFPLY) scaling style must be used.

key-in data
apply signal

INPUT VALUE FOR SCALING POINT 1

VTP - 199999 10 999999
i
For Key-in (FEY), enter the known first Input Value by using the [F\ or 2/
arrow keys. (The Input Range selection sets up the decimal location for the Input
Value). For Apply (RPPLY), the existing programmed value will appear. If this
is acceptable, press the P key to save and continue to the next parameter. To
update/program this value, apply the input signal that corresponds to Scaling
Point 1, press @key and the actual signal value will be displayed. Then press
the P key to accept this value and continue to the next parameter.

DISPLAY VALUE FOR SCALING POINT 1

d SPLY - 199999 1, 399999
oo

Enter the first coordinating Display Value by using the arrow keys. This is the
same for KEY and APPLY scaling styles. The decimal point follows the dELP/E
selection.

INPUT VALUE FOR SCALING POINT 2
- 199999 0 595959

) T l&
NN
1ngoh

For Key-in (FEY), enter the known second Input Value by using the /F\ or %/
arrow keys. For Apply (APPLY), the existing programmed value will appear. If
this is acceptable, press the P key to save and continue to the next parameter. To
update/program this value, apply the input signal that corresponds to Scaling
Point 2, press 4 key and the actual signal value will be displayed. Then press
the P key to accept this value and continue to the next parameter. (Follow the
same procedure if using more than 2 scaling points.)

DISPLAY VALUE FOR SCALING POINT 2

O AE y
d SPLY 199999 1,999999

1ogon
Enter the second coordinating Display Value by using the [FA\ or ¥2/ arrow

keys. This is the same for ¥EY and APPLY scaling styles. (Follow the same
procedure if using more than 2 scaling points.)

ENABLE SCALE LIST
o YES

[y

N R
U |

=0

When enabled, a second list of scaling points is active in the selected
parameter list for List A and List B.

MODULE 2 - User INPUT/FUNCTION KEY PARAMETERS (c - F L

Mrr
oL

E)

efﬂ% PARAMETER MENU Pro -
A
Y @
T G 2 I I - N S L
Lo n n n n n n

User Inputs

Function Keys

The two user inputs are individually programmable to perform specific meter
control functions. While in the Display Mode or Program Mode, the function is
executed the instant the user input transitions to the active state. The front panel
function keys, /F\ and ¥2, are also individually programmable to perform
specific meter control functions. While in the Display Mode, the primary
function is executed the instant the key is pressed. Holding the function key for
three seconds executes a secondary function. It is possible to program a
secondary function without a primary function.

In most cases, if more than one user input and/or function key is programmed
for the same function, the maintained (level trigger) actions will be performed
while at least one of those user inputs or function keys are activated. The
momentary (edge trigger) actions will be performed every time any of those user
inputs or function keys transition to the active state.

Note: In the following explanations, not all selections are available for both
user inputs and front panel function keys. Displays are shown with each
selection. Those selections showing both displays are available for both. If a
display is not shown, it is not available for that selection. U5Er-n will represent
both user inputs. Fn will represent both function keys and second function keys.
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USER INPUT ACTIVE STATE

US,.,I:’ILI:F."{ Lo Hu
Lo

Select the desired active state for the User Inputs. Select Lo for sink input,
active low. Select H « for source input, active high.

NO FUNCTION

_
HjEr’n

HIJ

Fr

FC
ni

No function is performed if activated. This is the factory setting for all user
inputs and function keys.
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PROGRAMMING MODE LOCK-OUT

Programming Mode is locked-out, as long as activated (maintained action). A
security code can be configured to allow programming access during lock-out.

ZERO (TARE) DISPLAY

MCLD _ _ _FiC rC_ Fa
ELI n I
rEt rEt

The Zero (Tare) Display provides a way to zero the Input Display value at
various input levels, causing future Display readings to be offset. This function
is useful in weighing applications where the container or material on the scale
should not be included in the next measurement value. When activated
(momentary action), r ESEE flashes and the Display is set to zero. At the same
time, the Display value (that was on the display before the Zero Display) is
subtracted from the Display Offset Value and is automatically stored as the new
Display Offset Value. If another Zero (tare) Display is performed, the display
will again change to zero and the Display offset value will shift accordingly.

RELATIVE/ABSOLUTE DISPLAY

' Fic

[E 1" Fr
d-rEl d-rEl
This function will switch the Input Display between Relative and Absolute.
The Relative is a net value that includes the Display Offset Value. The Input
Display will normally show the Relative unless switched by this function.
Regardless of the display selected, all meter functions continue to operate based
on relative values. The Absolute is a gross value (based on Module 1 DSP and
INP entries) without the Display Offset Value. The Absolute display is selected
as long as the user input is activated (maintained action) or at the transition of
the function key (momentary action). When the user input is released, or the
function key is pressed again, the input display switches back to Relative
display. (Ab5) or (r EL) is momentarily displayed at transition to indicate which

display is active.

HOLD DISPLAY

nri
HSE,’ ',’,F'"‘ The active display is held but all other meter functions
d-Hld continue as long as activated (maintained action).
HOLD ALL FUNCTIONS
X o o - Fi . . .
LC)” <1 The meter disables processing the input, holds all
A-Hld display contents, and locks the state of all outputs as long

as activated (maintained action). The serial port continues
data transfer.

SYNCHRONIZE METER READING

MDD _ _ _Fir ‘ .
LIC)T = The meter suspends all functions as long as activated
‘5 ynr (maintained action). When the user input is released, the

meter synchronizes the restart of the A/D with other
processes or timing events.

STORE BATCH READING IN TOTALIZER

VT _ o _Fif g Fir
LIELI X N
bAL LAE

The Input Display value is added (batched) to the Totalizer at transition to
activate (momentary action) and Line 2 flashes kAL k. The Totalizer retains a
running sum of each batch operation until the Totalizer is reset. When this
function is selected, the normal operation of the Totalizer is overridden and only
batched Input Display values accumulate in the Totalizer.

SELECT TOTALIZER DISPLAY

WD _ _ _FiE o ,
s <1 The Totalizer display appears on Line 2 as long as
Ef Lok activated (maintained action). When the user input is

released, the previously selected display is returned. The
D or P keys override and disable the active user input. The Totalizer continues
to function including associated outputs independent of being displayed.

RESET TOTALIZER
VT _ o _Fif AL
HSEr-n Fri
-tok ! r-tot

When activated (momentary action), r E5EE flashes and the Totalizer resets
to zero. The Totalizer then continues to operate as it is configured. This selection
functions independent of the selected display.

ap

RESET AND ENABLE TOTALIZER

When activated (momentary action), rE5EE flashes
and the Totalizer resets to zero. The Totalizer continues to
operate while active (maintained action). When the user
input is released, the Totalizer stops and holds its value. This selection functions
independent of the selected display.

ENABLE TOTALIZER

MDD _Fi : . . .
LC) <1 The Totalizer continues to operate while active
E-Lok (maintained action). When the user input is released, the
Totalizer stops and holds its value. This selection functions

independent of the selected display.

SELECT MAXIMUM DISPLAY

N N i . : .
LICr = The Maximum display appears on Line 2 as long as

d-H! activated (maintained). When the user input is released,
the previously selected display is returned. The D or P
keys override and disable the active user input. The Maximum continues to
function independent of being displayed.

RESET MAXIMUM DISPLAY

"..':-- o AL
JL' l'l FH
r-Hl r-H

When activated (momentary action), r E5EE flashes and the Maximum resets
to the present Input Display value. The Maximum function then continues from
that value. This selection functions independent of the selected display.

SELECT MINIMUM DISPLAY

The Minimum display appears on Line 2 as long as
d-la activated (maintained). When the user input is released,
the previously selected display is returned. The D or P
keys override and disable the active user input. The Minimum continues to
function independent of being displayed.
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RESET MINIMUM DISPLAY

SELECT PARAMETER LIST

VICID _ _ _FiC r Fie
UEL' N NI
r-Lo r-lo

VICC _ _ _Fir g Fir
ELI X N
L) Gk L) Gk

When activated (momentary action), r E5EE flashes and the Minimum resets
to the present Input Display value. The Minimum function then continues from
that value. This selection functions independent of the selected display.

RESET MAXIMUM AND MINIMUM DISPLAY

[N g Far g FAr
le!:l' n I
- -

L F'HL

When activated (momentary action), rESEE flashes and the Maximum and
Minimum readings are set to the present Input Display value. The Maximum and
Minimum function then continues from that value. This selection functions
independent of the selected display.

DISPLAY SELECT

'EE r "" When activated (momentary action), Line 2 advances
41 5P to the next display that is not locked out from the Display
! Mode.
ADJUST DISPLAY INTENSITY
M C l' - L. FIr
LCr T UK
d-LEY d-LEl

When activated (momentary action), the display intensity changes to the next
intensity level.

CHANGE DISPLAY COLOR

Two lists of input scaling points and setpoint values (including band and
deviation) are available. The two lists are named L} 5t -A and L) 5k -b. If a user
input is used to select the list then L} 5t - A is selected when the user input is not
active and L} 5k - b is selected when the user input is active (maintained action).
If a front panel key is used to select the list then the list will toggle for each key
press (momentary action). The display will only indicate which list is active
when the list is changed. To program the values for L1 5t -A and L} 5t -b, first
complete the programming of all the parameters. Exit programming and switch
to the other list. Re-enter programming and enter the desired values for the input
scaling points, setpoints, band, and deviation if used.

SETPOINT SELECTIONS
The following selections are functional only with a Setpoint plug-in card
installed.
r- - Reset Setpoint 1 (Alarm 1)
r-c - Reset Setpoint 2 (Alarm 2)
r-3- Reset Setpoint 3 (Alarm 3)
r-4- Reset Setpoint 4 (Alarm 4)
r-34- Reset Setpoint 3 & 4 (Alarm 3 & 4)
r- EEI’-I - Reset Setpoint 2, 3 & 4 (Alarm 2, 3 & 4)
r-ALL - Reset All Setpoints (Alarms 1-4)

PRINT REQUEST

lli.'E-- _ Fe
() |. F,l
Pront Pront

The meter issues a block print through the serial port when activated, and the
serial type is set to rLL. The data transmitted during a print request and the serial
type is programmed in Module 7. If the user input is still active after the
transmission is complete (about 100 msec), an additional transmission occurs.

T o As long as the user input is held active, continuous transmissions occur.
L :"_ x| e When activated (momentary action), Line 1 will change

rod color.
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MODULE 3 - DispLAY PARAMETERS (J-d/ 5PLY)

Pro

3-d15PLY

G

PARAMETER MENU

Lo lor ""’—<d’|'_EU “SPHd’[nnI:“SFHU "
ErEEN 4 1 ) PUE

YE
"dSP U’;,,F F":S &P HL'['I%BSSME :nﬂ%";: Lnd

Pro

ng
LHEHH . 1nd]
Lo

A
5

EOEAL

Lar
isplay isplay isplay ine nits ccess ine 2 Input ine 2 Tota ine
Displ Displ Displ Line 1 Uni A Line 21 Line 2 Total Line 2 MAX
Color Intensity Contrast Display Mnemonic Line 2 Access Access Access
)
L : ‘
) Lo ) Lo Lo - L ) i NI T Lo T n
LO I L 1_bn-dn " lolor < d-LEH 4 d-Lonte JFUTE <L [IdE #
Lo Lot Lot Lot Lot Lol Lo n ]
Line 2 MIN Parameter Setpoint Band and Color Display Display Aux User Security
Access List A/B Value Deviation Access Intensity Contrast Functions Code
Access Access Value Access Access Access Access
Module 3 is the programming of the Main Display Loop, Parameter Display UNITS MNEMONIC
Loop, Hidden Parameter Loop, and Full Programming lock-out. The large upper Y LE
display line value is configured by the “L} M > parameter. The Units mnemonic oo d5P) nEF LGk
can be used to assign a custom display mnemonic to the upper display value. - 0F F‘
When in the Main Display Loop, the available Line 2 displays (items configured u

ford-rEd ord-EMNt) can be consecutively read on lower display by repeatedly
pressing the D key. A left justified 3 character mnemonic indicates which
parameter value is being shown on the lower display. When in the Main Display
Loop the User keys [F\ and ¥7/ function as programmed in Module 2.

The Parameter display loop items can be accessed by pressing the P key. To
edit a main display line item, that is configured as d - Elk , the P key is pushed
and the unit enters a parameter edit mode in which the@and@key increments
or decrements the value.

Full Programming Mode permits all parameters to be viewed and modified.
This Programming Mode can be locked with a security code and/or user input.

LINE 1 DISPLAY COLOR

'L!:' "L."- BrEEN rEd OrRNEE

BrEET

Enter the desired Display Line 1 and programmable Units Display color.

DISPLAY INTENSITY LEVEL
0 toH

[N
Ll
Y

Enter the desired Display Intensity Level (0-4) by using the arrow keys. The
display will actively dim or brighten as the levels are changed. This parameter
also appears in the Parameter Display Loop when enabled.

ma

)
L

DI

DISPLAY CONTRAST LEVEL

d3F) 0to !5

ﬁ'[nné

Enter the desired Display Contrast Level (0-15) by using the arrow keys. The
display contrast / viewing angle will actively move up or down as the levels are
changed. This parameter also appears in the Parameter Display Loop when
enabled.

LINE 1 DISPLAY

NN (45P
L) llE ld VIPUE EokRL Ho Lo
PPy 5 £ 53 5y fOnE

Select the value to be assigned to the primary or top line of the meter display.
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This parameter allows programming of the display mnemonics characters.
Three individual characters may be selected from a preprogrammed list. The list
includes:

Rk

E

=2

d
b

—

BEH KoL
9 ¢ ho

D o3

F o P
] g q

s

=]

LINE 2 MAIN, SECONDARY & HIDDEN DISPLAY LOOP
ACCESSIBLE ITEMS

N0 YES

1

] o
([N N

nn
nu

n
u

Select YE5 to program the display Line 2 accessible values. The default
setting of 10l bypasses the programming of these values to shorten the module.

All of the individual Line 2 settings are retained.

The following values can be made accessible on Line 2 of the Main (D key),
Parameter (P key) and Hidden (P key following code entry) Display Loops.

Each of the following parameters can be configured for one of the following
settings. Not all selections are available for each parameter.

SELECTION DESCRIPTION
A Not viewed on display line
d-rEd View in Main Display Loop. Cannot change or reset.
d-EflE View and change (reset) in Main Display Loop
P-rEd View in Parameter Display Loop. Cannot change or reset.
P-EME View and change (reset) in Parameter Display Loop
H.dE View and change in Hidden Parameter Display Loop
LINE 2 INPUT ACCESS
)
VAPHE "1 o ded deEm
Lor

When configured for d - EfTE, the Input value can be reset (tare) using a front
keypad sequence. To reset (tare), push the P key while viewing the Input value
on Line 2. The display will show r EL 0. Press the F\key to select YE5
and then press P key. The display will indicate r ES5EL and then advance to
Parameter Display.

LINE 2 TOTAL ACCESS

L d-rid d-ENt

n
Lu

When configured ford - EflE, the Total value can be reset using a front keypad
sequence. To reset, push the P key while viewing the Total value on Line 2. The
display will show r -Eat 110, Press the F\key to select YES and then press
P key. The display will indicate r E5Et and then advance to Parameter Display.
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LINE 2 MAX ACCESS

H b il

r
L

-rbd d-ENk

rn
Ly

When configured for d - Efik, the Max Display value can be reset using a front
keypad sequence. To reset, push the P key while viewing the Hi value on Line 2.
The display will show r -H « 110 Press the [F\key to select YE5 and then press
P key. The display will indicate r E5EL and then advance to Parameter Display.

LINE 2 MIN ACCESS

'Ll:l LOr -rbd d-ENt

ynr
L UL

When configured for d- EflE, the Min Display value can be reset using a front
keypad sequence. To reset, push the P key while viewing the Lo value on Line 2.
The display will show r -La 1l Press the /Fi\key to select 45 and then press
P key. The display will indicate r E5EE and then advance to Parameter Display.

LINE 2 PARAMETER LIST A/B ACCESS
Lnc|

-rEd d-ENt
Ed P-ENE H.dE

When configured for d - Eflk | the Parameter list can be selected using a front

)
L)

|
o=

) nr
LuL
r
L r

» Gy
X

keypad sequence. To select, push the P key while viewing L} 5t will
begin to flash, press the F\key to select “A” or “B” and then press P key, The
selected Parameter List will become active and the display will advance to
Parameter Display. See User Functions “Select Parameter List” for a description
of the list function. The Line 2 Parameter List provides a means of setting or
viewing the active parameter list.

LINE 2 USER FUNCTIONS ACCESSIBLE ITEMS
YES no

Select 4E5 to display the following list of User functions that can be made
available at the end of the Parameter (P-EML) or Hidden (H (dE) display loops.
The more critical and frequently used Functions should be first assigned to the
User Inputs and User Function keys. If more functions are needed than what can
be obtained with User Inputs, this feature will provide a means to provide that
access. Refer to module 2, 2-FUICE for a description of the function.

rEl LAk r-tok r-Hi r-lo
r-HL r- r-c r-1 r-M4
r-3J4 r-23M r-ALL Front
PROGRAMMING SECURITY CODE
FOdE *| ooowess
n
u

To activate either the Parameter or Hidden Parameter Display Loops, a
security code (1-250) must be entered. If a “0” security code is programmed,
pressing the P key takes you directly to the Full Programming Mode.

The Security Code determines the programming mode and the accessibility
of programming parameters This code can be used along with the Program
Mode Lock-out (PLIL) in the User Input Function parameter (Module 2).

Two programming modes are available. Full Programming Mode allows all
parameters to be viewed and modified. Parameter Display Loop mode provides
access to those selected parameters, that can be viewed and/or modified without
entering the Full programming mode.

The following chart indicates the levels of access based on various L odE and

rnr

User Input PLOL settings.

LINE 2 SETPOINTS ACCESS SECURITY| USER INPUT | USER INPUT WHEN P KEY IS FULL PROGRAMMING
CODE |CONFIGURED STATE PRESSED MODE ACCESS
':"-' Lnd L or - Ed d-ERE 0 notPLOL | ———— |Full Programming  |Immediate Access
ils -rEd P-ERE H.dE N Enter Parameter | Dispiay Loop with
When configured for d - Elt, the P key must be pressed to select the item for s Display Loop correct code # at
change before the @and@keys will increment or decrement the value. L4k prompt.
After Parameter
. Enter Parameter Display Loop with
LINE 2 BAND/DEVIATION ACCESS >0 PLOC Active | nicolay Loop correct code # at
[0dE prompt.
Lo [0eE promp
Dyl Lar -rkEd d-ENt >0 PLOL Not Active |Full Programming  |Immediate Access
Lol P-rid P-ENt H.dE 0 PLOL Active gf“e{ PaLrameter No Access
isplay Loop
When configured for d - Elt, the P key must be pressed to select the item for TTT - - -
change before the ﬂand@keys will increment or decrement the value. 0 PLOL Not Active |Full Programming Immediate Access
LINE 1 DISPLAY COLOR ACCESS
| R PR
L O Lo -rEd  P-ENt  H.dE
Lor
When configured for P-EfiL, Line 1 Color can be selected in the Parameter
Display by using the @and@keys while viewing Lo for.
DISPLAY INTENSITY ACCESS
) E tnd
DN A Lo -rEd  P-ENt  H.dE
Lor
When configured for P-EfE, the display intensity can be selected in the
Parameter Display by using the ﬂand@keys while viewing d-L
DISPLAY CONTRAST ACCESS
- - l'- :_z'.mf'
U ] LoL -rEd  P-ENt H.dE
LoL
When configured for P-EfE, the display contrast can be selected in the
Parameter Display by using the [F\and keys while viewing d-Lont.
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MODULE 4 - SECONDARY FUNCTION PARAMETERS ("-5L/idrY)

PARAMETER MENU Pro

Pro
Y-50NdrY no
A

@
F-RS = HE Q05 = [0 = [5PE =

om
L

rEL i rEL
MAX Capture MAX Capture  MIN Capture  MIN Capture Display
Assignment Time Assignment Time Update Rate
MIN CAPTURE TIME

MAX CAPTURE ASSIGNMENT

= = .
H,’ -,':"5 atL rEL AkS LE',’: SEf O to 32 150 seconds
rEL W
Select the desired parameter that will be assigned to the Max Capture. When the Input Display is below the present MIN value for the entered delay
time, the meter will capture that display value as the new MIN reading. A delay
MAX CAPTURE DELAY TIME time helps to avoid false captures of sudden short spikes.
-
I B0 t0 32 150 seconds DISPLAY UPDATE RATE
n
= ALP-E s
n n
When the Input Display is above the present MAX value for the entered delay A ‘E { ¢ 5 g il updates/second
time, the meter will capture that display value as the new MAX reading. A delay
time helps to avoid false captures of sudden short spikes. This parameter configures the display update rate. It does not affect the
response time of the setpoint output or analog output option cards.
MIN CAPTURE ASSIGNMENT
) DD sec )
rElL
Select the desired parameter that will be assigned to the Min Capture.
349

1-717-767-6511
Courtesy of Steven Engineering, Inc. - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



MODULE 5 - TotALIZER (INTEGRATOR) PARAMETERS (5-LobflL)

S-tobAt

®

Fro PARAMETER MENU o

=
[==]

A

Y
dECAE ™k bASE™ 5L ﬁﬂ:.’}”k_.'.n Lok Plirld

(313

HH [N - 199399 ng
Decimal Time Base Scale Factor Low Cut Power Up
Point Value Reset

The totalizer accumulates (integrates) the Input Display value using one of
two modes. The first is using a time base. This can be used to compute a time
temperature product. The second is through a user input or function key
programmed for Batch (one time add on demand). This can be used to provide
a readout of temperature integration, useful in curing and sterilization
applications. If the Totalizer is not needed, its display can be locked-out and this
module can be skipped during programming.

TOTALIZER DECIMAL POINT

(- D00 Loe
HELFHL 0 0p 000 Gpoo opooo
000 o ’ ’

For most applications, this matches the Input Display Decimal Point (dELPE).
If a different location is desired, refer to Totalizer Scale Factor.

TOTALIZER TIME BASE

E 'D 'EEtﬂt S5El-seconds (1) ™I 11 -minutes (/60)
"N hour -hours (/3600) dAY -days (/86400)

This is the time base used in Totalizer accumulations. If the Totalizer is being
accumulated through a user input programmed for Batch, then this parameter
does not apply.

TOTALIZER SCALE FACTOR

n
tot 400 o b5000

‘-
==

CriFR
LLIA
(08

s

b

For most applications, the Totalizer reflects the same decimal point location
and engineering units as the Input Display. In this case, the Totalizer Scale
Factor is 1.000. The Totalizer Scale Factor can be used to scale the Totalizer to
a value that is different than the Input Display. Common possibilities are:

1. Changing decimal point location (example tenths to whole)

2. Average over a controlled time frame.

Details on calculating the scale factor are shown later.

If the Totalizer is being accumulated through a user input programmed for
Batch, then this parameter does not apply.

TOTALIZER LOW CUT VALUE
- 199999 0 3959599

) | R
L LU’Z
- 199999

A low cut value disables Totalizer when the Input Display value falls below
the value programmed.

TOTALIZER POWER UP RESET

M0 - do not reset buffer

n
o
YES - reset buffer

) () (0
Pl LI
no

The Totalizer can be reset to zero on each meter power-up by setting this
parameter to YE5.

TOTALIZER BATCHING

The Totalizer Time Base and scale factor are overridden when a user input or
function key is programmed for store batch (bAit). In this mode, when the user
input or function key is activated, the Input Display reading is one time added
to the Totalizer (batch). The Totalizer retains a running sum of each batch
operation until the Totalizer is reset. This is useful in weighing operations, when
the value to be added is not based on time but after a filling event.

TOTALIZER USING TIME BASE

Totalizer accumulates as defined by:

Input Display x Totalizer Scale Factor
Totalizer Time Base

Where:
Input Display - the present input reading
Totalizer Scale Factor - 0.001 to 65.000
Totalizer Time Base - (the division factor of EhASE)

Example: The input reading is at a constant rate of 10.0 gallons per minute. The
Totalizer is used to determine how many gallons in tenths has flowed.
Because the Input Display and Totalizer are both in tenths of gallons, the
Totalizer Scale Factor is 1. With gallons per minute, the Totalizer Time Base
is minutes (60). By placing these values in the equation, the Totalizer will
accumulate every second as follows:

10.0 x 1.000 = 0.1667 gallon accumulates each second
60
This results in:
10.0 gallons accumulates each minute
600.0 gallons accumulates each hour

TOTALIZER SCALE FACTOR CALCULATION EXAMPLES

1. When changing the Totalizer Decimal Point (dELPMt) location from the
Input Display Decimal Point (dELP), the required Totalizer Scale Factor is
multiplied by a power of ten.

Example:

Input (dELPTE) =0

Input (dELPRE) =0.0  Input (dECFTE) = 0.00

Totalizer [ Scale Totalizer | Scale Totalizer | Scale
dELPTE | Factor dELPME | Factor dECPT Factor
0.0 10 0.00 10 0.000 10
0 1 0.0 1 0.00 1
x10 0.1 0 0.1 0.0 0.1
x100 0.01 x10 0.01 0 0.01
x1000 | 0.001 x100 0.001 x10 0.001

2. To obtain an average reading within a controlled time frame, the selected
Totalizer Time Base is divided by the given time period expressed in the same
timing units.

Example: Average temperature per hour in a 4 hour period, the scale factor
would be 0.250. To achieve a controlled time frame, connect an external timer
to a user input programmed for r-tak. The timer will control the start (reset) and
the stopping (hold) of the totalizer.
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MODULE 6 - SETPOINT OuTPUT PARAMETERS (b-5ELFP/IL)

e, PARAMETE

R MENU P

A

@

Enter the setpoint (alarm output) to be programmed. The “n” in the following
parameters will reflect the chosen setpoint number. After the chosen setpoint is
completely programmed, the display will return to 1. Repeat step for each
setpoint to be programmed. The 10 chosen at SELELESt, will return to Pro M. The

number of setpoints available is setpoint output card dependent.
SETPOINT ASSIGNMENT
o) OIS
ASS) B MORE rEL RS EokAL
NonE

Selects the meter value to be used to trigger the Setpoint Alarm. The rEL
setting will cause the setpoint to trigger off of the relative (net) input value. The
relative input value is the absolute input value that includes the Display Offset
Value. The Ak 5 setting will cause the setpoint to trigger off of the absolute (gross)
input value. The absolute input value is based on Module 1 o 5PLY and } fiPLA
entries.

Setpoint Alarm Figures
With reverse output logic rEu, the below alarm states are opposite.

®
A4
SELECE"] 59 BF | ACE O | SEEPTES | lon-dFLF | HESEE | E-OT *]E-IFF °
Setpoint Setpomt Setpoint Setpoint Band/ Setpoint On T|me Off Time
Select Assignment Output Value Deviation Hysteresis Delay Delay
Action Value
T—<Lu L HrESEu': L SkndbY” | —Fnnun H[a tor = _hraAck®
Programming information contained in this nor Auta na nor no_[HE OFF
manual supercedes all programming information Output Reset Setpoint Setpoint Change Probe
ncluded with the PAXCDS card. Logic Action Standby Annunciator Color Burn-out Tlenmﬁtelg;lilre
Operation Action P Y
SETPOINT SELECT SETPOINT ACTION
EELB'EP& nooo5¢ 52 53 oy ,L"l[!L.,l E,l‘,ﬁ no Ab-HI  Rb-LO AU-HI
N no Au-L0 dE-HI dE-LD bARd
blidln toblo EobHl

Enter the action for the selected setpoint (alarm output). See Setpoint Alarm
Figures for a visual detail of each action. The Setpoint Actions that pertains to
the total is only active when the Setpoint Assignment is set to EobAL.

n = No Setpoint Action

Ah-Hl = Absolute high, with balanced hysteresis

Ab-L0 = Absolute low, with balanced hysteresis

Alf-H! = Absolute high, with unbalanced hysteresis

AlU-L0 = Absolute low, with unbalanced hysteresis

dE-Hl = deviation high, with unbalanced hysteresis

dE-L0 = deviation low, with unbalanced hysteresis

bANd = Outside band, with unbalanced hysteresis

hfid! = = Inside band, with unbalanced hysteresis

Foklo = Lower 6 digits of 9 digit Totalizer, with unbalanced hysteresis
tokH! = Upper 6 digits of 9 digit Totalizer, with unbalanced hysteresis

SP + YiHys /\ SP+Hys - N — — — — — — . P
sP : H

\
lys | Hys
SP + (-Dev
SP-YaHys — J‘ ————— | — sP w } (oo L 7\V_7/L _ J Hys
\
‘ | ‘ ‘ ALARM — ! !
ALARM _ OFF ON OFF ALARM __ OFF ON OFF STATE  ON OFF ON
STATE STATE
TTRIGGER POINTJ TTRIGGER POINTS[ TRIGGER POINTS
Absolute High Acting (Balanced Hys) = Ab - H! Absolute Low Acting (Unbalanced Hys) = All-L T Deviation High Acting (Dev < 0) = dE - H}
/—\ SP + Bnd o\ *
| SP + Dev [ I Hys
SP+%Hys — X\ — — — — — — — | | B ‘7777 7* Hys /[
spP T ‘ \ spP | |
| \ \ [
sP
SP - YHys S \ | T TN A T
SP - Bnd s
1 | ! " \ \ N
ALARM OFF ON OFF OFF OFF OFF
ALARM ___ OFF ON OFF STATE ALARM ON ON
STATE T T ?
TRIGGER POINTS TRIGGER POINTS TRIGGER POINTS
Absolute Low Acting (Balanced Hys) = Ak -1 1 Deviation High Acting (Dev > 0) = dE - H} Band Outside Acting = hAfld
sP ‘ ﬂ SP +Bnd {\ b s
sp

\
| Hys
: | N
I A - e N/

sp

T s SP-Bnd
I
\

OFF OFF
ASL?AF;I\IQ ON ALARM OFF oN OFF aarm ON | oFF [ ON [ oFf | ON
TTRIGGER POINTST STATE STATE * * * *
Absolute High Acting (Unbalanced Hys) = Ai{ - H! - TRIGGER POINTS TRIGGERPOINTS
This is also for Totalizer alarms: koklo, bokH! . Deviation Low Acting (Dev > 0) =dE -L{] Band Inside Acting = b/ld} n
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SETPOINT VALUE
- 199999 10 9999594

SE"u :nln o

Enter desired setpoint alarm value. Setpoint values can also be entered in the
Display Mode during Program Lockout when the setpoint is programmed as
ENL in Parameter Module 3. The decimal point position is determined by the
Setpoint Assignment value.

BAND/DEVIATION VALUE
- 199999 10 9599594

< ) ldn
Eli'l L
{
This parameter is only available in band and deviation setpoint actions. Enter
desired setpoint band or deviation value. When the Setpoint Action is
programmed for Band, this value can only be a positive value.

HYSTERESIS VALUE
U",!-E,-Eﬂ 065000

Enter desired hysteresis value. See Setpoint Alarm Figures for visual
explanation of how setpoint alarm actions (balanced and unbalanced) are
affected by the hysteresis. When the setpoint is a control output, usually balanced
hysteresis is used. For alarm applications, usually unbalanced hysteresis is used.
For unbalanced hysteresis modes, the hysteresis functions on the low side for
high acting setpoints and functions on the high side for low acting setpoints.
Note: Hysteresis eliminates output chatter at the switch point, while time delay
can be used to prevent false triggering during process transient events.

ON TIME DELAY
0.0 to 32 150 seconds

..: I Sn
Lot
of

Enter the time value in seconds that the alarm is delayed from turning on after
the trigger point is reached. A value of 0.0 allows the meter to update the alarm
status per the response time listed in the Specifications. When the output logic
is r Eu, this becomes off time delay. Any time accumulated at power-off resets
during power-up.

OFF TIME DELAY

E-TFF = 00 t0 32 150 seconds

00

Enter the time value in seconds that the alarm is delayed from turning off after
the trigger point is reached. A value of 0.0 allows the meter to update the alarm
status per the response time listed in the Specifications. When the output logic
is r Eu, this becomes on time delay. Any time accumulated at power-off resets
during power-up.

OUTPUT LOGIC

E,’ [ an nor rEu

nor

|

)
L

=

Enter the output logic of the alarm output. The nar logic leaves the output
operation as normal. The r £u logic reverses the output logic. In r £, the alarm
states in the Setpoint Alarm Figures are reversed.

RESET ACTION

CCCL &
l.ﬁgﬁl: ’ Auto LAELH LAELKE
Autao

Enter the reset action of the alarm output.

Auto = Automatic action; This action allows the alarm output to automatically
reset off at the trigger points per the Setpoint Action shown in Setpoint Alarm
Figures. The “on” alarm may be manually reset (off) immediately by a front
panel function key or user input.The alarm remains reset off until the trigger
point is crossed again.

LAELh { = Latch with immediate reset action; This action latches the alarm
output on at the trigger point per the Setpoint Action shown in Setpoint Alarm

Figures. Latch means that the alarm output can only be turned off by front
panel function key or user input manual reset, serial reset command or meter
power cycle. When the user input or function key is activated (momentary or
maintained), the corresponding “on” alarm output is reset immediately and
remains off until the trigger point is crossed again. (Previously latched alarms
will be off if power up Display Value is lower than setpoint value.)

LAEChd = Latch with delay reset action; This action latches the alarm output on
at the trigger point per the Setpoint Action shown in Setpoint Alarm Figures.
Latch means that the alarm output can only be turned off by front panel
function key or user input manual reset, serial reset command or meter power
cycle. When the user input or function key is activated (momentary or
maintained), the meter delays the event until the corresponding “on” alarm
output crosses the trigger off point. (Previously latched alarms are off if
power up Display Value is lower than setpoint value. During a power cycle,
the meter erases a previous Latch 2 reset if it is not activated at power up.)

MANUAL
RESET

e

[on] IOFF (Auko)

ALARM
STATE

OFF ON OFF | ON

OFF ON

|OFF (LALL 1)

| OFF | on [OFF atfe)

Setpoint Alarm Reset Actions

SETPOINT STANDBY OPERATION

Sblﬁu.l i 9E5

When YE5, the alarm is disabled (after a power up) until the trigger point is
crossed. Once the alarm is on, the alarm operates normally per the Setpoint
Action and Reset Mode.

SETPOINT ANNUNCIATOR

Hu’u‘lun o nor  rEu  FLASh OFF

nor

The OFF mode disables display setpoint annunciators. The nor mode
displays the corresponding setpoint annunciators of “on” alarm outputs. The
rEu mode displays the corresponding setpoint annunciators of “off” alarms
outputs. The FLASh mode flashes the corresponding setpoint annunciators of

on” alarm outputs.

LINE 1 CHANGE COLOR

nd CHE bBrEET
Ernllrk rEdOrE

=
o
=

'

OrANEE  ~E

d
rEdbrn LI

ne |

This parameter allows the Line 1 Display to change color, or alternate
between two colors, when the alarm is activated. When multiple alarms are
programmed to change color, the highest numbered active alarm (S4-S1)
determines the display color.

The 10 [HE selection will maintain the color displayed prior to the alarm
activation. The L} IE { selection sets the display to the Line 1 Display Color
(fo for), programmed in Module 3.

The following programming step is only available when Input Range in Module 1
is set for a temperature input (TC/RTD).

PROBE BURN-OUT ACTION
Sn
brrAck aFF - Of
OFF

Enter the probe burn-out action. In the event of a temperature probe failure
(TC open; RTD open or short), the output can be programmed to be on or off.
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MODULE 7 - SERIAL COMMUNICATIONS PARAMETERS (1-5Er) L)

Fro

1-5Ert AL

®

PARAMETER MENU

Fro

ng

b — Configures USB with settings required to operate with Crimson
configuration software. This will automatically internally configure the
PAX2A to use ModBus RTU protocol, 38400 baud, 8 bits, and unit address
of 247 when a USB cable is attached to PAX2A and PC. The serial port
settings shown in - 56-1 AL (this module) will not change, or show this.

Part — Configures USB to utilize serial settings and protocol as configured in
“%- SEr AL (this module).

COMMUNICATIONS TYPE

L e MbASE - ModBus ASCII
0 C rLL - RLC Protocol (ASCII)
MbuAST Mbrtu - ModBus RTU

Select the desired communications protocol. Modbus is preferred as it
provides access to all meter values and parameters. Since the Modbus protocol
is included within the PAX2A, the PAX Modbus option card, PAXCDC4, should
not be used. The PAXCDC1 (RS485), or PAXCDC2 (RS232) card should be
used instead.

BAUD RATE
LI sm (200 Y800 19200
orug 2400 9600 38400

Set the baud rate to match the other serial communications equipment on the
serial link. Normally, the baud rate is set to the highest value that all the serial
equipment are capable of transmitting and receiving.

DATA BIT
g

dAk i 1

o

i

Select either 7 or 8 bit data word lengths. Set the word length to match the
other serial communications equipment on the serial link.

PARITY BIT

Select a Unit Address that does not match an address number of any other

equipment on the serial link.

=

E ,qln:' nsm
u

o
L

Following a transmit value (“*” terminator) or Modbus command, the
PAX2A will wait this minimum amount of time in seconds before issuing a

serial response

TRANSMIT DELAY
0000 to 0250 seconds

\4
uoh L EYPE <L bAld L dAER 2L PRAEYR Rdde L dELRH %L Rbro R OPE
CONFI B MbASE 38400 B ng cql oo no it}
USB Comms Baud Rate Data Bit Parity Bit Meter Transmit Abbreviated Print
Setup Type Address Delay Printing Options
Programming information contained in this manual supercedes all programming
information included with the PAXCDC card.
USB SETUP METER UNIT ADDRESS
'U'S":l SR CONFE Part Hﬁn‘r SR 0 ko 99 - RLC Protocol
rnne 9 { ko 247 -ModBus
L Fi E E L’ 1

The following programming steps are only available when Communications Type

(E4PE) is programmed for r L L

Abru

SR
i

Select YES for full print or Command T transmissions (meter address,
mnemonics and parameter data) or NO for abbreviated print transmissions
(parameter data only). This will affect all the parameters selected in the print
options. If the meter address is 00, it will not be sent during a full transmission.

.

LIFE SRL

n

YES - Enters the sub-menu to select the meter parameters to appear during a print
request. For each parameter in the sub-menu, select 9£5 for that parameter
information to be sent during a print request or 1 for that parameter
information not to be sent. A print request is sometimes referred to as a block
print because more than one parameter information (meter address, mnemonics

ABBREVIATED PRINTING

no

YES

PRINT OPTIONS

no

YES

and parameter data) can be sent to a printer or computer as a block.

DISPLAY
PR EM o euen 0dd e
no EokAL
Set the parity bit to match that of the other serial communications equipment Hi

on the serial link. The meter ignores the parity when receiving data and sets the 5P
parity bit for outgoing data. If no parity is selected with 7 bit word length, an
additional stop bit is used to force the frame size to 10 bits.

1-717-767-6511
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Setpoint Values

FACTORY

SETTING MNEMONIC
YES INP
no TOT
ng MAX, MIN
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SERIAL COMMUNICATIONS

The PAX2A supports serial communications using the optional serial communication cards or via the USB programming port located on the side of the unit. When
USB is being used (connected), the serial communication card is disabled. When using the standard RS232 and RS485 Pax option cards, the PAX2A supports both the
RLC protocol and also supports ModBus communications. The Pax ModBus option card should not be used with the PAX2A, as the PAX2A internal ModBus protocol

supports complete unit configuration, and is much more responsive.

USB

The USB programming port is primarily intended to be used to configure the
PAX2A with the Crimson programming software. It can also, be used as a virtual
serial communications port following installation of the PAX2A USB drivers
that are supplied with the Crimson software. When the USB port is being used,
i.e. the USB cable is connected between PAX2A and PC, all serial communications
with the serial option card (if used) is disabled.

USB Cable type required: USB A to Mini-B (not supplied)

PAX2A CONFIGURATION USING CRIMSON AND USB

1. Install Crimson software.

2. Supply power to PAX2A

3. Insure “USB” parameter in module 1-5EFAL, is set to “CONMF) B> (factory
default setting).

4. Attach USB A — MiniB cable between PC and PAX2A

5. Create a new (File, New) or open an existing PAX2A database within
Crimson.

6. Configure Crimson 2 Link, Options to the serial port the communication cable
is attached (in Step 4).

SERIAL MODBUS COMMUNICATIONS

Modbus Communications requires that the Serial Communication Type
Parameter (E4PE) be set to “™Mbrku” or “MMbASL™.

PAX2A CONFIGURATION USING CRIMSON AND SERIAL

COMMUNICATIONS CARD

. Install Crimson software.

2. Install RS232 or RS485 card and connect communications cable from PAX2A

to PC.

3. Supply power to PAX2A

. Configure serial parameters in 1-5Ef AL to ™Mb r Ewu, 38,400 baud, address 247.

5. Create a new (File, New) or open an existing PAX2A database within
Crimson.

. Configure Crimson 2 Link, Options to the serial port the comunication cable
is attached (in step 2).

—_

N

N

SUPPORTED FUNCTION CODES
FCO03: Read Holding Registers

1. Up to 32 registers can be requested at one time.
2. HEX <8000> is returned for non-used registers.

FCO04: Read Input Registers

1. Up to 32 registers can be requested at one time.

2. Block starting point can not exceed register boundaries.

3. HEX <8000> is returned in registers beyond the boundaries.
4. Input registers are a mirror of Holding registers.

FCO06: Preset Single Register

1. HEX <8001> is echoed back when attempting to write to a read only register.

2. If the write value exceeds the register limit (see Register Table), then that
register value changes to its high or low limit. It is also returned in the
response.

FC16: Preset Multiple Registers

1. No response is given with an attempt to write to more than 32 registers at a
time.

2. Block starting point cannot exceed the read and write boundaries (40001-
41280).

3. If a multiple write includes read only registers, then only the write registers
will change.

4. If the write value exceeds the register limit (see Register Table), then that
register value changes to its high or low limit.

FCO08: Diagnostics
The following is sent upon FCO8 request:
Module Address, 08 (FC code), 04 (byte count), “Total Comms” 2 byte count,
“Total Good Comms” 2 byte count, checksum of the string
“Total Comms” is the total number of messages received that were addressed
to the PAX2. “Total Good Comms” is the total messages received by the
PAX2A with good address, parity and checksum. Both counters are reset
to 0 upon response to FC08 and at power-up.

FC17: Report Slave ID

The following is sent upon FC17 request:
RLC-PAX2A ab<0100h><20h><20h><10h>
a = SP Card, “0”-No SP, “2” or “4” SP
b = Linear Card “0” = None, “1” = Yes
<0100> Software Version Number (1.00)
<20h>Max Register Reads (32)
<20h>Max Register Writes (32)
<10h> Number Guid/Scratch Pad Regs (16)

SUPPORTED EXCEPTION CODES

01: lllegal Function
Issued whenever the requested function is not implemented in the meter.

02: lllegal Data Address

Issued whenever an attempt is made to access a single register that does not
exist (outside the implemented space) or to access a block of registers that falls
completely outside the implemented space.

03: lllegal Data Value
Issued when an attempt is made to read or write more registers than the meter
can handle in one request.

07: Negative Acknowledge

Issued when a write to a register is attempted with an invalid string length.
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PAX2A FREQUENTLY USED MODBUS REGISTER TABLE

Only frequently used registers are shown below. THe entire Modbus Register Table can be found at www.redlion.net.

The below limits are shown as Integers or HEX <> values. Read and write functions can be performed in either Integers or Hex as long as the conversion was done
correctly. Negative numbers are represented by two’s complement.

Note 1: The PAX2A should not be powered down while parameters are being changed. Doing so may corrupt the non-volatile memory resulting in checksum errors.

REGISTER FACTORY
ADDRESS REGISTER NAME LOW LIMIT | HIGH LIMIT | ACCESS COMMENTS
FREQUENTLY USED REGISTERS
40001 Input Relative Value (Hi word) Process value of present input level. This value is
affected by Input Type, Resolution, Scaling, & Offset
. N/A N/A N/A Read Only Value. (Relative Value = Absolute Input Value + Offset
40002 Input Relative Value (Lo word) Value)
40003 Maximum Value (Hi word)
-199999 999999 N/A Read/Write
40004 Maximum Value (Lo word)
40005 Minimum Value (Hi word)
-199999 999999 N/A Read/Write
40006 Minimum Value (Lo word)
40007 Total Value (Hi word)
-199999999] 999999999 N/A Read/Write
40008 Total Value (Lo word)
40009 Setpoint 1 Value (Hi word)
-199999 999999 100 Read/Write |Active List (A or B)
40010 Setpoint 1 Value (Lo word)
40011 Setpoint 2 Value (Hi word)
-199999 999999 200 Read/Write |Active List (A or B)
40012 Setpoint 2 Value (Lo word)
40013 Setpoint 3 Value (Hi word)
-199999 999999 300 Read/Write |Active List (A or B)
40014 Setpoint 3 Value (Lo word)
40015 Setpoint 4 Value (Hi word)
-199999 999999 400 Read/Write |Active List (A or B)
40016 Setpoint 4 Value (Lo word)
40017 Setpoint 1 Band/Dev. Value (Hi word) 199999 999999 0 Read/Write Active List (A or B). Applicable only for Band or
40018 Setpoint 1 Band/Dev. Value (Lo word) Deviation Setpoint Action.
40019 Setpoint 2 Band/Dev. Value (Hi word) ; ’ :
199999 | 999999 0 Read/Write ggt\',‘i’:ﬁ'(')':ts(g Ogift)xigg'r']"ab'e only for Band or
40020 Setpoint 2 Band/Dev. Value (Lo word) P ’
40021 Setpoint 3 Band/Dev. Value (Hi word) 199999 999999 0 Read/Wirite Active List (A or B). Applicable only for Band or
40022 Setpoint 3 Band/Dev. Value (Lo word) Deviation Setpoint Action.
40023 Setpoint 4 Band/Dev. Value (Hi word) : ’ ;
199999 | 999999 0 Read/Write gce‘\'l‘i’:ﬁ';'rfts(:t Ogift)Aﬁﬁg'rzcab'e only for Band or
40024 Setpoint 4 Band/Dev. Value (Lo word) p ’
Status of Setpoint Outputs. Bit State: 0 = Off, 1 = On.
Bit 3 = S1, Bit 2 = S2, Bit 1 = S3, Bit 0 = S4.
40025 Setpoint Output Register (SOR) 0 15 N/A Read/Write |Outputs can only be activated/reset with this register
when the respective bits in the Manual Mode Register
(MMR) are set.
Bit State: 0 = Auto Mode, 1 = Manual Mode
40026 Manual Mode Register (MMR) 0 31 0 Read/Write |Bit4 = S1, Bit 3 = S2, Bit 2 = S3, Bit 1 = S4,
Bit 0 = Linear Output
Bit State: 1 = Reset Output, bit is returned to zero
40027 Reset Output Register 0 15 0 Read/Write [following reset processing; Bit 3 = S1, Bit 2 = S2,
Bit 1 = S3, Bit 0 = S4
) ) Linear Output Card written to only if Linear Output is in
40028 Analog Output Register (AOR) 0 4095 0 Read/Write Manual Mode.(MMR bit 0 = 1)
40029 Input Absolute Value (Hi word) Gross value of present Input level. This value is
N/A N/A N/A Read Only |affected by Input Type, Resolution, Scaling, but not
40030 Input Absolute Value (Lo word) affected by Offset Value
40031 Input Offset Value (Hi word) ) Input Offset Value plus the Input Absolute Value equals
-199999 999999 0 Read/Write the Relative Input Value (standard meter value)
40032 Input Offset Value (Lo word) P ’
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SERIAL RLC PROTOCOL COMMUNICATIONS

RLC Communications requires the Serial Communications Type Parameter
(EYPE) be set to “rLL ™.

SENDING SERIAL COMMANDS AND DATA TO THE METER

When sending commands to the meter, a string containing at least one
command character must be constructed. A command string consists of a
command character, a value identifier, numerical data (if writing data to the
meter) followed by a command terminator character * or $.

Command Chart

COMMAND | DESCRIPTION | NOTES
N Node Address | Address a specific meter. Must be followed by a
Specifier one or two digit node address. Not required when
address = 0.
T Transmit Value | Read a register from the meter. Must be followed
(read) by register ID character
\% Value Change | Write to register or output. Must be followed by
(write ) register ID character and numeric data.
R Reset Reset a register or output. Must be followed by
register ID character.
P Block Print Initiates a block print output. Registers are defined
Request in programming.

Command String Construction

The command string must be constructed in a specific sequence. The meter
does not respond with an error message to invalid commands. The following
procedure details construction of a command string:

. The first characters consist of the Node Address Specifier (N) followed by a
1 or 2 character address number. The address number of the meter is
programmable. If the node address is 0, this command and the node address
itself may be omitted. This is the only command that may be used in
conjunction with other commands.

2. After the address specifier, the next character is the command character.

. The next character is the Register ID. This identifies the register that the
command affects. The P command does not require a Register ID character.
It prints according to the selections made in print options.

4. If constructing a value change command (writing data), the numeric data is
sent next.

. All command strings must be terminated with the string termination
characters * or $. The meter does not begin processing the command string
until this character is received. See Timing Diagram figure for differences
between terminating characters.

—_—

W

Register Identification Chart

VALUE
ID DESCRIPTION MNEMONIC | APPLICABLE COMMANDS/COMMENTS
A | Input (relative INP T, P, R (Reset command resets input
value) to zero; tares)
B | Total TOT T, P, R (Reset command resets total
to zero)
C | Max Input MAX T, P, R (Reset command resets Max
to current reading)
D | Min Input MIN T, P, R (Reset command resets Min
to current reading)
E | Setpoint 1 SP1 T, P, V, R (Reset command resets
F | Setpoint 2 SP2 the setpoint output)
G | Setpoint 3 SP3
H [ Setpoint 4 SP4
| Band/Deviation 1 BD1 T,V
J Band/Deviation 2 BD2 T,V
K | Band/Deviation 3 BD3 T,V
L | Band/Deviation 4 BD4 T,V
M | Absolute Input ABS T
value
Offset OFS T,V
U | Auto/Manual MMR T,V
Register
W [ Analog Output AOR TV
Register
X | Setpoint Register SOR T,V

Command String Examples:

1. Node address = 17, Write 350 to Setpoint 1.
String: N17VE350$

2. Node address = 5, Read Input value.
String: NSTA*

3. Node address = 0, Reset Setpoint 4 output.
String: RH*

Sending Numeric Data

Numeric data sent to the meter must be limited to 6 digits (-199999 to
999999). Leading zeros are ignored. Negative numbers must have a minus sign.
The meter ignores any decimal point and conforms the number to the scaled
resolution. (For example: the meter’s scaled decimal point position = 0.0 and 25
is written to a register. The value of the register is now 2.5.

Note: Since the meter does not issue a reply to value change commands, follow
with a transmit value command for readback verification.
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RECEIVING DATA FROM THE METER

Data is transmitted by the meter in response to either a transmit command (T),
a print block command (P) or User Function print request. The response from
the meter is either a full field transmission or an abbreviated transmission. The
meter response mode is selected in program Module 7 (Abru).

Full Field Transmission (Address, Mnemonic, Numeric data)

Byte Description

1,2 2 byte Node Address field [00-99]

3 <SP> (Space)

4-6 3 byte Register Mnemonic field

7-18 2 byte data field, 10 bytes for number, one byte for sign, one byte for
decimal point

19 <CR> carriage return

20 <LF> line feed

21 <SP>* (Space)

22 <CR>* carriage return

23 <LF>* line feed

* These characters only appear in the last line of a block print.

The first two characters transmitted are the node address, unless the node
address assigned = 0, in which case spaces are substituted. A space follows the
node address field. The next three characters are the register mnemonic.

The numeric data is transmitted next. The numeric field is 12 characters long
(to accommodate the 10 digit totalizer), with the decimal point position floating
within the data field. Negative values have a leading minus sign. The data field
is right justified with leading spaces.

The end of the response string is terminated with a carriage return <CR> and
<LF>. When block print is finished, an extra <SP><CR> <LF> is used to
provide separation between the blocks.

Abbreviated Transmission (Numeric data only)

Byte Description

1-12 12 byte data field, 10 bytes for number, one byte for sign, one byte for
decimal point

13 <CR> carriage return

14 <LF> line feed

15 <SP>* (Space)

16 <CR>* carriage return

17 <LF>* line feed

* These characters only appear in the last line of a block print.

Meter Response Examples:
1. Node address = 17, full field response, Input = 875
17 INP 875 <CR><LF>
2. Node address = 0, full field response, Setpoint 2 = -250.5
SP2 -250.5<CR><LF>
3. Node address = 0, abbreviated response, Setpoint 2 = 250, last line of block
print
250<CR><LF><SP><CR><LF>

Auto/Manual Mode Register (MMR) ID: U

This register sets the controlling mode for the outputs. In Auto Mode (0) the
meter controls the setpoint and analog output. In Manual Mode (1) the outputs
are defined by the registers SOR and AOR. When transferring from auto mode
to manual mode, the meter holds the last output value (until the register is
changed by a write). Each output may be independently changed to auto or
manual. In a write command string (VU), any character besides 0 or 1 in a field
will not change the corresponding output mode.

U abcde
Il_—e = Analog Output
d =SP4
c=SP3
b=SP2
a=SP1

Example: VU00011 places SP4 and Analog in manual.

Analog Output Register (AOR) ID: W

This register stores the present signal value of the analog output. The range
of values of this register is 0 to 4095, which corresponds to the analog output
range per the following chart:

Register Output Signal*
Value 0-20mA | 420mA | 0-10V
0 0.00 [4.00 0.000
1 0.005 [4.004 0.0025

2047 10.000 | 12.000 5.000
4094 19.995 | 19.996 | 9.9975
4095 20.000 |20.000 | 10.000

*Due to the absolute accuracy rating and resolution of the output card, the
actual output signal may differ 0.15% FS from the table values. The output
signal corresponds to the range selected (0-20 mA, 4-20 mA or 0-10 V).

Writing to this register (VW) while the analog output is in the Manual Mode
causes the output signal level to update immediately to the value sent. While in
the Automatic Mode, this register may be written to, but it has no effect until the
analog output is placed in the manual mode. When in the Automatic Mode, the
meter controls the analog output signal level. Reading from this register (TW)
will show the present value of the analog output signal.

Example: VW2047 will result in an output of 10.000 mA, 12.000 mA or

5.000V depending on the range selected.

Setpoint Output Register (SOR) ID: X

This register stores the states of the setpoint outputs. Reading from this
register (TX) will show the present state of all the setpoint outputs. A “0” in the
setpoint location means the output is off and a “1” means the output is on.

X abed
t d =SP4
¢=SP3
b=SP2
a=SP1

In Automatic Mode, the meter controls the setpoint output state. In Manual
Mode, writing to this register (VX) will change the output state. Sending any
character besides 0 or 1 in a field or if the corresponding output was not first in
manual mode, the corresponding output value will not change. (It is not
necessary to send least significant 0s.)

Example: VX10 will result in output 1 on and output 2 off.
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COMMAND RESPONSE TIME

The meter can only receive data or transmit data at any one time (half-duplex
operation). When sending commands and data to the meter, a delay must be
imposed before sending another command. This allows enough time for the
meter to process the command and prepare for the next command.

At the start of the time interval t;, the computer program prints or writes the
string to the com port, thus initiating a transmission. During t;, the command
characters are under transmission and at the end of this period, the command
terminating character (*) is received by the meter. The time duration of t; is
dependent on the number of characters and baud rate of the channel.

t; = (10 * # of characters) / baud rate

At the start of time interval t,, the meter starts the interpretation of the
command and when complete, performs the command function. This time
interval t, varies from 2 msec to 15 msec. If no response from the meter is
expected, the meter is ready to accept another command.

If the meter is to reply with data, the time interval t, is controlled by the use
of the command terminating character and the (Serial Transmit Delay parameter
(dELRY)). The standard command line terminating character is “*”. This
terminating character results in a response time window of the Serial Transmit
Delay time (dELAY) plus 15 msec. maximum. The dELAY parameter should be
programmed to a value that allows sufficient time for the release of the sending
driver on the RS485 bus. Terminating the command line with “$” results in a
response time window (t,) of 2 msec minimum and 15 msec maximum. The
response time of this terminating character requires that sending drivers release
within 2 msec after the terminating character is received.

At the beginning of time interval t;, the meter responds with the first
character of the reply. As with t;, the time duration of t; is dependent on the
number of characters and baud rate of the channel.

t3 = (10 * # of characters) / baud rate.

At the end of t3, the meter is ready to receive the next command. The
maximum serial throughput of the meter is limited to the sum of the times t;, t,
and t3.

Timing Diagrams

NO REPLY FROM METER

COMMUNICATION FORMAT

Data is transferred from the meter through a serial communication channel.
In serial communications, the voltage is switched between a high and low level
at a predetermined rate (baud rate) using ASCII encoding. The receiving device
reads the voltage levels at the same intervals and then translates the switched
levels back to a character.

The voltage level conventions depend on the interface standard. The table
lists the voltage levels for each standard.

LOGIC INTERFACE STATE RS232* RS485*
1 mark (idle) TXD,RXD; -3 to -15 V a-b <-200 mV
0 space (active) TXD,RXD; +3to +15V | a-b > +200 mV

* Voltage levels at the Receiver

Data is transmitted one byte at a time with a variable idle period between
characters (0 to «). Each ASCII character is “framed” with a beginning start bit,
an optional parity bit and one or more ending stop bits. The data format and
baud rate must match that of other equipment in order for communication to
take place. The figures list the data formats employed by the meter.

Start bit and Data bits

Data transmission always begins with the start bit. The start bit signals the
receiving device to prepare for reception of data. One bit period later, the least
significant bit of the ASCII encoded character is transmitted, followed by the
remaining data bits. The receiving device then reads each bit position as they are
transmitted. Since the sending and receiving devices operate at the same
transmission speed (baud rate), the data is read without timing errors.

Command Meter
String Response
Transmission ‘ Time
Ready t ty Ready
Commondj
Terminator
Received
RESPONSE FROM METER
Command Meter
String Response
_— Tronsmissionl Time | —
Ready t t ts Ready
Commondj FirstJ) Reply |
Terminator Character Transmission
Received of Reply Time
Start bit Stop bit

IDLE | 0 |bolbi |b2|bs|b4 |bs|bs|bs[1 [IDLE
(8 data, no parity, 1 stop)

IDLE |0 Jbolbi |p2|bs|balos|os|P [1 | IDLE

(7 data, parity, 1 stop)

IDLE | 0bolbi [b2|bs|bsbs|bs[t [t TIDLE

(7 data, no parity, 2 stop)
Note: bg — bsis ASCII data.

Character Frame Figure

Parity bit

After the data bits, the parity bit is sent. The transmitter sets the parity bit to
a zero or a one, so that the total number of ones contained in the transmission
(including the parity bit) is either even or odd. This bit is used by the receiver
to detect errors that may occur to an odd number of bits in the transmission.
However, a single parity bit cannot detect errors that may occur to an even
number of bits. Given this limitation, the parity bit is often ignored by the
receiving device. The PAX meter ignores the parity bit of incoming data and
sets the parity bit to odd, even or none (mark parity) for outgoing data.

Stop bit

The last character transmitted is the stop bit. The stop bit provides a single bit
period pause to allow the receiver to prepare to re-synchronize to the start of a
new transmission (start bit of next byte). The receiver then continuously looks
for the occurrence of the start bit. If 7 data bits and no parity is selected, then 2
stop bits are sent from the PAX meter.
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MODULE 8 - ANALOG OUTPUT PARAMETERS (& -fAnllut)

the PAXCDL card.

Pro PARAMETER MENU Pro
B-Ant Oy o
A
)
This module is only accessible with the A 4 ' : ' ;
optionsl PAXCDL Avalog carsnsaled. [ UPE ™+ _[FICGY £ [ATAL T |_IAAL OF¥ | PAREE™ B aFicE™
Programming information contained in 4-20 ngn 45440 18408 a7 lo
this manual supercedes all Analo . :
S < . g Type Analog Output Analog Low Analog High Update Burn-out
programming information included with Assignment Scale Value Scale Value Time Action

Temperature Input Only

ANALOG OUTPUT TYPE

g-20

FYPE M wean o-m
Y-20
Enter the analog output type. For 0-20 mA or 4-20 mA use terminals 18 and

19. For 0-10 V use terminals 16 and 17. Only one range can be used at a time.

ANALOG OUTPUT ASSIGNMENT

MOME rEL ABS EokAL He Lo
51 5¢ 53 &M

Enter the source for the analog output to retransmit:

MONME = Manual Mode operation. (See Module 7, Serial RLC Protocol).

r EL =Relative (net) Input Value. The Relative Input Value is the Absolute Input
Value including the Display Offset Value.

AbS = Absolute (gross) Input Value. The Absolute Input Value is the scaled input
value. It does not include the Display Offset Value.

tokAL = Totalizer Value

H « = Maximum Display Value

L o = Minimum Display Value

5 1-5Y4 = Setpoint Values

ANAL DG

Enter the Display Value that corresponds to 0 mA (0-20 mA) , 4 mA (4-20
mA) or 0 VDC (0-10 VDC).

ANALOG LOW SCALE VALUE
- 199999 0 395559

L]

ANALOG HIGH SCALE VALUE

ANAL DRy - 199999 , 999999
(annn

Enter the Display Value that corresponds to 20 mA (0-20 mA) , 20 mA (4-20
mA) or 10 VDC (0-10 VDC).

ANALOG UPDATE TIME

e

i
Enter the analog output update rate in seconds. A value of 0.0 allows the
meter to update the analog output at the ADC Conversion Rate.

00 to {00

The following programming step is only available when Input Range in Module 1
is set for a temperature input (TC/RTD).

PROBE BURN-OUT ACTION

brofck™  #o i

Lo

Enter the probe burn-out action. In the event of a temperature probe failure,
the analog output can be programmed for low or high scale.

MODULE 9 - FACTORY SERVICE OPERATIONS (3-FALLErY)

Fro Fro

9-FRCErY ng
A
®
Y
L0k e

Factory
Service Code

PARAMETER MENU

RESTORE FACTORY DEFAULTS
[0f = [ESFE | JOdE_ ™
1)

Use the /F\ and ¥2/ keys to display [df 55 and press P. The meter will flash
rESEL and then return to L0dE 580, Press the P key to return to Display Mode.
This will overwrite all user settings with the factory settings.

MODEL AND CODE VERSION

E =& [P

o YEr X.XX o]

FLS .l: EEI' FLS

The meter will briefly display the model (P2A) on Line 1, and the current
firmware version ({Er x.xx) on Line 2, and then return to £0dE 50.

CALIBRATION
[y F[5® .l'gl frsl A0 Curr  Uolk
Ly qu L Lna ThMS ke ICE
rtd AnLOuk

The meter has been fully calibrated at the factory. Scaling to convert the input
signal to a desired display value is performed in Module 1. If the meter appears
to be indicating incorrectly or inaccurately, refer to Troubleshooting before
attempting to calibrate the meter. When recalibration is required (generally
every 2 years), it should only be performed by qualified technicians using
appropriate equipment. Calibration does not change any user programmed
parameters. However, it will affect the accuracy of the input signal and the
values previously stored using the Apply (AFPLY) Scaling Style.
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Preparation for Current, Volt, and Ohm Input Calibration
Warning: Input Calibration of this meter requires a signal source
A capable of producing a signal greater than or equal to the range
being calibrated with an accuracy of 0.01% or better.

Before starting, verify that the Input Range, T/V, and Excitation Jumper is set
for the range to be calibrated. Verify that the precision signal source is connected
and ready. Allow a 30 minute warm-up period before calibrating the meter.
Selecting 10 at any calibration step, will cause the unit to maintain the existing
calibration parameters for that step. Selecting YE5 and pressing the P key will
cause the unit to store new calibration settings for the range selected. Pressing
D at any time will exit programming mode, but any range that has been
calibrated will maintain the new settings.

Current, Volt and Ohm Calibration Procedure
1. After entering LodE Y8, in Module 9, select the input signal type (Lurr,
Yolt,Oh™M5) to be calibrated.
2. Press the P key until the desired range along with 2EF is indicated on Line 1
of the meter.
3. Apply the zero input limit of the range indicated on Line 1 of the meter.
4. Press [P\ to select 4E 5.
5. Press P. Display will indicate - - - - on Line 2 as the unit reads and stores the
new calibration parameter.
. Display will indicate the desired range along with Fifl on Line 1 of the meter.
. Apply the signal level indicated on Line 1 of the meter.
. Press [Fi\ to select £ 5.
. Press P. Display will indicate - - - - on Line 2 as the unit reads and stores the
new calibration parameter.
10. Repeat Preparation and Calibration Procedure for each Input Range to be
calibrated.

O 00 3 N

Preparation for TC calibration
TC calibration parameters will affect RTD calibration. If using an RTD, it is
recommended that the RTD calibration be performed after completing the TC
calibration.
Warning: TC Input Calibration of this meter requires a signal source
A capable of producing a 60 mV signal with an accuracy of 0.01%
or better.

Before starting, verify the T/V jumper is in the T position. Verify the precision
signal source is connected and ready. Allow a 30 minute warm-up period before
calibrating the meter. Selecting 10l at any calibration step, will cause the unit to
maintain the existing calibration parameters for that step. Selecting YE5 and
pressing P key will cause the unit to store new calibration settings for the range
selected. Pressing D at any time will exit programming mode, but any range that
has been calibrated will maintain the new settings.

TC Calibration Procedure

1. After entering LodE Y8, in Module 9, select the Ec .

2. Press the P key. Display will indicate 88684 with ZER in upper right.

3. Apply 0 mV to input.

4. Press [F\to select 4E5.

5. Press P. Display will indicate - - - - on Line 2 as the unit reads and stores the
new calibration parameter.

. Display will indicate 0604 with FUL in upper right.

. Apply 60 mV to input.

. Press [F\to select YE&S.

. Press P. Display will indicate - - - - on Line 2 as the unit reads and stores the
new calibration parameter.

10. TC Calibration complete.

O 00 3

Preparation for RTD Input Calibration
RTD calibration is dependent on TC calibration parameters. Therefore, the
TC calibration should be performed prior to attempting the RTD calibration.
Warning: RTD Input Calibration of this meter requires a signal
A source capable of producing a 300 ohm resistance with an
accuracy of 0.01% or better.

Before starting, verify that the T/V Jumper is in the T position. Verify the
RTD jumper is in the proper range. Verify the precision signal source is
connected and ready. Allow a 30 minute warm-up period before calibrating the
meter. Selecting 10 at any calibration step, will cause the unit to maintain the
existing calibration parameters for that step. Selecting ¥£5 and pressing P key
will cause the unit to store new calibration settings for the range selected.
Pressing D at any time will exit programming mode, but any range that has been
calibrated will maintain the new settings.

RTD Calibration Procedure
1. After entering Code 48, in Module 9, selectrkd.
2. Press the P key until the desired range along with I in upper right corner is
indicated on Line 1 of the meter.
3. Apply zero ohms to the input of the meter.
4. Press [F\to select YE5.
. Press P. Display will indicate - - - - on Line 2 as the unit reads and stores the
new calibration parameter.
. Display will indicate the desired range along with a value in the upper right
corner, in ohms, to be applied in the next step on Line 1 of the meter.
. Apply the signal level, in ohms, indicated in the upper right corner of Line 1
on the meter.
8. Press [F\to select 4E 5.
. Press P. Display will indicate - - - - on Line 2 as the unit reads and stores the
new calibration parameter.
10. Repeat Preparation and Calibration Procedure for each Input Range to be
calibrated.

(%
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Ice Point Calibration Procedure

. Remove all option cards.

. Verify ambient temperature of meter environment is between 20°C and 30°C.

. Set T/V jumper in the T position.

. Connect a thermocouple with an accuracy of 1°C or better to the meter.

. In Module 1 of unit programming, verify Input Range (-A3E) is set to the type
thermocouple connected in step 4, Temperature Scale (SLALE) is °C, Ice Point
Compensation (1LE) is turned ON, Decimal Resolution (dELPTE) is 0.0,
Rounding Increment (round) is 0.1 and Display Offset (OFF5EL) is set to 0.

. Place the thermocouple in close thermal contact to a reference thermometer
probe. (Use a reference thermometer with an accuracy of 0.25% °C or better.)
The two probes should be shielded from air movement and allowed sufficient
time to equalize in temperature. (A calibration bath could be used in place of
the thermometer.)

7. If a difference exits between PAX2A display and reference thermometer,

continue calibration.

8. Note the PAX2A display reading as the “Display Mode” reading to be used in

Step 12.
9. Enter Module 9, select LadE 48 and press P.
10. Select { LE and press P.
11. Display will indicate the Existing ICE Point Value.
12. Calculate a new ICE Point Value using: Existing ICE Point Value +
(reference temperature — Display Mode reading). All values are in °C.

13. Using A\ and ¥7/ change Existing ICE Point Value to indicate the new ICE
Point Value calculated in Step 12.

14. Press P and return to Display Mode. Verify the Display Mode reading (with
0 Display Offset) matches the reference temperature. If not, repeat steps 8
thru 14.

DA W~

N

Preparation for Analog Output Card Calibration
f Warning: Calibration of this meter requires an external meter with

an accuracy of 0.005% or better.

Before starting, verify that the precision voltmeter (voltage output) or current
meter (current output) is connected and ready. Perform the following procedure.
1. After entering LodE 48, in Module 9, select ArLOut.

2. Using the chart below, step through the five selections to be calibrated. At
each prompt, use the PAX2A /F\ and 2/ keys to adjust the external meter
display to match the selection being calibrated. When the external reading
matches, or if the particular range is not in need of calibration, press the P key
to advance to the next range.

PAX2A DISPLAY | EXTERNAL METER ACTION
BoooR 0.00 mA [F\ and ¥2/ to adjust External Meter
OO0YR 4.00 mA [F\ and ¥/ to adjust External Meter
0ocoR 20.00 mA [F\ and ¥/ to adjust External Meter
i 0.00 vV [F\ and ¥/ to adjust External Meter
100y 10.00 V [F\ and ¥/ to adjust External Meter

3. Calibration Complete.
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TROUBLESHOOTING

PROBLEM

REMEDIES

No Display At Power-Up

Check power level and power connections

No Display After Power-Up

Check Module 3: d-LEL, d-fonk, and LI { program settings.

Program Locked-Out

Check for Active User Input, programmed for PLIL. Deactivate User Input.

Enter proper access code at L IdE [ prompt.

No Line 1 Display

Check Module 3: LI E { program setting.

No Line 2 Display

Check Module 3: ALLESS program settings.

No Programmable Units Display

Check Module 3: 1 E5 Mnemonic program settings.

Incorrect Input Display Value

Check Input Jumper Setting, Input Level, and Input Connections.

Contact factory

Display of ILOL , ULUL , Shork,BPER or , ..

See General Meter Specifications, Display Messages.

Modules or Parameters Not Accessible

Check for corresponding plug-in option card.

Verify parameter is valid in regard to previous program settings.

Error Code: Err KEY

Keypad is active at power up. Check for depressed or stuck keypad. Press
any key to clear Error Code.

Error Code: EE PAr
Error Code: EE Pdn

Parameter Data Checksum Error. Press any key to clear Error Code, verify
all program settings and cycle power. Contact factory if Error Code returns at
next power-up.

Error Code: ErrPro

Parameter Data Validation Error. Press any key to clear Error Code, verify all
program settings and cycle power. Contact factory if Error Code returns at
next power-up.

Error Code: EE [AL

Calibration Data Validation Error. Contact factory.

Error Code: EE L n

Linear Output Card Data Validation Error. Press any key to clear Error Code
and cycle power. If Error Code returns at next power-up, replace Linear
Option Card or contact factory.

Courtesy of Steven Engineering, Inc. - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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MODEL PAXH - AC TRUE RMS VOLT AND CURRENT

This is a brief overview of the PAXH. For complete specifications and programming information, see the

PAX Analog Input Panel Meters Bulletin starting on page 301.

R FlA F2V RST
psP PA redlell

C€

¢ (UL ) us uisTen

IND. CONT. EQ.
51EB

PAXH SPECIFICATIONS

INPUT RANGES:
Isolation To Option Card Commons and User Input Commons: 125 Vrms
Isolation To AC Power Terminals: 250 Vrms

MAX
INPUT " IMPEDANCE MAX DC
RANGE ACCURACY (60 Hz) cg\,/‘ggr_lé?\lés BLOCKING RESOLUTION
- -
200 my | 0-1% of reading | gag 30V 0V | 0.01mv
+0.4 mV
0.1% of reading
2V o 686 Kohm 30V 50V | 04 mV
o0y | 01%ofreading | goqionm | 300v | 300V | 1mv
+20 mV
- -
300y | 0-2% ofreading | go i ohm 300V [+300V**| 0.1V
+0.3 V
0.1% of reading
200 pA 204 A 111 Kohm | 15mA | £15mA | 0.01pA
0.1% of reading
2 mA 42 oA 111 ohm 50mA | £50mA | 0.1 pA
0.1% of reading
20 mA 220 A 1110hm | 150mA |+150mA| 1A
0.1% of reading
200 mA +0.2 mA 1.1 ohm 500 mA +500 mA 10 pA
- -
s5a | 05%ofreading | 45 ony 7 A= 47 AR 1 mA
+5 mA
362

5-DIGIT 0.56" RED SUNLIGHT READABLE OR STANDARD
GREEN DISPLAY

FOUR VOLTAGE RANGES (300 VAC Max)

FIVE CURRENT RANGES (5 A Max)

ACCEPTS AC OR DC COUPLED INPUTS

THREE WAY ISOLATION: POWER, INPUT AND OUTPUTS
FOUR SETPOINT ALARM OUTPUTS (w/OPTION CARD)
COMMUNICATION AND BUS CAPABILITIES (w/OPTION CARD

*Conditions for accuracy specification:
- 20 minutes warmup
- 18-28°C temperature range, 10-75% RH non-condensing
- 50 Hz - 400 Hz sine wave input
- 1% to 100% of range
- Add 0.1% reading + 20 counts error over 0-50°C range
- Add 0.2% reading + 10 counts error for crest factors up to 3, add 1%
reading up to 5
- Add 0.5% reading + 10 counts of DC component
- Add 1% reading + 20 counts error over 20 Hz to 10 KHz range
** Non-repetitive surge rating: 15 A for 5 seconds
*** Inputs are direct coupled to the input divider and shunts. Input signals
with high DC component levels may reduce the usable range.

MAX CREST FACTOR (Vp/VrRMS): 5 @ Full Scale Input
INPUT COUPLING: AC or AC and DC

INPUT CAPACITANCE: 10 pF

COMMON MODE VOLTAGE: 125 VAC working
COMMON MODE REJECTION: (DC to 60 Hz) 100 dB

www.redlion.net
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MODEL CUB4LP - LOOP POWERED PROCESS INDICATOR
MODEL CUB4CL - CURRENT LOOP INDICATOR

® DUAL RANGE, 4 to 20 mA OR 10 to 50 mA
® 372-DIGIT, 0.6" (15.2 mm) HIGH DIGITS

® POSITIVE IMAGE TRANSFLECTIVE LCD WITH RED BACKLIGHT
OR POSITIVE IMAGE REFLECTIVE LCD (CUB4LP)

® POSITIVE IMAGE TRANSFLECTIVE LCD WITH RED BACKLIGHT
OR NEGATIVE IMAGE TRANSMISSIVE WITH RED OR YELLOW/
GREEN BACKLIGHT (CUB4CL)

® SPAN AND OFFSET CAPABILITY
® NEGATIVE AND OVERRANGE INDICATION
® SELECTABLE DECIMAL POINT POSITION
® NEMA 4X/IP65 SEALED FRONT PANEL BEZEL
® FITS DIN STANDARD CUT-OUT 2.68" (68 mm) X 1.30" (33 mm)
FOR USE IN HAZARDOUS LOCATIONS:
LISTED Class I, Division 2, Groups A, B, C, and D
TELEMETERBI?\E_-‘(.JEQUIPMENT Class /l, Division 2, Gf'OUpS Fand G
Class Ill, Division 2
DESCRIPTION SAFETY SUMMARY

The CUB4LP and CUB4CL are additions to the CUB4 product line. The
CUBA4LP uses a 4 to 20 mA or a 10 to 50 mA input signal as operating power.
The input signal is also used to power the backlighting on the CUB4LP40 unit.
The CUB4CL uses a 4 to 20 mA or a 10 to 50 mA input signal to power the unit.
An external power supply is used to power the CUB4CL backlighting to provide
a brighter, more consistent display and a lower compliance voltage.

The units have a 3'2-digit LCD display with 0.6" (15.2 mm) high digits and
a DIP switch selectable decimal point. The CUB4LP display is available in
positive image reflective (dark digits, reflective background) or positive image
transflective (dark digits, illuminated background) with red backlighting. The
CUBA4CL display is available in positive image transflective (dark digits,
illuminated background) with red or yellow/green backlighting or negative
image transmissive (illuminated digits, dark background) with red or yellow/
green backlighting.

The ability to scale the display allows indication in any desired unit of
measurement such as temperature, pressure, humidity, fluid flow, etc. The unit
is calibrated at the factory with 0.0 displayed @ 4 mA input and 100.0 displayed
@ 20 mA input.

The units are contained in a lightweight, high impact plastic case with a clear
viewing window. When properly installed, the sealed front panel meets NEMA
4X/IP65 specifications for wash-down and dusty environments.

A\

CAUTION: Risk of Danger.
Read complete instructions prior to
installation and operation of the unit.

All safety related regulations, local codes and instructions that appear in the
manual or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If
equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

WARNING - EXPLOSION HAZARD - SUBSTITUTION
OF COMPONENTS MAY IMPAIR SUITABILITY FOR

CLASS |, DIVISION 2 / CLASS I, DIVISION 2 / CLASS I, DIVISION 2

SPECIFICATIONS

1. DISPLAY: 3'5-digit (-1999 to 1999), 0.6" (15.2 mm) high digits.
The CUBA4LP is available with a positive image reflective LCD or a red
backlit positive image transtflective LCD. The intensity of the backlighting
will vary with the input signal.
The CUB4CL is available with a positive image transflective LCD with red
or yellow/green backlighting or a negative image transmissive with red or
yellow/green backlight.
A minus sign is displayed when the indicator is adjusted for a negative offset.
Overrange: Overrange is indicated by a “1” in the most significant digit and

the blanking of the three least significant digits.

2. EXTERNAL BACKLIGHT POWER: (CUB4CL only)
9 - 28 VDC, @ 35 mA typ., 50 mA max. Power Supplies must be Class 2
(NEC) or SELV rated. Above 26 VDC, derate the operating temperature to
50°C.

3. DECIMAL POINTS: Three DIP switch selectable, decimal point positions
allow the display to be read in tenths, hundredths or thousandths.

DIMENSIONS In inches (mm)

Note: Recommended minimum clearance (behind the panel) for
mounting clip installation is 2.15" (54.6) H x 3.00" (76.2) W.

_[ .13 (3.3) PANEL CUT-OUT
red I i
22 b ‘ [ Y S
- : H E 3 1.54 (39.1) 1.29 (32.8) (68*3)  1.30%8%
. l (333:8)
|—— 2.95 (74.9) s (3.8)J - 1.96 (49.8)’1
1-717-767-6511 363
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SPECIFICATIONS (Cont’d)
4. MAXIMUM VOLTAGE DROP:
3.2 VDC for CUB4LP0O0
4.0 VDC for CUB4LP40
3.2 VDC for CUB4CL all models
5. EQUIVALENT RESISTANCE:
CUB4LP00: 800 Q max. @ 4 mA; 160 QQ max. @ 20 mA
320 Q max. @ 10 mA; 65 Q max. @ 50 mA
CUB4LP40: 1000 Q max. @ 4 mA; 200 Q max. @ 20 mA
400 @ max. @ 10 mA; 80 Q max. @ 50 mA
CUBA4CL (all models): 800 Q max. @ 4 mA; 160 Q max. @ 20 mA
320 Q max. @ 10 mA; 65 Q max. @ 50 mA
6. MAXIMUM ALLOWABLE INPUT CURRENT: 100 mA
7. SCALING RANGE:
Span: Two potentiometers provide a coarse and fine span adjustment. Span
range = 0 to 2000.
Offset: Two potentiometers provide a coarse and fine zero offset adjustment.
Offset range = -1999 to 1999.
8. LINEARITY: (@ 23°C, Less than 85% RH) +(0.1% + 1 digit).
9. READING RATE: 2.5 per second, nominal.
10. RESPONSE TIME: 1.5 seconds to settle for a step change.
11. NORMAL MODE REJECTION: 60 dB 50/60 Hz
12. TEMPERATURE EFFECTS:
Span Temperature Coefficient: 100 PPM/°C
Offset Temperature Coefficient: 0.2 digits/°C
13. CONSTRUCTION: High impact plastic case with clear viewing window.
(Panel gasket and mounting clips included.) This unit is rated for NEMA 4X/
IP65 indoor use. Installation Category I, Pollution Degree 2
14. CERTIFICATIONS AND COMPLIANCES:
SAFETY
UL Listed, File #E184589, UL1604, CSA 22.2 No. 213-M1987
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards
Type 4X Indoor Enclosure rating (Face only), UL50
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control and laboratory use, Part 1.
IP65 Enclosure rating (Face only), IEC 529

ELECTROMAGNETIC COMPATIBILITY
Immunity to EN 50082-2

Electrostatic discharge EN 61000-4-2  Level 2; 4 Kv contact
Level 3; 8 Kv air
Electromagnetic RF fields EN 61000-4-3  Level 3; 10 V/m!
80 MHz - 1 GHz
Fast transients (burst) EN 61000-4-4  Level 4; 2 Kv I/O
Level 3; 2 Kv power
RF conducted interference EN 61000-4-6  Level 3; 10 V/rms?

150 KHz - 80 MHz
Power frequency magnetic fields EN 61000-4-8  Level 4; 30 A/m
Emissions to EN 50081-1

RF interference EN 55011 Enclosure class B

Power mains class B

Notes:
1. Self-recoverable loss of performance during EMI disturbance at 10 V/m:
Process Signal may deviate during EMI disturbance.
For operation without loss of performance:
Unit is mounted in a metal enclosure (Buckeye SM7013-0 or equivalent)
connected to earth ground.
2. Self-recoverable loss of performance during EMI disturbance at 10 Vims.
Process signal may deviate during EMI disturbance.
For operation without loss of performance:
Install 1 ferrite core, RLC #FCOR0000 or equivalent, to signal cable at
the unit.
Refer to the EMC Installation Guidelines of this bulletin for additional
information.
15. ENVIRONMENTAL CONDITIONS:
Operating Temperature: 0° to 60°C
(Derate backlight voltage to 26 VDC above 50°C.)
Storage Temperature: -40° to 80°C
Operating and Storage Humidity: 85% max. (non-condensing) from 0°C to
60°C.
Vibration According to IEC 68-2-6: Operational 5 to 500 Hz, in X, Y, Z
direction for 1.5 hours, 5g’s.
Shock According to IEC 68-2-27: Operational 30 g, 11 msec in 3
directions.
Altitude: Up to 2000 meters
16. WEIGHT: 3.3 0z. (93.5 g)

INSTALLATION

When properly installed, the CUB4LP/CL meets
NEMA 4X/IP65 requirements for indoor use. The
units are intended to be mounted into an enclosed
panel. A sponge rubber gasket, mounting clip, two
screws, and nut fasteners are provided to install and
seal the unit in the panel cutout.

Installation Environment

The unit should be installed in a location that does
not exceed the maximum operating temperature and
provides good air circulation. Placing the unit near
devices that generate excessive heat should be
avoided.

The bezel should be cleaned only with a soft cloth
and neutral soap product. Do NOT use solvents.

Continuous exposure to direct sunlight may
accelerate the aging process of the bezel.

LATCHING
FEATURE

The following procedure assures proper installation:
. Cut the panel opening to the specified dimensions.
Remove burrs and clean the panel opening.
2. Slide nut fastener into slot on mounting clip and then insert
mounting screw through nut on both sides of mounting clip. The
tip of mounting screw should not project through hole on clip.
3. Slide the panel gasket over the rear of the unit to the back of the bezel.
Install CUB4LP/CL unit through panel cutout.
4. Slide mounting clip over rear of unit until the clip is against back of panel.
The mounting clip and CUB4LP/CL housing have a latching feature to hold
the unit in place until tightened.

Note: Hold the CUB4LP/CL front bezel in place when sliding the mounting
clip into position.

—

5. Alternately tighten each mounting screw to ensure uniform gasket pressure.
Visually inspect the gasket for proper seal. The gasket should be compressed

NUT FASTENER

g

MOUNTING SCREW

EXISTING PANEL
MOUNTING CLIP 05" to .20"

/ (1.3to 5.1mm)
THICK

GASKET
0.093" (2.4 mm)
THICK

LATCHING
FEATURE

to approximately 75 to 80% of its original thickness.
(Recommended torque is 28 to 36 in-0z.)

6. If the gasket is not adequately compressed and the mounting screws cannot
be tightened any further, loosen the mounting screws and insure that the clip
is latched as closely as possible to the panel.

7. Repeat Step #6 for tightening the mounting screws.
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EMC INSTALLATION GUIDELINES

Although this unit is designed with a high degree of immunity to
ElectroMagnetic Interference (EMI), proper installation and wiring methods
must be followed to ensure compatibility in each application. The type of the
electrical noise, source or coupling method into the unit may be different for
various installations. Cable length, routing and shield termination are very
important and can mean the difference between a successful installation or a
troublesome installation. Listed below are some EMC guidelines for successful
installation in an industrial environment.

—_

. Use shielded (screened) cables for all Signal and Control inputs. The shield
(screen) pigtail connection should be made as short as possible. The
connection point for the shield depends somewhat upon the application.
Listed below are the recommended methods of connecting the shield, in order
of their effectiveness.

a. Connect the shield only at the panel where the unit is mounted to earth
ground (protective earth).

b. Connect the shield to earth ground at both ends of the cable, usually when
the noise source frequency is above 1 MHz.

c. Connect the shield to common of the unit and leave the other end of the
shield unconnected and insulated from earth ground.

2. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

3. Signal or control cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
components.

4. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional protection.
Install line filters on the power input cable to the unit to suppress power line
interference. Install them near the power entry point of the enclosure. The
following EMI suppression devices (or equivalent) are recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCORO0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC #LFIL0000)
Schaffner # FN670-1.8/07
Corcom #1VR3
Note: Reference manufacturer's instructions when installing a line filter.

. Long cable runs are more susceptible to EMI pickup than short cable runs.

Therefore, keep cable runs as short as possible.

W

WIRING CONNECTIONS

All conductors should meet voltage and current ratings for

each terminal. Also cabling should conform to appropriate
standards of good installation, local codes and regulations. It is
recommended that power supplied to the unit (AC or DC) be
protected by a fuse or circuit breaker.

The electrical connections are made via screw-clamp terminals |
located on the back of the unit. When wiring the unit, use the
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label to identify the wire position with the proper function. Strip
the wire, leaving approximately 4" of bare wire (stranded wires
should be tinned with solder). Insert the wire into the screw-
clamp terminal and tighten the screw until the wire is clamped
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tightly. Each terminal can accept up to two #14 AWG wires.

{1] com
(CLONLY)

3] sic-
(SENSOR)

CUB4LP/CL SIGNAL INPUT

The current range is selected by setting DIP switch S1 to the OFF position
for a 4 to 20 mA input or ON for a 10 to 50 mA input. Attach the signal wires
to terminals 3 (SIG-) and 4 (SIG+) observing the correct polarity. The (SIG-)
signal input circuit is not reverse polarity protected.

Backlight Power (CUB4CL only)

Attach a 9 to 28 VDC supply to terminals 1 (COM) and 2 (V+) to power the
backlight. Terminals 3 (SIG-) and 1 (COM) are AC coupled with a capacitor.
This limits the isolation between these terminals to 50 VDC maximum.

OFFSET ADJUSTMENTS

The minimum currents are not zero based with 4 to 20 mA and 10 to 50 mA
signals. To obtain a zero minimum display reading, the display must be offset.
The display on the CUB4LP/CL can be offset by adjusting the Coarse and Fine
Offset pots.

1-717-767-6511

SPAN ADJUSTMENTS

Span is defined as the numerical range that the display traverses, disregarding
the decimal point, when the input signal is varied from minimum to maximum
(4 to 20 mA or 10 to 50 mA). For example; if a unit is to display 250 @ 4 mA
and 1000 @ 20 mA, the span is 750 (the difference between 250 and 1000). Had
the minimum display been -250, the span would be 1250 (1000 - (-250) = 1250).
The CUB4LP/CL can be set to operate over a wide span range by adjusting the
Coarse and Fine Span adjustment pots. The Coarse Span pot is used to get the
display to within a couple of counts of the desired reading, and the Fine Span
pot is used to adjust for the exact reading.

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT
EQUIPMENT UNLESS POWER HAS BEEN SWITCHED OFF
OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.

THIS EQUIPMENT IS SUITABLE FOR USE IN:
Class I, Division 2, Groups A, B, C, and D
Class Il, Division 2, Groups F and G

Class Ill, Division 2 or Non Hazardous locations.

JAN
/N
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DECIMAL POINT POSITION SELECTION

The decimal point position is DIP switch selectable for one of three locations.
The CUB4LP/CL can be set up to read in 10ths, 100ths, or 1000ths. If all the
DIP switches are set to the “OFF” position, no decimal point will appear on the
display. The DIP switches are located at the rear of the unit.

APPLICATION EXAMPLE

Operation of a refinery process required a local display of the position of a
remote pipeline valve. The display would indicate 0 (zero) when the valve was
fully closed with an input signal of 4 mA. When the valve was fully open the
display would indicate 100 with an input signal of 20 mA.

Both the CUB4LP and the CUB4CL meet the necessary requirements.

+
CONTROL
DEVICE —

VALVE

—
S

SIG +

| comm
(SIG-)

CuB4LP

CALIBRATING THE DISPLAY

Calibrating the CUB4LP/CL requires either an accurate adjustable constant
current supply or the CUB4LP/CL can be installed and scaled with the process
sensor connected to the CUB4LP/CL. To calibrate the unit, proceed as follows.

1. Set DIP switching for the desired current range.

2. Select the desired decimal point position.

3. Apply the minimum input signal to the CUB4LP/CL and adjust the COARSE
OFFSET to display the approximate desired minimum value.

4. Apply the maximum input signal to the CUB4LP/CL and adjust the COARSE
SPAN to display the approximate desired maximum value.

5. Repeat steps 3 and 4 until the minimum and maximum values are within the
desired values.

6. Apply the minimum input signal to the CUB4LP/CL and adjust the FINE
OFFSET to display the exact desired minimum value.

7. Apply the maximum input signal to the CUB4LP/CL and adjust the FINE
SPAN to display the exact desired maximum value.

8. Apply the minimum input signal and verify that the display indicates
correctly.

9. Apply the maximum input signal and verify that the display indicates
correctly.

10. Repeat Steps 6 through 9 until display reads exact.

Note: The CUB4LP/CL display is factory calibrated to indicate 0.0 to 100.0
with an input of 4 to 20 mA at approximately 25°C.
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TROUBLESHOOTING

For further technical assistance, contact technical
support at the appropriate company numbers listed.
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ORDERING INFORMATION

MODEL NO. DESCRIPTION PART NUMBERS

Reflective LCD Loop Powered Process Indicator CUB4LPO00O

CUB4LP - -
Red Backlit LCD Loop Powered Process Indicator “CUBALP40
Positive Image Transflective LCD
Yel/Grn Backlit LCD External Powered Process
Indicator Negative Image Transmissive LCD CUBA4CL10
Red Backllt LCD Extemgl Eowered Process Indicator CUB4CL20

CUB4CL Negative Image Transmissive LCD
Yel/Grn Backlit LCD External Powered Process CUB4CL30
Indicator Positive Image Transflective LCD
Red Backlit LCD External Powered Process Indicator
Positive Image Transflective LCD CUBA4CL40
Micro Line/Sensor Power Supply

MLPS (Non-hazardous use only) MLPS1000

*Backlight intensity will vary depending on signal level.

www.redlion.net
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MODEL CUBS5P - MINIATURE ELECTRONIC 5-DIGIT PROCESS METER

redlpn
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51EB

® THREE SELECTABLE D.C. RANGES
0to 10V, 0(4) to 20 mA, 0 to 50 mA

MINIMUM AND MAXIMUM DISPLAY CAPTURE

LCD, REFLECTIVE OR RED/GREEN LED BACKLIGHTING

0.48" (12.2 mm) HIGH DIGITS

OPTIONAL SETPOINT OUTPUT CARD

OPTIONAL SERIAL COMMUNICATION CARD (RS232 or RS485)
OPTIONAL USB PROGRAMMING CARD

OPERATES FROM 9 TO 28 VDC POWER SOURCE

FRONT PANEL OR CRIMSON PROGRAMMABLE

DISPLAY COLOR CHANGE CAPABILITY AT SETPOINT OUTPUT
NEMA 4X/IP65 SEALED FRONT BEZEL

GENERAL DESCRIPTION

The CUBS Series provides the user the ultimate in flexibility, from its
complete user programming to the optional setpoint control and communication
capability. The CUBS accepts a DC voltage or current input signal and provides
a display in the desired unit of measure. The meter also features minimum and
maximum display capture, display offset, units indicator, and programmable
user input. The display can be toggled either manually or automatically between
the selected displays.

The CUBS display has 0.48" (12.2 mm) high digits. The LCD is available in
two versions, reflective or red/green backlight. The backlight version is user
selectable for the desired color and also has variable display intensity.

The capability of the CUBS can be easily expanded with the addition of
option cards. The setpoint output cards are field installable with programmable
setpoints. Serial communications capability for RS232 or RS485 can be added
with a serial option card.

The CUBS can be powered from an optional Red Lion Micro-Line/Sensor
Power Supply (MLPS), which attaches directly to the back of a CUBS. The
MLPS is powered from 85 to 250 VAC and provides up to 400 mA to drive the
unit and sensors.

INPUT

The CUBSP is a DC Process meter. It features voltage and current input
ranges, that are selected by the user via a programming jumper and software
input range selection. The ranges consist of the following: 0 to 10 V, 0(4) to 20
mA, or 0 to 50 mA. Users should select the appropriate voltage range that
covers their maximum input.

DIMENSIONS In inches (mm)

SAFETY SUMMARY

All safety related regulations, local codes and instructions that appear in this
literature or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If
equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

Do not use this meter to directly command motors, valves, or other actuators
not equipped with safeguards. To do so can be potentially harmful to persons or

equipment in the event of a fault to the meter.
CAUTION: Risk of electric shock.

CAUTION: Risk of Danger.
Read complete instructions prior to
installationand operation of the unit.

Note: Recommended minimum clearance (behind the panel) for mounting clip installation is 2.15" (54.6) H x 3.00" (76.2) W.
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IORDERING INFORMATION

TYPE MODEL NO. DESCRIPTION PART NUMBER
CUB5 CUB5P Process Meter w?th Refle(.:tive I?isplay CUB5PRO0
Process Meter with Backlight Display CUB5PB00
CUBS5RLY Single Relay Option Card CUBS5RLY0
CUB5SNK Dual Sinking Open Collector Output Card CUB5SNKO
Optional Plug-in Cards CUB5COM RS485 Serial Communications Card CUB5COM1
RS232 Serial Communications Card CUB5COM2
CUB5USB USB Programming Card CUB5USBO
MLPS +12 VDC Micro-Line Power Supply, 85 to 250 VAC source, 400 mA max out MLPS1000
+24 VDC Micro-Line Power Supply, 85 to 250 VAC source, 200 mA max out MLPS2000
Accessories CBLPROG Programming Cable RS232 (RJ11-DB9) CBLPROGO
CBPRO Programming Cable RS485 (RJ11-DB9) CBPRO007
SFCRD Crimson PC Configuration Software, Free Download Available’ SFCRD200
CBLUSB USB Programming Cable CBLUSBO00

! Crimson software is a free download from http://www.redlion.net. System requirements for the software are listed on the download page.

GENERAL METER SPECIFICATIONS

1. DISPLAY: 5 digit LCD 0.48" (12.2 mm) hlgh digits

10. MEMORY: Nonvolatile EZPROM memory retains all programming

CUBS5PRO0: Reflective LCD with full viewing angle
CUBS5PBO00: Transmissive LCD with selectable red or green LED backlight,
viewing angle optimized. Display color change capability with output state
when using an output module.

. POWER: Input voltage range is +9 to +28 VDC with short circuit and input
polarity protection. Must use an RLC model MLPS or an NEC Class 2 or
Limited Power Source (LPS) rated power supply.

INPUT CURRENT | INPUT CURRENT
MODEL DISPLAY COLOR | @ 9 VDC WITHOUT | @ 9 VDC WITH
: CUBS5RLY0 CUBSRLY0
CUB5PR00 - 10 mA 40 mA
CUB5PB00 Red (max intensity) 85 mA 115 mA
CUB5PB00 | Green (max intensity) 95 mA 125 mA
. INPUT RANGES: Jumper Selectable
0to 10V, 0(4) to 20 mA, 0 to 50 mA
. SENSOR INPUTS:
ACCURACY
INPUT . INPUT | MAX INPUT TEMP.
RANGE | @3°C.less | oenance| signaL | RESOLUTION|ooeeeicienT
than 85% RH
20 /50 mA|[0.1% of span 10 Q 150 mA 1A 70 ppm/ °C
10 VDC [0.1% of span| 538 KQ 30V 1 mV 70 ppm / °C

. OVERRANGE RATINGS, PROTECTION & INDICATION:
9 to 28 VDC power circuit is not isolated from the signal circuit.
Input Overrange Indication: “OL0L”.

Input Underrange Indication: “ULiL”.
Display Overrange/Underrange Indication: “.....”"/“-.....

. RESPONSE TIME:

Display: 500 msec min.
Output: 800 msec max (with input filter setting of 0)

. NORMAL MODE REJECTION: 60 dB 50/60 Hz

. USER INPUT (USR): Programmable input. Connect USR terminal to USR
COMM to activate function. Internal 10KQ pull-up resistor to +9 to 28 VDC.
Threshold Levels: Vi = 0.7 V max; Vi =2.4 V min; Vyax =28 VDC
Response Time: 5 msec typ.; 50 msec debounce (activation and release)

. CONNECTIONS: Wire clamping screw terminals
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 5 inch-Ibs (0.565 N-m) max.

368

parameters and max/min values when power is removed.

11. ENVIRONMENTAL CONDITIONS:

Operating Temperature Range for CUB5SPR00: -35 to 75 °C
Operating Temperature Range for CUB5PB00 depends on display color
and intensity level as per below:
INTENSITY LEVEL  TEMPERATURE

Red Display 1&2 -35to0 75 °C
-35t0 70 °C
-35t0 60 °C
-35 to 50 °C
-35t0 75 °C
-35t0 65 °C
-35to0 50 °C
-35t0 35 °C

Green Display 1

g b welobh w
N

Storage Temperature: -35 to 85 °C

Operating and Storage Humidity: 0 to 85% max. relative humidity (non-
condensing)

Vibration to IEC 68-2-6: Operational 5-500 Hz, 5 g

Shock to IEC 68-2-27: Operational 30 g

Altitude: Up to 2000 meters

12. CERTIFICATIONS AND COMPLIANCES:

CE Approved
EN 61326-1 Immunity to Industrial Locations
Emission EN 55011 Class A
IEC/EN 61010-1

UL Recognized Component: File #£179259

UL Listed: File #£137808

Type 4X Enclosure rating (Face only)

IP65 Enclosure rating (Face only)

IP20 Enclosure rating (Rear of unit)

Refer to EMC Installation Guidelines section of the bulletin for additional
information.

13. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 requirements for

outdoor use. Installation Category I, Pollution Degree 2. High impact plastic
case with clear viewing window. Panel gasket and mounting clip included.

14. WEIGHT: 3.2 0z (100 g)

www.redlion.net

Courtesy of Steven Engineering, Inc. - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



OPTIONAL PLUG-IN CARDS

ADDING OPTION CARDS

The CUBS meters can be fitted with optional output cards and/or serial
communications cards. The details for the plug-in cards can be reviewed in the
specification section below. The plug-in cards, that are sold separately, can be
installed initially or at a later date.

WARNING: Disconnect all power to the unit before installing
Plug-in card.

Note: Measurement errors may occur if signal input common is shared with
another circuit common (ie, serial common, Dual Sinking Output option card,
or Power Supply common) on multiple units.

SINGLE RELAY CARD
Type: Single FORM-C relay
Isolation To Sensor & User Input Commons: 1400 Vrms for 1 min.
Working Voltage: 150 Vrms
Contact Rating: 1 amp @ 30 VDC resistive; 0.3 amp @ 125 VAC resistive
Life Expectancy: 100,000 minimum operations

DUAL SINKING OUTPUT CARD
Type: Non-isolated switched DC, N Channel open drain MOSFET
Current Rating: 100 mA max.
VDS ON-* 0.7V @ 100 mA

Vps max: 30 VDC
Offstate Leakage Current: 0.5 mA max.

RS485 SERIAL COMMUNICATIONS CARD
Type: RS485 multi-point balanced interface (non-isolated)
Baud Rate: 300 to 38.4k
Data Format: 7/8 bits; odd, even, or no parity
Bus Address: 0 to 99; max 32 meters per line
Transmit Delay: Selectable (refer to CUBSCOM bulletin)

RS232 SERTIAL COMMUNICATIONS CARD
Type: RS232 half duplex (non-isolated)
Baud Rate: 300 to 38.4k
Data Format: 7/8 bits; odd, even, or no parity

USB PROGRAMMING CARD
Type: USB virtual comms port
Connection: Type B
Baud Rate: 300 to 38.4k
Unit Address: 0 to 99

1.0 INSTALLING THE METER

INSTALLATION

The meter meets NEMA 4X/IP65 requirements when properly installed. The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the unit. Slide the panel
gasket over the rear of the unit to the back of the bezel.
The unit should be installed fully assembled. Insert
the unit into the panel cutout.

While holding the unit in place, push the panel
latch over the rear of the unit so that the tabs of the
panel latch engage in the slots on the case. The
panel latch should be engaged in the farthest

GASKET

forward slot possible. To achieve a proper seal, tighten the latch screws evenly
until the unit is snug in the panel (Torque to approx. 28 to 36 in-0z [0.202 to 0.26
N-m]). Do not over-tighten the screws.

INSTALLATION ENVIRONMENT

The unit should be installed in a location that does not exceed the operating
temperature and provides good air circulation. Placing the unit near devices that
generate excessive heat should be avoided.

The bezel should only be cleaned with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

Do not use tools of any kind (screwdrivers, pens, pencils, etc.) to operate the
keypad of the unit.

2.0 SETTING THE JUMPERS

INPUT RANGE JUMPER

This jumper is used to select the proper input range. The input range selected
in programming must match the jumper setting. Select a range that is high
enough to accommodate the maximum input signal to avoid overloads. To
access the jumper, remove the rear cover of the meter.

/\

REMOVING THE REAR COVER

To remove the rear cover, locate the cover locking tab below the 2nd and 3rd
input terminals. To release the tab, insert a small, flat blade screwdriver between
the tab and the plastic wall below the terminals. Inserting the screwdriver will
provide enough pressure to release the tab locks. To replace the cover, align the
cover with the input terminals and press down until the cover snaps into place.

Warning: Exposed line voltage exists on the circuit boards.
Remove all power to the meter and load circuits before accessing
inside of the meter.

1-717-767-6511
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3.0 INSTALLING PLUG-IN CARDS

The Plug-in cards are separately purchased option cards that perform specific
functions. The cards plug into the main circuit board of the meter

AT

=

L Range Jumpers .

S P J
p

Setpoint Card

Comms or
Programming
Card

Locking Tab

CAUTION: The Plug-in cards and main circuit board contain static
sensitive components. Before handling the cards, discharge
static charges from your body by touching a grounded bare
metal object. Ideally, handle the cards at a static controlled
clean workstation. Also, only handle the cards by the edges.
Dirt, oil or other contaminants that may contact the cards can
adversely affect circuit operation.

REMOVING THE REAR COVER

To remove the rear cover, locate the cover locking tab below the 2nd and 3rd
input terminals. To release the tab, insert a small, flat blade screwdriver between
the tab and the plastic wall below the terminals. Inserting the screwdriver will
provide enough pressure to release the tab locks. To replace the cover, align the
cover with the input terminals and press down until the cover snaps into place.

4.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that the power
supplied to the meter (DC or AC) be protected by a fuse or circuit breaker.

Strip the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed
(stranded wires should be tinned with solder.) Insert the lead under the correct
screw-clamp terminal and tighten until the wire is secure. (Pull wire to verify
tightness.) Each terminal can accept up to one #14 AWG (2.55 mm) wire, two
#18 AWG (1.02 mm), or four #20 AWG (0.61 mm).

EMC INSTALLATION GUIDELINES

Although this meter is designed with a high degree of immunity to Electro-
Magnetic Interference (EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, source or coupling method into the meter may be different for various
installations. The meter becomes more immune to EMI with fewer I/O
connections. Cable length, routing, and shield termination are very important
and can mean the difference between a successful or troublesome installation.
Listed below are some EMC guidelines for successful installation in an
industrial environment.

1. The meter should be mounted in a metal enclosure, which is properly
connected to protective earth.

2. Use shielded (screened) cables for all Signal and Control inputs. The shield
(screen) pigtail connection should be made as short as possible. The
connection point for the shield depends somewhat upon the application.
Listed below are the recommended methods of connecting the shield, in order
of their effectiveness.

a. Connect the shield only at the panel where the unit is mounted to earth

ground (protective earth).

b. Connect the shield to earth ground at both ends of the cable, usually when

the noise source frequency is above 1 MHz.

4.1 POWER WIRING

DC Power

c. Connect the shield to common of the meter and leave the other end of the
shield unconnected and insulated from earth ground.

3. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be ran in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

4. Signal or Control cables within an enclosure should be routed as far as possible
from contactors, control relays, transformers, and other noisy components.

5. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional protection.
Install line filters on the power input cable to the unit to suppress power line
interference. Install them near the power entry point of the enclosure. The
following EMI suppression devices (or equivalent) are recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC# FCOR0000)
TDK # ZCAT3035-1330A
Steward # 28B2029-0A0
Line Filters for input power cables:
Schaffner # FN2010-1/07 (RLC# LFIL0000)
Schaffner # FN670-1.8/07
Corcom # 1 VR3
Note: Reference manufacturers instructions when installing a line filter.

6. Long cable runs are more susceptible to EMI pickup than short cable runs.
Therefore, keep cable runs as short as possible.

7. Switching of inductive loads produces high EMI. Use of snubbers across
inductive loads suppresses EMI.

Snubber: RLC# SNUB0000.

4.2 USER INPUT WIRING

Sinking Logic

+9 to +28 VDC: +VDC % USR COMM ) Connect external switching device between the
Power Common: -VDC S 2 x USR User Input terminal and User Input Common.
g 38 8 =z . .
The user input of the meter is =
CAUTION: 9 to 28 VDC D D D D internally pulled up to +9 to +28 V § s

A power circuit is not isolated with 10 K resistance. The input is e ¥ 3 é

from the signal circuit. active when it is pulled low (<0.7 V). =2 2 © =

Ol HEE
L s
0 o
PWR COMMON +9-28 VDC —
PWR COMMON +9-28 VDC —
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4.3 INPUT WIRING 2 Wire With External Power

CAUTION: Power input common is NOT isolated from user and input
commons. In order to preserve the safety of the meter application, the
power input common must be suitably isolated from hazardous live
earth referenced voltage; or input common must be at protective earth
ground potential. If not, hazardous voltage may be present at the signal or user
inputs and input common terminals. Appropriate considerations must then be given

2 WIRE TRANSMITTER

JUMPER
to the potential of the user and input commons with respect to earth ground; and the POSITION
common of the plug-in cards with respect to input common. 20/50 mA DC

Before connecting signal wires, the Input Range Jumper should be verified for
proper pOSithIl ...........................................................................

Input Signal (self powered) 2 Wire With MLPS Power

2 WIRE TRANSMITTER
= N Clelele
% JUMPER MAX SIGNAL §

>
o
8 2

POSITION INPUT

Q
o
10 VDC 30 VDC
. 20/50 mA DC 150 mA

Wooc coumon

™ A
fep on conTroLs JUMPER
Y. CE I POSITION

@ 20/50 mA DC
B 8 =

Series Loop (must use separate supply fOr SENSOr POWEr oo

and each CUBS5) 2 Wire With Separate Sensor And CUB5 Power
EXTERNAL POWER
COMM +VDC

EXTERNAL POWER
CoMM +VDC

2 WIRE TRANSMITTER|

2 WIRE TRANSMITTER

1
[
clelele] e}
= é
meuNl‘ﬂl U I
smpuonios R sepuioncoumoss R JUMPER
5 M CE I i M CE I POSITION s onoumos JUMPER
I I 20/50 mA DC we A% CE POSITION
3 20/50 mA DC

4.4 SETPOINT (OUTPUT) WIRING

SINGLE SETPOINT RELAY PLUG-IN CARD ELECTRICAL CONNECTIONS

COM N.O. N.C.

ELECTRICAL CONNECTIONS

| . o OSNK 1(2)
E Z% (30 V MAX.)

o COM

Output Common is not isolated from DC Power Common. Load
must be wired between OSNK terminal and V+ of the load supply.

4.5 SERIAL COMMUNICATION WIRING 4.6 USB PROGRAMMING
SERIAL COMMUNICATIONS PLUG-IN CARD USB PROGRAMING PLUG-IN CARD

=)
RS485 RS232 - g. .

RJ11 CONNECTOR PIN OUTS
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5.0 REVIEWING THE FRONT BUTTONS AND DISPLAY
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SEL

RST

BUTTON DISPLAY MODE OPERATION
SEL Index display through enabled values

RST Resets values (MIN/MAX) or outputs

ENTERING PROGRAM MODE

Press and hold for 2 seconds to activate

PROGRAMMING MODE OPERATION

Store selected parameter and index to next parameter

Advances through the program menu
Increments selected parameter value or selection

OPERATING MODE DISPLAY DESIGNATORS
MAX - Maximum display capture value
MIN - Minimum display capture value

“1” - To the right of the display indicates setpoint 1 output activated.
“2” - To the right of the display indicates setpoint 2 output activated.

Pressing the SEL button toggles the meter through the selected displays. If display scroll is enabled, the display will toggle automatically every four seconds between

the enabled display values.

6.0 PROGRAMMING THE METER

DISPLAY
MODE

OVERVIEW
PROGRAMMING MENU

Secondary Display and Front Setpoint Serial
Signal Input Function Panel Key Output Setup
Parameters Parameters Parameters Parameters Parameters
RST
4 L SEL W _SEL ¥ seL v SEL o L SEL
- P 2-5EL 4P 4-5PE 55y
2 3 [ 2 ¥ 2

PROGRAMMING MODE ENTRY (SEL BUTTON)

It is recommended all programming changes be made off line, or before
installation. The meter normally operates in the Display Mode. No parameters
can be programmed in this mode. The Programming Mode is entered by
pressing and holding the SEL button. If it is not accessible then it is locked by
either a security code, or a hardware lock.

MODULE ENTRY (SEL & RST BUTTONS)

The Programming Menu is organized into separate modules. These modules
group together parameters that are related in function. The display will alternate
between Pro and the present module. The RST button is used to select the desired
module. The displayed module is entered by pressing the SEL button.

MODULE MENU (SEL BUTTON)

Each module has a separate module menu (which is shown at the start of each
module discussion). The SEL button is pressed to advance to a particular
parameter to be changed, without changing the programming of preceding
parameters. After completing a module, the display will return to Pro .
Programming may continue by accessing additional modules.

SELECTION / VALUE ENTRY

For each parameter, the display alternates between the present parameter and
the selections/value for that parameter. The RST button is used to move through
the selections/values for that parameter. Pressing the SEL button, stores and
activates the displayed selection/value. This also advances the meter to the next
parameter.

For numeric values, press the RST button to access the value. The right hand
most digit will begin to flash. Pressing the RST button again increments the
digit by one or the user can hold the RST button and the digit will automatically
scroll. The SEL button will advance to the next digit. Pressing and holding the
SEL button will enter the value and move to the next parameter.
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PROGRAMMING MODE EXIT (SEL BUTTON)

The Programming Mode is exited by pressing the SEL button with Pra fill
displayed. This will commit any stored parameter changes to memory and
return the meter to the Display Mode. (If power loss occurs before returning to
the Display Mode, verify recent parameter changes.)

PROGRAMMING TIPS

It is recommended to start with Module 1 and proceed through each module in
sequence. When programming is complete, it is recommended to record the
parameter programming and lock out parameter programming with the user input
or programming security code.

FACTORY SETTINGS

Factory Settings may be completely restored in Module 2. This is useful
when encountering programming problems.

ALTERNATING SELECTION DISPLAY

In the explanation of the modules, the following dual display with arrows will
appear. This is used to illustrate the display alternating between the parameter
on top and the parameter’s Factory Setting on the bottom. In most cases,
selections and values for the parameter will be listed on the right.

Indicates Program Mode Alternating Display

(
X
% Selection/Value

Factory Settings are shown.

Parameter

www.redlion.net
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6.1 MODULE 1 - SiGNAL INPUT PARAMETERS (/- i)

PARAMETER MENU

Pro

SEL
|-nge |—decPt —orsee —{Fite f—bnd —{sesE —fme  —gsp ¢ —fmp 2 —asr 2 —us-m —u-Asn —
Input Display Display Filter Filter Scaling Input Value Display Value Input Value Display Value User Input User Input
Range Decimal Offset Setting Band Style for Scaling For Scaling for Scaling For Scaling Function Assignment
Point Value Point 1 Point 1 Point 2 Point 2

CUBS5P INPUT RANGE

RANGE RANGE
rANGBE % SELECTION pesoLUTION SELECTION pesoLUTION
Q> m 002R  20.000 mA

iy 10.000 V nosA

iy 50.000 mA

Select the input range that corresponds to the external signal. This selection
should be high enough to avoid input signal overload but low enough for the
desired input resolution. This selection and the position of the Input Range
Jumper must match.

DISPLAY DECIMAL POINT

dELPE |y g il 0 oooo 0ooo
S|

Select the decimal point location for the Input, MIN and MAX displays. This
selection also affects the d5 { and d5P¢ parameters and setpoint values.

DISPLAY OFFSET VALUE

IFSEE .,
0000

The display can be corrected with an offset value. This can be used to
compensate for signal variations or sensor errors. This value is automatically
updated after a Zero Display to show how far the display is offset. A value of
zero will remove the effects of offset.

-19339 to 19339

FILTER SETTING
FiLtr % 0123
S

If the displayed value is difficult to read due to small process variations or
noise, increased levels of filtering will help to stabilize the display. Software
filtering effectively combines a fraction of the current input reading with a
fraction of the previous displayed reading to generate the new display.

Filter values represent no filtering (0), up to heavy filtering (3). A value of 1
for the filter uses 1/4 of the new input and 3/4 of the previous display to generate
the new display. A filter value of 2 uses 1/8 new and 7/8 previous. A filter value
of 3 uses 1/16 new and 15/16 previous.

FILTER BAND

bRd | %
S @

The filter will adapt to variations in the input signal. When the variation
exceeds the input filter band value, the filter disengages. When the variation
becomes less than the band value, the filter engages again. This allows for a
stable readout, but permits the display to settle rapidly after a large process
change. The value of the band is in display units, independent of the Display
Decimal Point position. A band setting of ‘0’ keeps the filter permanently
engaged at the filter level selected above.

I to 99 display units

SCALING STYLE
YEY APLY

SESLE |
O PRy

If Input Values and corresponding Display Values are known, the Key-in
(PEY) scaling style can be used. This allows scaling without the presence or
changing of the input signal. If Input Values have to be derived from the actual
input signal source or simulator, the Apply (APLY) scaling style must be used.

INPUT VALUE FOR SCALING POINT 1

(0P U] 1 o saom
%

For Key-in (FEY) style, enter the known first Input Value using the front panel
buttons. (The Input Range selection sets the decimal location for the Input
Value).

For Apply (APLY) style, the meter shows the previously stored Input Value. To
retain this value, press the SEL button to advance to the next parameter. To
change the Input Value, press the RST button and apply the input signal to the
meter. Adjust the signal source externally until the desired Input Value appears.
Press the SEL button to enter the value being displayed.

DISPLAY VALUE FOR SCALING POINT 1
@
&

Enter the first Display Value using the front panel buttons. This is the same
for YEY and APLY scaling styles. The decimal point follows the dELPE selection.

-19599 to 99939

INPUT VALUE FOR SCALING POINT 2

% 0 to 53399
e

For Key-in (KEY) style, enter the known second Input Value using the front
panel buttons.

For Apply (RPLY) style, the meter shows the previously stored Input Value for
Scaling Point 2. To retain this value, press the SEL button to advance to the next
parameter. To change the Input Value, press the RST button and apply the input
signal to the meter. Adjust the signal source externally until the desired Input
Value appears. Press the SEL button to enter the value being displayed.

DISPLAY VALUE FOR SCALING POINT 2

5P 2 %
| o0

Enter the second Display Value using the front panel buttons. This is the same
for PEY and APLY scaling styles.

- 19939 to 33333

General Notes on Scaling

1. When using the Apply (APLY) scaling style, input values for scaling points
must be confined to signal limits of the selected range.

2. The same Input Value should not correspond to more than one Display Value.
(Example: 10 V can not equal 0 and 10.)

3. For input levels beyond the programmed Input Values, the meter extends the
Display Value by calculating the slope from the two coordinate pairs (P !/
dSP 1 & P2 / dSP2).
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USER INPUT FUNCTION

DISPLAY MODE

N0 No Function

DESCRIPTION

User Input disabled.

See Programming Mode Access chart
(Module 3).

Zero the Input Display value causing
Display Reading to be Offset.

Resets the assigned value(s) to the
current input value.

Holds the assigned display, but all other

meter functions continue as long as
activated (maintained action).

P-lac Program Mode Lock-out

Zero Input
n
ckr (Edge triggered)

rESEL Reset (Edge triggered)

d-HLd Display Hold

d-5EL (DIEIZZIZ¥I'|?§£]Z$ted) Advance once for each activation.
d-LEY Display Intensity Level Increase intensity one level for each
Lt (Edge Triggered) activation (backlight version only).
rm n. Backlight Color Change backlight color with each
LULUT (Edge Triggered) activation (backlight version only).

DISPLAY MODE DESCRIPTION

Serial transmit of the active parameters
selected in the Print Options menu
(Module 5).

Same as Print Request followed by a
momentary reset of the assigned value(s).

Pr ink Print Request

P-r5F Print and Reset

r5E- | Setpoint 1 Reset
r5E-2 Setpoint 2 Reset

Resets setpoint 1 output.
Resets setpoint 2 output.

r 5 {2 Setpoint 1 and 2 Reset  Reset both setpoint 1 and 2 outputs.

USER INPUT ASSIGNMENT

Select the value(s) to which the User Input Function is assigned. The User
Input Assignment only applies if a selection of reset, display hold, or print and
reset is selected in the User Input Function menu.

6.2 MODULE 2 - SECONDARY FUNCTION PARAMETERS (2-5£[)

PARAMETER MENU Pra

SEL
\H:-fn HH#-& Hlﬂ'fn Hw- }—{F[E ands

Max Display Max Capture Min Display Min Capture Factory Access Code
Enable Delay Time Enable Delay TIime Service For Service
Operations Operations

MAX DISPLAY ENABLE

==
;:'
p=]

=%

ni 4ES

@

Enables the Maximum Display Capture capability.

MAX CAPTURE DELAY TIME

00 to 9993 seconds

é(i
Iﬁ

2l

When the Input Display is above the present MAX value for the entered
delay time, the meter will capture that display value as the new MAX reading.
A delay time helps to avoid false captures of sudden short spikes.

MIN DISPLAY ENABLE

——
[t }
0
H
-
=

ni 4ES

&(

Enables the Minimum Display Capture capability.

MIN CAPTURE DELAY TIME

=

00 to 3399 seconds

s

2l

‘When the Input Display is below the present MIN value for the entered delay
time, the meter will capture that display value as the new MIN reading. A delay
time helps to avoid false captures of sudden short spikes.

FACTORY SERVICE OPERATIONS

%

€ﬁ
!m
ég

4ES

Select 4E5 to perform either of the Factory Service Operations shown below.

(&)
Y

7

AW

RESTORE FACTORY DEFAULT SETTINGS

% Entering Code 66 will overwrite all user settings with

the factory settings. The meter will display rE5Et and then

Q{) return to [odE 00. Press the SEL button to exit the module.

VIEW VERSION DISPLAY

Cﬁ Entering Code 50 will display the version (x.x) of the

meter. The display then returns to [odE 0. Press the SEL

Q{) button to exit the module.

CALIBRATION

% The CUBSP uses stored calibration values to provide

accurate voltage and current measurements. Over time,

Q{) the electrical characteristics of the components inside the

meter could slowly change, therefore the stored calibration
values may no longer accurately define the input circuit. For most applications,
recalibration every 1 to 2 years should be sufficient.

Calibration of the CUBSP involves a voltage or current calibration, which
should only be performed by individuals experienced in calibrating electronic
equipment. Allow a 30 minute warm up for eqiupment and unit before
performing any calibration related procedures. The following procedures should
be performed at an ambient temperature of 15 to 35°C (59 to 95°F).

CAUTION: The accuracy of the calibration equipment will directly affect the

accuracy of the CUBSP.

Calibration

1. Connect the negative lead of a precision DC source with an accuracy of 0.01%
or better to the COMM. Leave the positive lead of the DC source unconnected.

2. With the display at [adf 48, press and hold the SEL button for 2 seconds. Unit
will display [RL 0.

. Press the RST button to select the range to be calibrated.
. Press the SEL button. Display reads 888 (88 U for voltage).
5. Apply 0 signal:
Current: leave the positive lead of the DC source unconnected.
Voltage: apply a short to the input or connect the positive lead of the DC
source to INP+ and set the source to 0.
Press SEL. Display reads [ALL for about 8 seconds.

6. When the display reads the selected range (10 V, 20 mA, or 50 mA), connect
the positive lead of the DC source to INP+ and apply the full scale input signal
for the range. Press SEL. Display reads [ALL for about 8 seconds.

7. Repeat steps 3 through 6 for each input range to be calibrated. When display
reads [AL B, press the SEL button to exit calibration.
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6.3 MODULE 3 - DispLAY AND FRONT PANEL BUTTON

PARAMETERS (3-45F)

PARAMETER MENU

Backlight Unit Only

SEL
0Pt S St D —fSerol WS 0L d-LEl  —lodf
Display Front Panel Front Panel Zero Display Display Units Display Display Programming
Update Time Display Reset Enable W/Display Scroll Indicator Color Intensity Security Code
Select Enable Reset Enable Selection Level

DISPLAY UPDATE TIME
Pt |0
[ °

This parameter sets the display update time in seconds.

seconds

FRONT PANEL DISPLAY SELECT ENABLE (SEL)

S % n
% YES no

The YE5 selection allows the SEL button to toggle through the enabled
displays.

FRONT PANEL RESET ENABLE (RST)

5[ &

This selection allows the RST button to reset the selected value(s).

L
Hi-LD

ZERO DISPLAY WITH DISPLAY RESET

2D %
N 4ES no

This parameter enables the RST button or user input to zero the input display
value, causing the display reading to be offset.

Note: For this parameter to operate, the RST button or User Input being used
must be set to d5P and the Input value must be displayed. If these conditions are
not met, the display will not zero.

DISPLAY SCROLL ENABLE

Gerol %
S

The 45 selection allows the display to automatically scroll through the
enabled displays. The scroll rate is every 4 seconds. This parameter only appears
when the MAX or MIN displays are enabled.

4ES na

UNITS INDICATOR SELECTION
%
S ofF W

This parameter activates the Units Indicator on the display. There are two
methods of selecting the Indicator. List will present a group of Units
preprogrammed into the meter. Segments allows the user to choose which of the
segments should light.

Lk SERS

1-717-767-6511

DISPLAY COLOR (BACKLIGHT UNIT ONLY)
%
% rid Brin

Enter the desired display color, red or green. This parameter is active for
backlight units only.

DISPLAY INTENSITY LEVEL (BACKLIGHT UNIT ONLY)

GIE S s
5[

Enter the desired Display Intensity Level (1-5). The display will actively dim
or brighten as levels are changed. This parameter is active for backlight units only.

PROGRAMMING SECURITY CODE

adf |
“[ oo

The Security Code determines the programming mode and the accessibility
of programming parameters. This code can be used along with the Program
Mode Lock-out (P-Lac) in the User Input Function parameter (Module 1).

Two programming modes are available. Full Programming mode allows all
parameters to be viewed and modified. Quick Programming mode permits only
the Setpoint values to be modified, but allows direct access to these values
without having to enter Full Programming mode.

Programming a Security Code other than 0, requires this code to be entered
at the [odE prompt in order to access Full Programming mode. Depending on the
code value, Quick Programming may be accessible before the [odf prompt
appears (see chart).

000 to 999

USER INPUT|USER INPUT|SECURITY| MODE WHEN “SEL” | FULL PROGRAMMING
FUNCTION STATE CODE [BUTTON IS PRESSED MODE ACCESS
0 Full Programming Immediate Access
After Quick Programming
not P-Lac 1-99  |Quick Programming| with correct code entry
at Lodf prompt *
With correct code entry
- r
100-999 LodE prompt at LodE prompt *
0 Programming Lock No Access
Active 1-99  |Quick Programming No Access
P-Loc
With correct code entry
! r
100-999 LadE prompt at LodE prompt *
Not Active | 0-999 | Full Programming Immediate Access

* Entering Code 222 allows access regardless of security code.
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6.4 MODULE 4 - SETPOINT OUTPUT PARAMETERS (4-5°t)

PARAMETER MENU

Pro

Backlight
SEL Unit Only —‘ W
(SPSEL ——Ack-n ——SPtn W50 ——b0n  —b0Fn —cSkn  —dcEan  —Sthn — [h[n
Setpoint Setpoint Setpoint Hysteresis On Time Off Time Output Reset Output Reset Standby Change Display
Select Action Value Value Delay Delay Action W/Display Operation Color with
Reset Output State
The Setpoint Output Parameters are only active when an optional output SETPOINT VALUE

module is installed in the meter.

SETPOINT SELECT
SPSEL |

L

Enter the setpoint (output) to be programmed. The n in the following
parameters will reflect the chosen setpoint number. After the chosen setpoint
is completely programmed, the display will return to 5PSEL. Repeat steps for
each setpoint to be programmed. Select il to exit the module. The number of
setpoints available is setpoint output card dependent.

=3
[==]

5P 5P-¢

SETPOINT 2 ENABLE

Enb-2 |9 ws  m
o |

Select 4E5 to enable Setpoint 2 and access the setup parameters. If 0 is
selected, the unit returns to 5P5EL and setpoint 2 is disabled.

SETPOINT ACTION

ek-n [% g
S [ Hi-libl

Enter the action for the selected setpoint (output). See Setpoint Output
Figures for a visual detail of each action.

LO-bl Hi-Ub LO-Ub

C.

o

= High Acting, with balanced hysteresis

~
|

= Low Acting, with balanced hysteresis
High Acting, with unbalanced hysteresis

~ o= - oo
3 2 ea3 2
cz c©z o
& o

non

Low Acting, with unbalanced hysteresis

SP + %Hys SP + YiHys

|
|
SP - VaHys t
|
|

SP

SP- iHys

OFF FF FF FF
OUTPUT ON o OUTPUT o ON o

STATE STATE

TTRIGGER POINTS T {TRIGGER POINTS T

High Acting (Balanced Hys) = Hi-bL Low Acting (Balanced Hys) = LI-bL

[SPE-n |
| iooo)

Enter the desired setpoint value. The decimal point position for the setpoint
and hysteresis values follow the selection set in Module 1.

- 19933 to 99993

HYSTERESIS VALUE

Hi5n |
S 2

Enter desired hysteresis value. See Setpoint Output Figures for visual
explanation of how setpoint output actions (balanced and unbalanced) are
affected by the hysteresis. When the setpoint is a control output, usually
balanced hysteresis is used. For alarm applications, usually unbalanced
hysteresis is used. For unbalanced hysteresis modes, the hysteresis functions on
the low side for high acting setpoints and functions on the high side for low
acting setpoints.

{ to 59333

Note: Hysteresis eliminates output chatter at the switch point, while time delay
can be used to prevent false triggering during process transient events.

ON TIME DELAY
@
e

Enter the time value in seconds that the output is delayed from turning on
after the trigger point is reached. A value of 0.0 allows the meter to update the
output status per the response time listed in the Specifications.

00 to 5939 seconds

OFF TIME DELAY

OF-n |
S o

Enter the time value in seconds that the output is delayed from turning off
after the trigger point is reached. A value of 0.0 allows the meter to update the
output status per the response time listed in the Specifications.

00 to 59359 seconds

OUTPUT RESET ACTION

POEon | Auto LALCH L-diy

sp P+ Hys

SP-Hys

——
T
=
&

N

N - :

|
ouTPUT OoN ouTPUT OFF oN

STATE STATE

OFF
TTR\GGER POINTS T T TRIGGER POINTS T

High Acting (Unbalanced Hys) = Hi-lb | Low Acting (Unbalanced Hys) = LI-Ub

376

Q:) H IEIJ Enter the reset action of the output. See figure for details.
u

Auto = Automatic action; This action allows the output to
automatically reset off at the trigger points per the Setpoint Action shown in
Setpoint Output Figures. The “on” output may be manually reset (off)
immediately by the front panel RST button or user input.The output remains
off until the trigger point is crossed again.

LALIH = Latch with immediate reset action; This action latches the output on at
the trigger point per the Setpoint Action shown in Setpoint Output Figures.
Latch means that the output can only be turned off by the front panel RST
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button or user input manual reset, serial reset command or meter power
cycle. When the user input or RST button is activated (momentary action),
the corresponding “on” output is reset immediately and remains off until the
trigger point is crossed again. (Previously latched alarms will be off if power
up Display Value is lower than setpoint value.)

L-dt4 = Latch with delay reset action; This action latches the output on at the

trigger point per the Setpoint Action shown in Setpoint Output Figures. Latch
means that the output can only be turned off by the front panel RST button
or user input manual reset, serial reset command or meter power cycle. When
the user input or RST button is activated (momentary action), the meter
delays the event until the corresponding “on” output crosses the trigger off
point. (Previously latched outputs are off if power up Display Value is lower
than setpoint value. During a power cycle, the meter erases a previous L-dLY
reset if it is not activated at power up.)

MANUAL
RESET
+ Hys
SP - Hys I— -I— _
3 I
! : I
ON | oFF (Ruka)
I
OUTPUT
STATE ON | OFF | ON | : OFF  (LALH)

ON | OFF | oN OFF  (L-dLY)

Setpoint Output Reset Actions

OUTPUT RESET WITH DISPLAY RESET

rEnn |9 s
[ Yy

This parameter enables the RST button or user input to reset the output when
the display is reset.

Note: For this parameter to operate, the RST button or User Input being used
must be set to d5P and the Input value must be displayed. If these conditions are
not met, the output will not reset.

STANDBY OPERATION
SIL.b n % no YEs

[ g

When Y4E5, the output is disabled (after a power up) until the trigger point is
crossed. Once the output is on, the output operates normally per the Setpoint
Action and Output Reset action.

CHANGE DISPLAY COLOR w/OUTPUT STATE
|': hL-n

n
- ”

This parameter enables the backlight CUBS to switch the backlight color when
the output state changes. This parameter is only active for the backlight version.

[==]

4ES

6.5 MODULE 5 - SERIAL SETUP PARAMETERS (5-5Er)

5-5Er

SEL l

PARAMETER MENU

Pro

Addr Abbr e

bAtd dAtA PRr

Baud Rate Data Bit Parity Bit

Meter Abbreviated Print
Address

Printing Options

The Serial Setup Parameters are only active when one of the optional serial communications/programming cards is installed in the meter.
Refer to the CUBSCOM bulletin for details and setup for the CUBS RS232 or RS485 serial communications.
Refer to the CUBSUSB bulletin for details on the CUBS USB programming and programming requirements.
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MODEL PAXLCL - PAX LITE CURRENT LOOP METER

o DUAL RANGE, 4 to 20 mA or 10 to 50 mA *

e 3 1/2-DIGIT, 0.56" (14.2 mm) HIGH RED LED READOUT
® 24 VDC EXCITATION SUPPLY

e WIDE SPAN & OFFSET SCALING RANGE

o OVER-RANGE INDICATION

e SELECTABLE DECIMAL POINTS

o NEMA 4X/IP65 SEALED FRONT BEZEL

® OPTIONAL CUSTOM UNITS OVERLAY W/BACKLIGHT

* Also adapts to 0 to 50, 0 to 20, 0 to 10, 1 to 5 mA ranges as well as
bi-polar inputs.

¢(UL) us LisTeD

IND. CONT. EQ.
51EB

GENERAL DESCRIPTION SAFETY SUMMARY

The premium features of the PAX Lite Series can now be applied to All safety related regulations, local codes and instructions that appear in the
measurement of process variables. With its high sensitivity and programmability, literature or on equipment must be observed to ensure personal safety and to
the PAX Lite Current Loop Meter can be set up for a wide variety of applications. prevent damage to either the instrument or equipment connected to it. If
In most plants the PAXLCL can be used for 90 to 95% of current loop meter needs equipment is used in a manner not specified by the manufacturer, the protection
for readout of pressure, flow, temperature, level and other variables. The meter has provided by the equipment may be impaired.

been specifically designed for harsh industrial environments. With NEMA 4X/
IP65 sealed bezel and extensive testing of noise effects to CE requirements, the
meter provides a tough yet reliable application solution. This allows the PAXLCL

to be used in dirty, hostile environments and in wash-down areas. The 3 1/2-digit
bi-polar display (minus sign displayed when current or voltage is negative)
features 0.56" (14.2 mm) high, 7-segment LEDs for easy reading.

CAUTION: Read complete CAUTION: Risk of electric shock.
instructions prior to installation
and operation of the unit.

H Note: R ded mini | (behind th 1) f ti lip installation i
DIMENSIONS In Inches (mm) ote 2'61(",‘0(?;1;;1Hex ;égl?;;r;)t\:/\?arance enin € panel) Tor mounting clip Installation 1s
= =
( 00 01 DImA | == | |
(O x| 1.95 i == E 175 1.75
(49.5) HHHH == (44.5) T3 iisTeenn (44.5)
E= ‘ [=[=I=]=I=I=N=]=]=]=]=] ‘
3.80 10 . 410 | 3.60 (91.4) —
(96.5) (2.9) (104.1)
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ORDERING INFORMATION

Meter Part Numbers

PAXL CL 0 0

CL - Current Loop Meter

Accessories Part Numbers

TYPE MODEL NO. | DESCRIPTION PART NUMBERS
Accessories PAXLBK Units Label Kit Accessory PAXLBK30
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GENERAL METER SPECIFICATIONS

—_

. DISPLAY: 3 1/2-digit, 0.56" (14.2 mm) high, 7-segment red LED, (-) minus
sign displayed when current or voltage is negative. Decimal points inserted
before Ist, 2nd, or 3rd least significant digits by DIP switch selection.

2. OVER-RANGE INDICATION: Indicated by blanking 3 least significant

digits.

3. POWER:

AC Power: 85 to 250 VAC, 50/60 HZ, 6 VA

Isolation: 2300 Vrms for 1 min. between input and supply (300 V working
voltage).

4. INPUT SENSITIVITY: (Numerical Readout Change/mA)

260 units/mA @ 4 to 20 mA input

105 units/mA @ 10 to 50 mA input

(max. allowable input current, 170 mA)

5. COMPLIANCE: Voltage drop across input at max. signal current, less than

600 mV for both 4 to 20 and 10 to 50 mA ranges.

6. INPUT RESISTANCE:

4t020mA -292Q

10to SO mA - 11.8 Q

7. SCALING RANGE:

SPAN: 32 coarse steps (binary progression with 5 DIP switches) Each step
providing approx. 8.125 numerical units/mA/step sensitivity for 4 to 20
mA input and 3.25 units/mA/step for 10 to 50 mA input.

OFFSET: 16 coarse steps (binary progression with 4 DIP switches) with +
switch to add or subtract offset. Each step adds or subtracts approximately
175 from the numerical display for a total offset range of £2700.

8. LINEARITY: +(0.05% =1 digit)

9. READING RATE: 2.5 updated readings/second, nominal.

10. RESPONSE TIME: 1 second to settle for step change.

11. LOW FREQUENCY NOISE REJECTION:

Normal Mode Rejection: 63 dB @ 50/60 Hz

Common Mode Rejection: 100 dB, DC to 50/60 Hz

12. ENVIRONMENTAL CONDITIONS:

Operating Temperature: 0° to 60°C

Storage Temperature: -40° to 80°C

Operating and Storage Humidity: 85% max. relative humidity (non-
condensing)

Span Temperature Coeff.: 100 PPM/°C

Offset Temperature Coeff.: 100 PPM/°C

Vibration According to IEC 68-2-6: Operational 5 to 150 Hz, in X, Y, Z
direction for 1.5 hours, 2 g’s.

Shock According to IEC 68-2-27: Operational 30 g’s, 11 msec in 3 directions.

Altitude: Up to 2000 meters

13. CERTIFICATIONS AND COMPLIANCES:

SAFETY

UL Recognized Component, File # E179259, UL61010A-1, CSA C22.2 No. 61010-1

Recognized to U.S. and Canadian requirements under the Component

Recognition Program of Underwriters Laboratories, Inc.

UL Listed, File # E137808, UL508, CSA C22.2 No. 14-M95

LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards

Type 4X Enclosure rating (Face only), UL50

IECEE CB Scheme Test Report # 04ME11209-20041018
Issued by Underwriters Laboratories, Inc.
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part 1.
IP65 Enclosure rating (Face only), IEC 529
IP20 Enclosure rating (Rear of unit), IEC 529
ELECTROMAGNETIC COMPATIBILITY
Emissions and Immunity to EN 61326: Electrical Equipment for
Measurement, Control and Laboratory use.

Immunity:
Electrostatic discharge EN 61000-4-2  Criterion A
4 kV contact discharge
8 kV air discharge
Electromagnetic RF fields EN 61000-4-3  Criterion B
10 V/m
Fast transients (burst) EN 61000-4-4  Criterion A
2 kV power
2 kV signal
Surge EN 61000-4-5  Criterion A
1 kVL-L,
2 kV L&N-E power
1 kV signal
RF conducted interference EN 61000-4-6  Criterion A
3 V/rms
Power frequency magnetic fields EN 61000-4-8  Criterion A
30 A/m
Voltage dip/interruptions EN 61000-4-11  Criterion A
0.5 cycle
Emissions:
Emissions EN 55011 Class B
Notes:

1. Criterion A: Normal operation within specified limits.
2. Criterion B: Temporary loss of performance from which the unit self-
recovers.

14. EXCITATION SUPPLY: 24 VDC @ 50 mA max. Regulated and isolated.

15. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-1bs (0.51 N-m) max.

16. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 outdoor use.
IP20 Touch safe. Installation Category II, Pollution Degree 2. One piece
bezel/case. Flame resistant. Panel gasket and mounting clip included.

17. WEIGHT: 0.65 lbs (0.24 kg)

ACCESSORIES

UNITS LABEL KIT (PAXLBK)
Each meter has a units indicator with backlighting that can be customized using
the Units Label Kit (PAXLBK30). The backlight is controlled by a DIP switch.
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1.0 INSTALLING THE METER

Installation

The PAX meets NEMA 4X/IP65 requirements when properly installed. The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the unit. Slide the panel
gasket over the rear of the unit to the back of the bezel. The unit should be
installed fully assembled. Insert the unit
into the panel cutout.

LATCHING
TABS

GASKET

PANEL
MOUNTING
SCREWS

While holding the unit in place, push the panel latch over the rear of the unit
so that the tabs of the panel latch engage in the slots on the case. The panel latch
should be engaged in the farthest forward slot possible. To achieve a proper seal,
tighten the latch screws evenly until the unit is snug in the panel (Torque to
approximately 7 in-lbs [79N-cm]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the maximum
operating temperature and provides good air circulation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

PANEL CUT-OUT
3.62 3
+.8
(92%) 1.77°%
(45 *9)

2.0 SETTING THE SWITCHES

The meter has switches, which must be checked and/or changed prior to
applying power. To access the switches, remove the meter base from the case by
firmly squeezing and pulling back on the side rear finger tabs. This should lower
the latch below the case slot (which is located just in front of the finger tabs). It
is recommended to release the latch on one side, then start the other side latch.

Set-Up DIP Switches

Two banks of DIP switches are located inside the meter. The 10 position bank
of switches are used for calibrating the meter. The values of these switches are
discussed in section 5.0 Calibrating the Meter.

The bank of 4 switches located near the front display are used for the
selection of decimal points and backlight annunciator. Selecting “ON” position
enables the function.

SWITCH FUNCTION
1 Decimal Point 1 (000.0)
2 Decimal Point 2 (00.00)
3 Decimal Point 3 (0.000)
4 Backlight Annunciator for Units Label

FRONT DISPLAY

Main -

Circuit ; g - D.P/ BACKLIGHT
1 [[m

Board on—

ER RN RE NP RN

3

#:EH:P OFFSET

ANENNLNEN N

[SICILICIIZEIS
REAR TERMINALS

3.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that power supplied
to the meter (AC) be protected by a fuse or circuit breaker.

When wiring the meter, compare the numbers embossed on the back of the
meter case against those shown in wiring drawings for proper wire position. Strip
the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed (stranded wires
should be tinned with solder). Insert the lead under the correct screw-clamp
terminal and tighten until the wire is secure. (Pull wire to verify tightness.)
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EMC INSTALLATION GUIDELINES

Although this meter is designed with a high degree of immunity to Electro-
Magnetic Interference (EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, its source or the method of coupling into the unit may be different for
various installations. Listed below are some EMC guidelines for successful
installation in an industrial environment.

1. The meter should be mounted in a metal enclosure, which is properly
connected to protective earth.

2. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

. Signal or Control cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
components.

4. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional protection.

w

Install line filters on the power input cable to the unit to suppress power line
interference. Install them near the power entry point of the enclosure. The
following EMI suppression devices (or equivalent) are recommended:
Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCOR0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC #LFIL0000)
Schaffner # FN670-1.8/07
Corcom #1VR3
Note: Reference manufacturer's instructions when installing a line filter.
5. Long cable runs are more susceptible to EMI pickup than short cable runs.
Therefore, keep cable runs as short as possible.
6. Switching of inductive loads produces high EMI. Use of snubbers across
inductive loads suppresses EMI.
Snubber: RLC#ASNUBO0000.

3.1 POWER WIRING

AC Power 89: 8&()

Terminal 1: VAC

Terminal 2: VAC

115/230

3.2 INPUT SIGNAL WIRING

2-WIRE, EXTERNAL EXCITATION

PAXLCL

\
\
\
4-20MA
K Toop Lo H
10-50MA_— \
+—Toor 4] |
3y
+0oP =T

24VDC
AT 50mA
EXCITATION
SUPPLY

2-WIRE, WITH EXCITATION (Series Conn.) : 2-WIRE, WITH EXCITATION (Parallel Conn.)

AT 50mA
EXCITATION
SUPPLY

4-20MA E]
-LOOP

24VDC

"/
EXTERNAL LOOP
POWER SUPPLY

# #
L/
A.C. POWER

PAXLCL 24VDC
AT 50mA
EXCITATION

SUPPLY

4-20mA

24 VDC )

AT 50mA . !

EXCITATION
f
\
\

SUPPLY _(:L@

4-20MA E]
-LOOP
10-50MA 7

Toop EXCITATION

~ /
EXTERNAL LOOP
POWER SUPPLY

i
4
A.C. POWER

b =

NOTES

10-50mA

__/
AC.POWER

[3H
+Loop =T

PAXLCL }

A.C.POWER

10-50mA

1. When shielded wire leads are used, connect the shield to earth ground at the meter and insulate the other end to avoid contact with machine ground.
2. Never run signal leads in conduit, bundles, or race ways with power conductors. Avoid runs close to contactors, relays, solenoids, transformers, and other potential

sources of electrical noise.
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4.0 SCALING THE METER

BUFFER
AMP

SPAN ADJUST

PAXLCL SCHEMATIC

) l
SUBTRACT O ADD

OFFSET ADJUST

175

/ 3R

+VR VR

? \

OFFSET
DIRECTION
SWITCH

FINE
OFFSET
ADJUST

DIGITAL DISPLAY

v R
Ko | S6 oo 2100
S7 1050 2R
0 C : mA
S8 525 4R o 0|
. — O C AAA AA A
= 59 %0 B8R
5 —— O C
E CURRENT S10 o 10 18R 5.5K
SHUNT _
4 RESISTORS  SPAN=IS0 g @
5 12R I
= ey N Yo AD
5 FINE SPAN ADJ. K2
z SPAN=0 . VOLTMETER S3 [S2 |s1 S4
£ CIRCUIT
DECIMAL BACKLIGHT
POINT ANNUNCIATOR
SWITCHES SWITCH
INPUT SIGNAL SCALING CIRCUIT DIGITAL VOLTMETER

DESCRIPTION OF OPERATION

The PAX Lite Current Loop Meter consists of a digital volt meter combined
with an analog scaling circuit (shown above). The unit was designed primarily for
use with 4-20 mA and 10-50 mA current loop signal circuits. However, it can also
be adapted to other current ranges, such as 0-50 mA, 0-20 mA, 0-10 mA, and in
a great many applications it can be used even with 0-5 mA and 1-5 mA current
loops. In addition, input current can be reversed in polarity resulting in negative
numerical readout with a minus (-) sign displayed. Input terminals 3 and 4 are
connected in series with 10-50 mA current loops, and Terminal 3 and 5 are series
connected with 4-20 mA loops. In either case, the voltage drop generated across
the shunt resistor(s) ranges from approximately 0.12 V min. (@ 4 or 10 mA) to
0.59 V max. (@ 20 or 50 mA). The buffer amplifier (K1) conditions and filters
the input signal voltage and applies it to the input of the scaling circuit. The
procedure for scaling PAX Lite Current Loop Meters is simplified by dividing the
scaling process into two separate components, span adjustments and offset
adjustments which are defined in the following discussion.

SPAN ADJUSTMENTS

Span is defined as the numerical range that the display traverses, disregarding
decimal points, when the input signal current is varied from minimum (4 or 10
mA) to maximum (20 or 50 mA). For example, if a unit is to display 25.0 @ 4
mA and 100.0 @ 20 mA, the span is 750 (the difference between 250 and 1000).
Had the minimum display been -25.0 @ 4 mA and +100.0 @ 20 mA, the span
would be 1250 (1000 - (-250) = 1250). (Note: the terms “GAIN”, “SCALE”, and
“SENSITIVITY” are also frequently used interchangeably with the term
“SPAN.”) The PAX Lite Current Loop Meter
can be set up over a very wide span range by
means of the coarse DIP switches S6-S10,
and the fine screwdriver adjustment pot,
located at the back cover. The coarse span
switches add parallel input resistors to the
summing amplifier (K2), thereby increasing
its gain, or sensitivity, as more summing
resistors are added. Effectively, adding more
parallel input resistors, increases the slope of 500
the transfer curve (at right) and increases the
numerical readout for a given input signal
current change. The input summing resistor values are weighted in a binary
progression, so they can be switched in combinations to give 32 discrete steps of
span. The fine adjust control brackets these coarse steps and can be adjusted to the
exact span needed.

Span Adjustment

+1999
+1500

+1000

NUMERICAL READOUT

+500

4 8 12 16 20
INPUT SIGNAL CURRENT

1-717-767-6511

The approximate span contributed by each switch is shown on the rear label.
These values are based on the standard current-loop spans of 4 to 20 mA (16 mA
current variation) and 10-50 mA (40 mA current variation). In other words, if S7
only is turned “ON”, the numerical readout will display a change approximately
1050 for a current swing of 16 mA (4-20 mA input) or 40 mA (10-50 mA input).
If S8 were also turned “ON”, the numerical readout would swing approximately
1575 (1050 for S7 + 525 for S8) for the same signal current variation. The fine
control has a continuous span range of approximately 0-150.

OFFSET ADJUSTMENTS

In the foregoing discussion of span, the transfer curves were shown as
“ZERO-BASED?”, i.e., the numerical readout displays “0” when the signal
current goes to zero. With current loop ranges such as 0-5 or 0-10, or 0-20 mA,
and with Bi-Polar (+/-) signals, this is often the desired condition. However,
with 4-20 and 10-50 mA current loops, the minimum current level of 4 or 10
mA usually represents the zero level of the parameter being displayed. There are
also many applications where the
minimum (or zero level) represents some
value that does not fall on a zero based
transfer curve. To accommodate non-zero
based applications, the PAX Lite Current
Loop Meter has provisions for offsetting
the transfer curve over a wide range.
Essentially, offset moves the transfer
curve up or down to change its intercept
with the numerical readout axis, but it
does not change the slope (SPAN) of the
transfer curve. In the PAX Lite Current
Loop Meter, offset is accomplished by
adding (or subtracting) a constant at the input of the summing amplifier (K2).
This offset constant is summed in with a switched binary resistor network and
a fine adjust offset control in a similar manner to that used for span adjustment.
Switches S2-S5 can be turned on in combinations to give 16 different coarse
offset levels. Each switch is labeled to show the approximate amount of offset
contributed when it is turned “ON”. Switch 1 selects the polarity of the
switched-in offset value and allows offsetting the transfer curve “UP” (adding
the offset constant) or “DOWN?” (subtracting). The fine offset control has a
numerical readout range of +£100 and brackets all the coarse switched ranges.

Offset Adjustment

+1999
+1500
+1000

+500

NUMERICAL READOUT

0

t >
500 INPUT SIGNAL CURRENT ;
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5.0 CALIBRATING THE METER

Direct calibration in the signal loop is usually not practical due to the
difficulty in varying the measured parameter and the confusing interaction that
occurs between span and offset adjustments. However, the PAXLCL can be
quickly and easily bench calibrated using a commercially available current
calibrator or the calibration set-up shown below.

CALIBRATION PROCEDURE

The procedure outlined below minimizes span/offset interaction and
simplifies calibration. In Steps 1 to 4 the unit is “nulled” to zero readout with
zero input signal current. In Steps 5 and 6, the span adjustments are made to
establish the required slope of the transfer curve. Then in Step 7, the transfer
curve is shifted up or down as required by setting the offset adjustments. In Step
8, the final “tweaking” adjustments are made at minimum and maximum signal
current. Setting the decimal points in Step 9 completes the calibration.

Before calibrating, the READOUT SPAN (Rs) and SWING CURRENT (Is)
must be determined.

WHERE:

Rs = (Max. Numerical Display) - (Min. Numerical Display)  (Disregard Decimal Points)
Is = (Current @ Max. Display) - (Current @ Min. Display)

Example:
Readout is to be 0.00 @ 4 mA and 10.00 @ 20 mA.
READOUT SPAN (Rs) = 1000 - 0 = 1000
SWING CURRENT (Is) =20 mA-4 mA =16

CALIBRATION STEPS

1. Power down the meter and remove it from its case. Turn off all offset and
span adjustment switches (S2-S10 down). S1 has no effect when zeroing
and can be in either position.

2. Turn the span control pot fully counter-clockwise (20 turns max.).

3. Turn on a combination of span adjust switches (6-10) to obtain a total value
closest to (but not greater than) the READOUT SPAN (Rs) desired (1000
in this example). The following chart gives an approximate span
adjustment value for each switch:

4. Place unit in its case and apply power. Apply zero current. Adjust the
indicator to read zero using the offset adjustment pot.

5. Apply the SWING CURRENT (Is) (16 mA in the example) to the input.
Set the exact READOUT SPAN value (1000) with span adj.pot.

6. Apply zero current to see if the zero value has shifted. If it has, re-zero with
the offset pot, then repeat Step 5.

7. After the span has been adjusted, set the signal current to the minimum
level (4 mA in the example). Record the meter reading (in this example the
reading will be 250). Subtract the desired reading at minimum current
value (0 in the example) from the recorded reading (0-250 = - 250). Power
down the meter and remove it from its case. Set the offset add/subtract
switch S1 (subtract = on), and the offset switches (S2-S5) to obtain a total
value closest to (but no more than) the difference between the desired
reading at minimum current value and the observed reading The following
chart gives an approximate offset adjustment value for each switch:

SWITCH NUMBER OFFSET VALUE
2 1400
3 700
4 350
5 175

Place the meter in its case and apply power. Using the offset adjust pot,
adjust the readout to equal the desired reading at the minimum current
value (0 in the example).

8. Adjust the input signal current to its maximum value to see if the proper
readout is obtained (1000 @ 20 mA in the example). If the readout is
slightly off, adjust the span pot to obtain the true reading. Then, recheck
the reading at the minimum input current (4 mA) and readjust the offset
pot if necessary. Repeat the maximum and minimum readout adjustments
until the unit displays the proper readout at both extremes.

9. Set decimal points as desired using the three decimal point switches. The
unit can now be installed.

TROUBLESHOOTING

For further assistance, contact technical support at the appropriate company

SWITCH NUMBER SPAN VALUE numbers listed.
6 2100
7 1050
8 525
9 260
10 130
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6.0 APPLICATIONS

Example 1:
A PAXLCL is to be calibrated to match a flow transducer whose output is 10
mA @ 0 GPM and 50 mA @ 1375 GPM.

READOUT SPAN (Rs) = 1375 - 0 = 1375
SWING CURRENT (Is) = 50 mA — 10 mA = 40 mA

ADJUSTMENTS (Refer to the transfer curve below)

(A) Null the unit to zero readout @ 0

current per Steps 1 to 4 of the

calibration steps.

(B) Set the coarse and fine span adjustments

~ to get a readout of 1375 @ 40 mA per

Steps 5 and 6. Note: With the full

standard swing of 40 mA, the coarse

span switch reference markings can be
used to determine settings as follows:

S7 ON (1050) + S9 ON (260) = 1310

Span set with switches.

375 (needed) - 1310 (with SW’s) = 65 CHECK
w. fine span adj.

>) Set offset to readout 0 @ 10 mA per Step 7. Note: The read out observed
when the 10 mA min. current is first applied can be used to determine the
offset switch settings.) In this example the readout will be (+) 344 when the
10 mA min. current is first applied. Applying -344 offset then reduces the
readout to zero @ 10 mA.

@ Check readout at max. (50 mA) and min. (10 mA) and fine tune (tweak) as

required per Step 8.

A
©

Example 2 (Negative Slope):

A level measuring device puts out 6 mA when a storage tank is full and 15
mA when the tank is empty. The PAXLCL is to readout 90.0 tons at full tank
and zero when empty.

READOUT SPAN (Rs) =900 - 0 =900 (Disregard Decimal Points)

SWING CURRENT (Is) = 6 mA (@ max rdg) - 15 mA (@ min rdg) = -9 mA

In this case, the signal current is reverse [Term 3 (-) with respect to Term 5

(+)] causing the readout to go “down” (increasingly negative) as the negative

current increases.

ADJUSTMENTS
(A) Null the unit per Steps 1 to 4.

(B) Set slope of transfer curve with span
adjustments to get readout of -900
@ -9 mA per Steps 5 and 6.

(C) Move transfer curve up by applying
(+) offset per Step 7 until readout is
+900 @ -6 mA.

@)) Check extreme readings per Step 8,
0 readout @ -15 mA and +900
readout @ -6 mA. Set D.P. Switch
S1 and replace unit in case.

READOUT

Example 3 (* Display):
A differential pressure transducer has a range of 1500 PSI with a 4 to 20 mA
output (-1500 @ 4 mA, +1500 @ 20 mA).
READOUT SPAN (Rs) = +1500 —(—1500) = 3000
SWING CURRENT (Is) = 20 mA(max) - 4 mA(min) = 16 mA
Note: Since the display readout is limited to 1999 numerical indication, the
Sfull READOUT SPAN of 3000 cannot be obtained during zero based span
adjustment. However, dividing both the READOUT SPAN and SWING
CURRENT by two, i.e. 1500 readout @ 8 mA, allows the span adjustment
to be made for the proper transfer curve slope.

ADJUSTMENTS
(A) Null the unit per Steps 1 to 4.

(B) Set transfer curve slope with span
adjustments per Steps 5 and 6, to get
a readout of +1500 @ 8 mA.

(©) Apply (-) offset per Step 7 to get a
reading of -1500 @ 4 mA.

@ Check min. and max. extremes and NULL
tweak if required to get desired
readout @ 4 and 20 mA per Step 8. ©

A

+1500 -

READOUT
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MODEL PAXLPYV - PAX LITE PROCESS VOLT METER

® WIDE SPAN & OFFSET SCALING RANGE
® 3 1/2-DIGIT, 0.56" (14.2 mm) HIGH RED LED READOUT
® 24 VDC EXCITATION SUPPLY
® OVER-RANGE INDICATION
® SELECTABLE DECIMAL POINTS
® NEMA 4X/IP65 SEALED FRONT BEZEL
® OPTIONAL CUSTOM UNITS OVERLAY W/BACKLIGHT
® +25 VOLT DC MAXIMUM INPUT
c(UL) us uisten
IND. CONT. EQ.
51EB
GENERAL DESCRIPTION SAFETY SUMMARY
The premium features of the PAX Lite Series can now be applied to All safety related regulations, local codes and instructions that appear in the
measurement of process variables. With its high sensitivity and programmability, literature or on equipment must be observed to ensure personal safety and to
the PAX Lite Process Volt Meter can be set up for a wide variety of applications. prevent damage to either the instrument or equipment connected to it. If
In most plants the PAXLPV can be used for 90 to 95% of Process Volt meter equipment is used in a manner not specified by the manufacturer, the protection
needs for readout of pressure, flow, temperature, level and other variables. The provided by the equipment may be impaired.
meter has been specifically designed for harsh industrial environments. With
NEMA 4X/IP65 sealed bezel and extensive testing of noise effects to CE
requirements, the meter provides a tough yet reliable application solution. This
allows the PAXLPV to be used in dirty, hostile environments and in wash-down
areas. The 3)4-digit bi-polar display (minus sign displayed when voltage is
negative) features 0.56" (14.2 mm) high, 7-segment LEDs for easy reading.
CAUTION: Risk of Danger. CAUTION: Risk of electric shock.
Read complete instructions prior to
installation and operation of the unit.
H Note: Recommended minimum clearance (behind the panel) for mounting clip installation is
DIMENSIONS In inches (mm) D (5343 H x &0 (120) W,
- e e —_ =
(BRAv == | |
L L L 1.95 == E 1.75 1.75
I=§=—] YHEEAE 0000
(49.5) m E2 (445) |[[FERRTER0RS || (44.5)
=g ‘ [E[=]s[ss|=N=[=]=]=]=] ‘
3.80 10 || 4.10 - 360(914) ——
(96.5) (2.5) (104.1)
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ORDERING INFORMATION

Meter Part Numbers

PAXL PV 0 0

PV - Process Volt Meter

Accessories Part Numbers

TYPE MODEL NO. | DESCRIPTION PART NUMBERS
Accessories PAXLBK Units Label Kit Accessory PAXLBK30
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GENERAL METER SPECIFICATIONS

—_

. DISPLAY: 3 1/2-digit, 0.56" (14.2 mm) high, 7-segment red LED, (-) minus
sign displayed when current or voltage is negative. Decimal points inserted
before 1st, 2nd, or 3rd least significant digits by DIP switch selection.

2. OVER-RANGE INDICATION: Indicated by blanking 3 least significant

digits.

3. POWER:

AC Power: 85 to 250 VAC, 50/60 HZ, 6 VA
Isolation: 2300 Vrms for 1 min. to all inputs.

4. INPUT SENSITIVITY: (Numerical Readout Change/Volt) Adjustable from
40 units/volt to 1000 units/volt. Max. allowable input voltage, 25 volts DC.

. INPUT RESISTANCE: | M Q

6. SCALING RANGE:

SPAN: 32 coarse steps (binary progression with 5 DIP switches) Each step
providing approx. 40 numerical units/volt/step sensitivity. Fine adjust
brackets the coarse step increments.

OFFSET: 16 coarse steps (binary progression with 4 DIP switches) with +
switch to add or subtract offset. Each step adds or subtracts approximately
175 from the numerical display for a total offset range of £2700. Fine control
brackets the steps.

. LINEARITY: +(0.05% +1 digit)

. READING RATE: 2.5 updated readings / second, nominal.

. RESPONSE TIME: 1 second to settle for step change.

0. LOW FREQUENCY NOISE REJECTION:

Normal Mode Rejection: 63 dB @ 50/60 Hz
Common Mode Rejection: 100 dB, DC to 50/60 Hz
11. ENVIRONMENTAL CONDITIONS:
Operating Temperature: 0° to 60°C
Storage Temperature: -40° to 80°C
Operating and Storage Humidity: 85% max. relative humidity (non-
condensing)
Span Temperature Coeff.: 100 PPM/°C
Offset Temperature Coeff.: 100 PPM/°C
Vibration According to IEC 68-2-6: Operational 5 to 150 Hz, in X, Y, Z
direction for 1.5 hours, 2 g.
Shock According to IEC 68-2-27: Operational 30 g, 11 msec in 3 directions.
Altitude: Up to 2000 meters

12. CERTIFICATIONS AND COMPLIANCES:

SAFETY

UL Recognized Component, File # E179259, UL61010A-1, CSA C22.2 No.

1010-1

Recognized to U.S. and Canadian requirements under the Component
Recognition Program of Underwriters Laboratories, Inc.
UL Listed, File # E137808, UL508, CSA C22.2 No. 14-M95
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards
Type 4X Enclosure rating (Face only), UL50

i

— \O 00

IECEE CB Scheme Test Report # 04ME11209-20041018
Issued by Underwriters Laboratories, Inc.
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part 1.
IP65 Enclosure rating (Face only), IEC 529
IP20 Enclosure rating (Rear of unit), IEC 529
ELECTROMAGNETIC COMPATIBILITY
Emissions and Immunity to EN 61326: Electrical Equipment for Measurement,
Control and Laboratory use.
Immunity to Industrial Locations:
Electrostatic discharge EN 61000-4-2  Criterion A
4 kV contact discharge
8 kV air discharge

Electromagnetic RF fields EN 61000-4-3  Criterion B
10 V/m
Fast transients (burst) EN 61000-4-4  Criterion A
2 kV power
2 kV signal
Surge EN 61000-4-5  Criterion A
1kVL-L,
2 kV L&N-E power
1 kV signal
RF conducted interference EN 61000-4-6  Criterion A
3 V/rms
Power frequency magnetic fields EN 61000-4-8  Criterion A
30 A/m
Voltage dip/interruptions EN 61000-4-11  Criterion A
0.5 cycle
Emissions:
Emissions EN 55011 Class B
Notes:

1. Criterion A: Normal operation within specified limits.
2. Criterion B: Temporary loss of performance from which the unit self-
recovers.

13. EXCITATION SUPPLY: 24 VDC @ 50 mA max. Regulated and isolated.

14. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-1bs (0.51 N-m) max.

15. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 outdoor use.
IP20 Touch safe. Installation Category II, Pollution Degree 2. One piece
bezel/case. Flame resistant. Panel Gasket and mounting clip included.

16. WEIGHT: 0.65 lbs (0.24 kg)

ACCESSORIES

UNITS LABEL KIT (PAXLBK)
Each meter has a units indicator with backlighting that can be customized using
the Units Label Kit (PAXLBK30). The backlight is controlled by a DIP switch.
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1.0 INSTALLING THE METER

Installation

The PAX meets NEMA 4X/IP65 requirements when properly installed. The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the unit. Slide the panel
gasket over the rear of the unit to the back of the bezel. The unit should be
installed fully assembled. Insert the unit into the panel cutout.

LATCHING
TABS

GASKET

PANEL
MOUNTING
SCREWS

While holding the unit in place, push the panel latch over the rear of the unit
so that the tabs of the panel latch engage in the slots on the case. The panel latch
should be engaged in the farthest forward slot possible. To achieve a proper seal,
tighten the latch screws evenly until the unit is snug in the panel (Torque to
approximately 7 in-1bs [79N-cm]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the maximum
operating temperature and provides good air circulation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

PANEL CUT-OUT
3.62 0
+.8
(921%) 1,772
(45 *3)

2.0 SETTING THE SWITCHES

The meter has switches that must be checked and/or changed prior to
applying power. To access the switches, remove the meter base from the case by
firmly squeezing and pulling back on the side rear finger tabs. This should lower
the latch below the case slot (which is located just in front of the finger tabs). It
is recommended to release the latch on one side, then start the other side latch.

Set-Up DIP Switches

Two banks of DIP switches are located inside the meter. The 10 position bank
of switches are used for calibrating the meter. The values of these switches are
discussed in section 5.0 Calibrating the Meter.

The bank of 4 switches located near the front display are used for the
selection of decimal points and backlight annunciator. Selecting “ON” position
enables the function.

SWITCH FUNCTION
1 Decimal Point 1 (000.0)
2 Decimal Point 2 (00.00)
3 Decimal Point 3 (0.000)
4 Backlight Annunciator for Units Label

FRONT DISPLAY

Main -
Circuit : g"Dp/BACKUGHT

Board - 5‘

|€-OFFSET]|

:

4= SPAN

ANERY LN NN

LT

3

[CICICICICIZICIS,
REAR TERMINALS
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3.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that power supplied
to the meter (AC) be protected by a fuse or circuit breaker.

When wiring the meter, compare the numbers embossed on the back of the
meter case against those shown in wiring drawings for proper wire position. Strip
the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed (stranded wires
should be tinned with solder). Insert the lead under the correct screw-clamp
terminal and tighten until the wire is secure. (Pull wire to verify tightness.)

EMC INSTALLATION GUIDELINES

Although this meter is designed with a high degree of immunity to Electro-
Magnetic Interference (EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, its source or the method of coupling into the unit may be different for
various installations. Listed below are some EMC guidelines for successful
installation in an industrial environment.

1. The meter should be mounted in a metal enclosure, which is properly
connected to protective earth.

2. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

3.1 POWER WIRING

AC Power O eo
< (<

Terminal 1: VAC
Terminal 2: VAC .
1

85-250 VAC

3.1 INPUT WIRING

Voltage Signal (2 wire)
Terminal 3: COMM
Terminal 4: INPUT

‘w| COMM

——[»] INPUT

3. Signal or Control cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
components.

4. In extremely high EMI environments, the use of external EMI suppression

devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional protection.
Install line filters on the power input cable to the unit to suppress power line
interference. Install them near the power entry point of the enclosure. The
following EMI suppression devices (or equivalent) are recommended:
Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCOR0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0
Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC #LFIL0000)
Schaffner # FN670-1.8/07
Corcom #1VR3
Note: Reference manufacturer's instructions when installing a line filter.

5. Long cable runs are more susceptible to EMI pickup than short cable runs.

Therefore, keep cable runs as short as possible.

6. Switching of inductive loads produces high EMI. Use of snubbers across

inductive loads suppresses EMI.
Snubber: RLC#SNUB0000.

Voltage Signal (4 wire requiring excitation)
Terminal 3: COMM
Terminal 4: INPUT
Terminal 5: EXCITATION -
Terminal 6: EXCITATION +

EXCITATION +

z
)
|_
: 5 E
Q g S
2 WIRE O = w
- | TRANSMITTER [ +
4 WIRE TRANSMITTER
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4.0 SCALING THE METER

VR Ve PAXLPV SCHEMATIC
f A
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SUBTRACT O ADD
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4 OFFSET
= DIRECTION
< SWITCH
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i
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© FINE
OFFSET
ADJUST
EH’;FER SPAN ADJUST
v, ‘ v R DIGITAL DISPLAY
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140 4R o|4mNg| amN g | amN
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N =
Exe]
> % - Vo
§ SPAN=0 FINE SPAN ADJ. K2 > oL R 83 (82 |st S4
z * CIRCUIT
DECIMAL BACKLIGHT
POINT ANNUNCIATOR
B -SIG. SWITCHES SWITCH
INPUT SIGNAL SCALING CIRCUIT DIGITAL VOLTMETER

DESCRIPTION OF OPERATION

The PAX Lite Process Volt Meter consists of a digital volt meter combined with an analog scaling circuit
(shown above). Input voltage can be reversed in polarity resulting in negative numerical readout with a minus
(-) sign displayed. Input terminals 3 and 4 are connected to the signal voltage. The buffer amplifier (K1)
conditions and filters the input signal voltage and applies it to the input of the scaling circuit. The procedure
for scaling PAX Lite Process Volt Meters is simplified by dividing the scaling process into two separate
components, span adjustments and offset adjustments which are defined in the following discussion.

SPAN ADJUSTMENTS

Span is defined as the numerical range that the display traverses, disregarding
decimal points, when the input signal is varied from minimum to maximum. For
example, if a unit is to display 25.0 @ 1 V and 100.0 @ 5 V, the span is 750 (the
difference between 250 and 1000). Had the minimum display been -25.0 @ 1 V
and +100.0 @ 5 V, the span would be 1250 (1000 - (-250) = 1250). (Note: the
terms “GAIN,” “SCALE,” and “SENSITIVITY” are also frequently used
interchangeably with the term “SPAN.”) The PAX Lite Process Volt Meter can
be set up over a very wide span range by means of the coarse DIP switches
S6-S10, and the fine screwdriver adjustment pot, located at the back cover. The
coarse span switches add parallel input resistors to the summing amplifier (K2),
thereby increasing its gain, or sensitivity, as
more summing resistors are added. Effectively,

Span Adjustment

input signal change. The input summing
resistor values are weighted in a binary +500
progression, so they can be switched in 0
combinations to give 32 discrete steps of span.
The fine adjust control brackets these coarse
steps and can be adjusted to the exact span
needed.

The approximate span contributed by each switch is shown on the rear label.
The values shown are “units per volt.” For example, if S6 only is turned “ON,”
the numerical readout will change approximately 550 units for a signal voltage
change of 1 volt. If S7 were also turned “ON,” the numerical readout would
change approximately 825 units for a signal voltage change of 1 volt. The span
adjust pot has a continuous span range of approximately 0- 45.

-
adding more parallel input resistors increases +1999 3
. <<

the slope of the transfer curve (at right) and ..o &
increases the numerical readout for a given B}
+1000 i

=

2

-500 INPUT SIGNAL VOLTAGE

OFFSET ADJUSTMENTS

Effectively, adding more parallel input
resistors increases the slope of the
transfer curve (at right) and increases the
numerical readout for a given input  +1999
signal change. In the foregoing discussion
of span, the transfer curves were shown
as “ZERO-BASED,” i.e., the numerical
readout displays “0” when the signal
goes to zero. With voltage ranges such as
0-5 V or 0-10 V, and with Bi-Polar (+/-) 500
signals this is often the desired condition.
However, with voltage ranges such as 1-5
V or 1-10 V, the minimum voltage level usually represents the zero level of the
parameter being displayed. There are also many applications where the
minimum (or zero level) represents some value that does not fall on a zero based
transfer curve. To accommodate non-zero based applications, the PAX Lite
Process Volt Meter has provisions for offsetting the transfer curve over a wide
range. Essentially, offset moves the transfer curve up or down to change its
intercept with the numerical readout axis, but it does not change the slope
(SPAN) of the transfer curve. In the PAX Lite Process Volt Meter, offset is
accomplished by adding (or subtracting) a constant at the input of the summing
amplifier (K2). This offset constant is summed in with a switched binary resistor
network and a fine adjust offset control in a similar manner to that used for span
adjust. Switches S2-S5 can be turned on in combinations to give 16 different
coarse offset levels. Each switch is labeled to show the approximate amount of
offset contributed when it is turned “ON.” Switch 1 selects the polarity of the
switched-in offset value and allows offsetting the transfer curve “UP” (adding
the offset constant) or “DOWN” (subtracting). The offset adjust pot has a
numerical readout range of +/-100 and brackets all the coarse switched ranges.

Offset Adjustment

+1500
+1000

+500

NUMERICAL READOUT

0

INPUT SIGNAL VOLTAGE ‘
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5.0 CALIBRATING THE METER

Direct calibration in the signal loop is usually not practical due to the
difficulty in varying the measured parameter and the confusing interaction that
occurs between span and offset adjustments. However, the PAXLPV can be
quickly and easily bench calibrated using a commercially available calibrator.

CALIBRATION PROCEDURE

The procedure outlined in the calibration steps below, minimizes span/offset
interaction and simplifies calibration. In Steps 1 to 4 the unit is “nulled” to zero
readout with zero input signal voltage. In Steps 5 and 6, the span adjustments
are made to establish the required slope of the transfer curve. Then in Step 7,
the transfer curve is shifted up or down as required by setting the offset
adjustments. In Step 8, the final “tweaking” adjustments are made at minimum
and maximum signal voltage. Setting the decimal points in Step 9 completes the
calibration. Before calibrating, the READOUT SPAN (Rs), SWING VOLTAGE
(Vs), and SPAN PER VOLT (Rs/Vs) must be determined.

CALIBRATION STEPS

1. Power down the meter and remove it from its case. Turn off all offset and
span adjustment switches (S2-S10 down). S1 has no effect when zeroing
and can be in either position.

2. Turn the span control pot. fully counter-clockwise (20 turns max.).

3. Turn on a combination of span adjust switches (6-10) to obtain a total value
closest to (but not greater than) the SPAN PER VOLT desired (250 in this
example). The following chart gives an approximate span adjustment
value for each switch:

SWITCH NUMBER SPAN VALUE
6 550
7 275
8 140
9 75
10 40

4. Place unit in its case and apply power. Apply zero volts. Adjust the
indicator to read zero using the offset adjustment pot.

5. Apply the SWING VOLTAGE (Vs) (4 V in this example) to the input. Set
the exact READOUT SPAN value (1000) with span adj. pot.

6. Apply zero volts to see if the zero value has shifted. If it has, re-zero with the
offset pot, then repeat Step 5.

7. After the span has been adjusted, set the signal voltage to the minimum
level (1 V in the example). Record the meter reading (in this example the
reading will be 250). Subtract the desired reading at minimum voltage
value (0 in the example) from the recorded reading (0-250 = - 250). Power
down the meter and remove it from its case. Set the offset add/subtract

WHERE:

Rs = (Max. Numerical Display) - (Min. Numerical Display)  (Disregard Decimal Points)
Vs = (Voltage @ Max. Display) - (Voltage @ Min. Display)
Rs/Vs = READOUT SPAN (Rs)

SWING VOLTAGE (Vs)

Example:
Readout is to be 0.00 @ 1V and 10.00 @ 5 V.
READOUT SPAN (Rs) = 1000 - 0 = 1000
SWING VOLTAGE (Vs) =5V -1V=4V
SPAN PER VOLT (Rs/Vs) = 1000 / 4 V = 250

switch S1 (subtract = on), and the offset switches (S2-S5) to obtain a total
value closest to (but no more than) the difference between the desired
reading at minimum voltage value and the observed reading. The following
chart gives an approximate offset adjustment value for each switch:

SWITCH NUMBER OFFSET VALUE
2 1400
3 700
4 350
5 175

Place the meter in its case and apply power. Using the offset adjust pot,
adjust the readout to equal the minimum voltage value (0 in the example).

8. Adjust the input signal voltage to its maximum value to see if the proper
readout is obtained (1000 @ 5 V in the example). If the readout is slightly
off, adjust the span pot to obtain the true reading. Then, recheck the reading
at the minimum input voltage (1 V) and readjust the offset pot if necessary.
Repeat the maximum and minimum readout adjustments until the unit
displays the proper readout at both extremes.

9. Set decimal points as desired using the three decimal point switches. The
unit can now be installed.

TROUBLESHOOTING

For further assistance, contact technical support at the appropriate company
numbers listed.
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6.0 APPLICATIONS

Example 1 (* Display):

A differential pressure transducer has a range of +15 PSI with a 1-6 V

output (-15 @ 1V, +15 @ 6 V)
READOUT SPAN (Rs) = +1500 - (-1500) = 30

00

SWING VOLTAGE (Vs) =6 V (max) - 1V (min) =5V

SPAN PER VOLT (Rs/Vs) = 3000 /5 V = 600

Example 3 (Negative Slope):
A liquid level sensor puts out 1 V when a storage tank is full and 11 V
when the tank is empty. The PAXLPV is to read out 100.0 when the tank is
full and zero when the tank is empty.

READOUT SPAN (Rs) = 1000 - 0 = 1000
SWING VOLTAGE (Vs) =1V (max) - 11V (min) =-10 V

Note: Since the display readout is limited to 1999 numerical indication, the SPAN PER VOLT (Rs/Vs) = 1000 /-10 V = -100
full READOUT SPAN of 3000 cannot be obtained during zero based span In this case, the signal voltage is reversed [Term. 3 (+) with respect to Term.
adjustment. However, dividing both the READOUT SPAN and SWING 4 (-)] causing the readout to go “down” (increasingly negative) as the
VOLTAGE by two, i.e. 1500 readout @ 2.5 V, allows the span adjustment negative voltage increases (hence, the negative (-) SPAN PER VOLT).

to be made for the proper transfer curve slope.

ADJUSTMENTS

(A) Null the unit to zero readout @ 0 V per
Steps 1 to 4 of the calibration steps.

(B) Set transfer curve slope with span
adjustments per Steps 5 and 6 to get a
readout of +1500 @ 2.5 V (SPAN PER
VOLT = 600).

(C©) Apply (-) offset per Step 7 to get a
reading of -1500 @ 1 V.

@ Check min. and max. extremes and tweak ()
if required to get desired readout @ 1 V
and 6 V per step 8. Set D.P. switch S2
and replace unit in case.

-1500 —

Example 2 (Positive Offset):

+1500

=
g
READOUT \\f/( s ~

|

ADJUSTMENTS |

(A) Null the unit per Steps 1 to 4 of the
calibration steps.

® Set the slope of the transfer curve with the
span adjustments to get a readout of -1000
@ -10V  (SPAN PER VOLT =
-100) per Steps 5 and 6.

© Move the transfer curve up by applying (+)
offset per Step 7 until readout is +1000 @ |,
-1V

@ Check extreme readings per Step 8 0 ‘
readout @ -11 V and +1000 @ -1 V. Set
D.P. switch S1 ON and replace unit in case. | sean

=

z READOUT T o
=] EY
= g

E

— - -1000

PAXLPV is to be calibrated to match a flow transducer whose output is 0

V @ 40 GPM and 5 V @ 650 GPM.
READOUT SPAN (Rs) = 650 - 40 = 610

SWING VOLTAGE (Vs) = 5 V (max) - 0 V (min) = 5 V

SPAN PER VOLT (Rs/Vs) =610/5V =122

ADJUSTMENTS

(A) Null the unit per Steps 1 to 4 of the
calibration steps.

® Set the coarse and fine span adjustments
to get a readout of 610 @ 5 V (SPAN PER
VOLT = 122) per Steps 5 and 6.

@ Set offset to readout 40 @ 0 V per Step 7.

(D) Check the readout @ max. (5 V) and min.
(0 V) and fine tune (tweak) as required
per Step 8.

ul
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A) VOLTAGE

NULL

CHECK
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MODEL DP5P - PROCESS INPUT

This is a brief overview of the DP5P. For complete specifications and programming information, see the
DPS Analog Input Panel Meters Bulletin starting on page 283.

®

C

DSP

PAR

L ) us LISTED

IND. GONT. EQ.
51EB

DP5P SPECIFICATIONS

Fla F2V RST
red len

C

€

® DUAL RANGE INPUT (20 mA or 10 VDC)

® 5-DIGIT 0.56" HIGH RED LED DISPLAY

® PROGRAMMABLE FUNCTION KEYS/USER INPUT
® 24 VDC TRANSMITTER POWER

® NEMA 4X/IP65 SEALED FRONT BEZEL

SENSOR INPUTS:
INPUT ACCURACY* ACCURACY* IMPEDANCE/ MAX DISPLAY
o o CONTINUOUS

(RANGE) (18 to 28°C) (0to50°c) | compLiance |0t P8 | ResoLuTION

20 mA 0.03% of 0.12% of
(-2 to 26 mA) | reading +2 pA | reading +3 pA 20 ohm 150 mA TrA

10 VDC 0.03% of 0.12% of
(110 13 VDC) | reading +2 mV | reading +3 my/| 500 Kohm | 300V Tmv

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over an 18
to 28°C and 10 to 75% RH environment; and accuracy over a 0 to 50°C and 0 to
85%RH (non-condensing environment). Accuracy over the 0 to 50°C range
includes the temperature coefficient effect of the meter.

EXCITATION POWER:
Transmitter Power: 24 VDC, £5%, regulated, 50 mA max.
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MODEL PAXP - PROCESS INPUT

This is a brief overview of the PAXP. For complete specifications and programming information, see the
PAX Analog Input Panel Meters Bulletin starting on page 301.

5-DIGIT 0.56" RED SUNLIGHT READABLE OR STANDARD
GREEN DISPLAY

DUAL RANGE INPUT (20 mA or 10 VDC)

24 VDC TRANSMITTER POWER

FOUR SETPOINT ALARM OUTPUTS (W/OPTION CARD)
RETRANSMITTED ANALOG OUTPUT (W/OPTION CARD)
COMMUNICATION AND BUS CAPABILITIES (W/OPTION CARD)
CRIMSON PROGRAMMING SOFTWARE

PAR FlA F2V RST
DSP red Ign

; Ce

c\YL ) us LISTED

IND. CONT. EQ.
51EB

PAXP SPECIFICATIONS

SENSOR INPUTS:
INPUT ACCURACY* ACCURACY* IMPEDANCE/ CON"\l!ll:t(JOUS DISPLAY
(RANGE) (18 to 28°C) (0t050°C) | COMPLIANCE | “guror o = | RESOLUTION
20 mA 0.03% of 0.12% of
(-2 to 26 mA) | reading +2 pA | reading +3 ua| 20 °hM | 150 mA TuA
10 VDC 0.03% of 0.12% of
(110 13 VDC) | reading +2 mV | reading +3 my| 500 Kohm | 300V tmv

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over an 18
to 28°C and 10 to 75% RH environment; and accuracy over a 0 to 50°C and 0 to
85%RH (non-condensing environment). Accuracy over the 0 to 50°C range
includes the temperature coefficient effect of the meter.

EXCITATION POWER:
Transmitter Power: 24 VDC, £5%, regulated, 50 mA max.
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MODEL PAXDP - 1/8 DIN DUAL PROCESS INPUT METER

Fla F2V RST
red len

DSP PAR

3

¢(UL ) us ListeD

IND. CONT. EQ.
51EB

® ACCEPTS TWO 4 -20mA OR 0 - 10 VDC INPUT SIGNALS

® PROGRAMMABLE A/D CONVERSION RATE, 5 TO 105
READINGS PER SECOND

5-DIGIT 0.56" RED SUNLIGHT READABLE DISPLAY
VARIABLE INTENSITY DISPLAY

LINEARIZATION/SQUARE ROOT EXTRACTION INPUT RANGE
PROGRAMMABLE FUNCTION KEYS/USER INPUTS

9 DIGIT TOTALIZER (INTEGRATOR) WITH BATCHING
OPTIONAL CUSTOM UNITS OVERLAY W/BACKLIGHT

FOUR SETPOINT ALARM OUTPUTS (W/OPTION CARD)
COMMUNICATION AND BUS CAPABILITIES (W/OPTION CARD)
RETRANSMITTED ANALOG OUTPUT (W/OPTION CARD)
NEMA 4X/IP65 SEALED FRONT BEZEL

PC SOFTWARE AVAILABLE FOR METER CONFIGURATION

GENERAL DESCRIPTION

The PAXDP Dual Process Input Meter offers many features and performance
capabilities to suit a wide range of industrial applications. Available in two
models, AC or DC power, the meter has the capability to accept two, 4 to 20 mA
or 0 to 10 VDC input signals. Each input signal can be independently scaled and
displayed. In addition, a math function can be performed on the two signals, C +
A+B,C-A-B,C+A-B,AB/C,CA/B,or C(A/B-1). Any of the three
meter values can have Alarms, Comms, and/or a Retransmitted Analog Output
capability by simply adding optional cards. The optional plug-in output cards
allow the opportunity to configure the meter for current applications, while
providing easy upgrades for future needs.

The update rate of the meter is user selectable. This will help in those
applications where a quick response from the meter is of the utmost importance.
The rate can be adjusted from eight selections with a minimum of 5 updates/
second to a maximum of 105 updates/second.

The meters employ a bright 0.56" (14.2 mm) red sunlight readable LED
display. The intensity of display can be adjusted from dark room applications up
to sunlight readable, making it ideal for viewing in bright light applications.

The meters provide a MAX and MIN reading memory with programmable
capture time. The capture time is used to prevent detection of false max or min
readings which may occur during start-up or unusual process events.

The signal totalizer (integrator) can be used to compute a time-input product.
This can be used to provide a readout of totalized flow, calculate service intervals
of motors or pumps, etc. The totalizer can also accumulate batch operations.

The meter has four setpoint outputs, implemented on Plug-in option cards.
The Plug-in cards provide dual FORM-C relays (5A), quad FORM-A (3A), or
either quad sinking or quad sourcing open collector logic outputs. The setpoint
alarms can be configured to suit a variety of control and alarm requirements.

Communication and Bus Capabilities are also available as option cards. The
standard output is in Modbus Protocol. Any of the following option cards,
RS232, RS485, DeviceNet, or Profibus can be used with the meter. Readout

DIMENSIONS In inches (mm)

values and setpoint alarm values can be controlled through the bus. Additionally,
the meters have a feature that allows a remote computer to directly control the
outputs of the meter.

A linear DC output signal is available as an optional Plug-in card. The card
provides either 20 mA or 10 V signals. The output can be scaled independent of
the input range and can track either the input, totalizer, max/min readings, or
math calculation value.

Once the meters have been initially configured, the parameter list may be
locked out from further modification in its entirety or only the setpoint values
can be made accessible.

The meters have been specifically designed for harsh industrial environments.
With NEMA 4X/IP65 sealed bezel and extensive testing of noise effects to CE
requirements, the meter provides a tough yet reliable application solution.

SAFETY SUMMARY

All safety related regulations, local codes and instructions that appear in this
literature or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If
equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

Do not use this unit to directly command motors, valves, or other actuators
not equipped with safeguards. To do so can be potentially harmful to persons or

equipment in the event of a fault to the unit.
CAUTION: Risk of electric shock.

CAUTION: Risk of Danger.
Read complete instructions prior to
installation and operation of the unit.

Note: Recommended minimum clearance (behind the panel) for mounting clip installation is

2.1" (53.4) H x 5.0" (127) W.

oooo | == | el |
‘ E:JE!'JE Vil 105 HHHH %%U[ 1.75 ol 1.75
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HHHH S=S ¢ [isI=si=isI=R==i=i=]= \
.10 4.10 f
s o5 (104.1) F—ss0 ey ——
396 www.redlion.net

Courtesy of Steven Engineering, Inc. - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



TABLE OF CONTENTS

Ordering Information . .................. 2 Wiringthe Meter . . .......... ... ... ..... 6
General Meter Specifications ............. 3 Reviewing the Front Buttons and Display. .. .8
ACCESSOrMEeS . . ..o oo 4 Programming the Meter. . .. .............. 9
Optional Plug-InCards .. ................ 4 Factory Service Operations . ............ 27
Installingthe Meter .. ................... 5 Troubleshooting Guide .. ............... 28
Setting the Jumpers . ................... 5 Parameter Value Chart . .. .............. 28
Installing Plug-InCards . . .. .............. 6 Programming Overview ................ 30

ORDERING INFORMATION

Meter Part Numbers

PAX 0

DP - Dual Process Input

0 - Red, Sunlight Readable Display -—

0 - 85 to 250 VAC
1-18 to 36 VDC, 24 VAC

Option Card and Accessories Part Numbers

TYPE MODEL NO. DESCRIPTION PART NUMBER
Dual Setpoint Relay Output Card PAXCDS10
PAXCDS Quad Setpoint Relay Output Card PAXCDS20
Quad Setpoint Sinking Open Collector Output Card PAXCDS30
Quad Setpoint Sourcing Open Collector Output Card PAXCDS40
RS485 Serial Communications Card with Terminal Block PAXCDC10
Optional Extended RS485 Serial Communications Card with Dual RJ11 Connector PAXCDC1C
F;;':?J? PAXCDGC RS232 Serial Communications Card with Terminal Block PAXCDC20
Extended RS232 Serial Communications Card with 9 Pin D Connector PAXCDC2C
DeviceNet Communications Card PAXCDC30
Profibus-DP Communications Card PAXCDC50
PAXCDL Analog Output Card PAXCDL10
PAXUSB PAX USB Programming Card (Not included in PAX product UL E179259 file) PAXUSBO00
CBLUSB USB Programming Cable Type A-Mini B CBLUSBO01
Accessories ICM8 Ethernet Gateway ICM80000
PAXLBK Units Label Kit Accessory PAXLBK10
SFCRD " Crimson PC Configuration Software for Windows 98, ME, 2000 and XP SFCRD200

Notes:
1. For Modbus communications use RS485 Communications Output Card and configure communication (kYPE) parameter for Modbus.
2. Crimson® 2 software is available as a free download at http://www.redlion.net/
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GENERAL METER SPECIFICATIONS

1. DISPLAY: 5 digit, 0.56" (14.2 mm) variable intensity red sunlight readable
(-19999 to 99999)
2. POWER:
AC Versions:
AC Power: 85 to 250 VAC, 50/60 Hz, 21 VA
Isolation: 2300 Vrms for 1 min. to all inputs and outputs.
DC Versions: (Derate operating temperature to 40° C if three plug-in option
cards or PAXCDC50 are installed.)
DC Power: 18 to 36 VDC, 13 W
AC Power: 24 VAC, + 10%, 50/60 Hz, 16 VA
Isolation: 500 Vrms for 1 min. to all inputs and outputs (50 V working).
Must use a Class 2 or SELV rated power supply
3. ANNUNCIATORS:
A - Programmable Display
B - Programmable Display
C - Programmable Display
SP1 - Setpoint alarm 1 is active
SP2 - Setpoint alarm 2 is active
SP3 - Setpoint alarm 3 is active
SP4 - Setpoint alarm 4 is active
Units Label - Optional units label backlight
4. KEYPAD: 3 programmable function keys, 5 keys total
5. A/D CONVERTER: 16 bit resolution
6. UPDATE RATES:
A/D conversion rate: Adjustable 5.3 to 105 readings/sec.
Step response: (to within 99% of final readout value with digital filter disabled)

INPUT UPDATE RATE MAX. TIME (msec)

5.3 770

7.5 560

16.7 260
19.8 220

20 220

30 150

105 60

Display update rate: adjustable 1 to 20 readings/sec.

Setpoint output on/off delay time: 0 to 3275 sec.

Analog output update rate: 0 to 10 sec

Max./Min. capture delay time: 0 to 3275 sec.
7. DISPLAY MESSAGES:

“OLOL” - Appears when measurement exceeds + signal range.

“ULUL” - Appears when measurement exceeds - signal range

“....” - Appears when display values exceed + display range.
-...” - Appears when display values exceed - display range.
8. SENSOR INPUTS:

«

INPUT ACCURACY* ACCURACY* | IMPEDANCE/ CON"\I!:ﬁl)jOUS DISPLAY
(RANGE) (18 to 28°C) (0t050°C) | COMPLIANCE | " Vo o2 | RESOLUTION
+20 mA

0.03% of 0.12% of

(-26 to h . 24.6 ohm 90 mA 1 pA
26 mA) reading +2 pA|reading +3 pA
+10 VDC ) N

(13t rea(c)i'i(rz3 /JDrZO me rea%il2 /:-:;)fmv 500 Kohm s0v Tmv
13 VDC) 9 9

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over
an 18 to 28°C and 10 to 75% RH environment; and accuracy over a 0 to 50°C
and 0 to 85% RH (non-condensing environment). Accuracy over the 0 to
50°C range includes the temperature coefficient effect of the meter.

9. EXCITATION POWER:

Transmitter Power: 18 VDC, +20%, unregulated, 70 mA max. per
input channel.

10. LOW FREQUENCY NOISE REJECTION:
Normal Mode: (digital filter off)

INPUT UPDATE RATE 50 Hz £1 Hz 60 Hz +1 Hz
5.3 >90 dB >65 dB
7.5 >60 dB >55 dB
16.7 >100 dB >50 dB
19.8* >60 dB >95 dB
20 >55 dB >100 dB
30 >20 dB >20 dB
105 >20 dB >13 dB

*Note: 19.8 Hz Input Rate provides best rate performance and simultaneous
50/60 Hz rejection.
Common Mode: >100 dB @ 50/60 £1 Hz (19.8 or 20 Input Rate)
11. USER INPUTS: Three programmable user inputs

Max. Continuous Input: 30 VDC

Isolation To Sensor Input A Common: 500 Vrms for 1 min;
Working Voltage: 50 V

Isolation To Sensor Input B Common: Not isolated.

SINKING INPUTS SOURCING INPUTS

INPUT STATE 22 KQ pull-up to +5 V 22 KQ pull-down
Active Viy <0.9VDC Viy > 3.6 VDC
Inactive Viy > 3.6 VDC Viy <0.9VDC

Response Time: 20 msec. max.
Logic State: Jumper selectable for sink/source logic
12. TOTALIZER:
Function:
Time Base: second, minute, hour, or day
Batch: Can accumulate (gate) input display from a user input
Time Accuracy: 0.01% typical
Decimal Point: 0 to 0.0000
Scale Factor: 0.001 to 65.000
Low Signal Cut-out: -19,999 to 99,999
Total: 9 digits, display alternates between high order and low order readouts
13. CUSTOM LINEARIZATION:
Data Point Pairs: Selectable from 2 to 16
Display Range: -19,999 to 99,999
Decimal Point: 0 to 0.0000

14. MEMORY: Nonvolatile memory retains all programmable parameters and
display values.

15. CERTIFICATIONS AND COMPLIANCES:

CE Approved
EN 61326-1 Immunity to Industrial Locations
Emission EN 55011 Class A
IEC/EN 61010-1

UL Recognized Component: File #E179259

UL Listed: File #E137808

Type 4X Enclosure rating (Face only)

IP65 Enclosure rating (Face only)

IP20 Enclosure rating (Rear of unit)

Refer to EMC Installation Guidelines section of the bulletin for additional
information.

16. ENVIRONMENTAL CONDITIONS:

Operating Temperature Range: 0 to 50°C (0 to 45°C with all three plug-in
option cards installed)

Storage Temperature Range: -40 to 60°C

Vibration to IEC 68-2-6: Operational 5-150 Hz, 2 g

Shock to IEC 68-2-27: Operational 25 g (10 g relay)

Operating and Storage Humidity: 0 to 85% max. RH non-condensing

Altitude: Up to 2000 meters

17. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-Ibs (0.51 N-m) max.

18. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 outdoor use.
IP20 Touch safe. Installation Category II, Pollution Degree 2. One piece
bezel/case. Flame resistant. Synthetic rubber keypad. Panel gasket and
mounting clip included.

19. WEIGHT: 10.4 0z. (295 g)
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ACCESSORIES

UNITS LABEL KIT (PAXLBK)
Each meter has a units indicator with backlighting that can be customized
using the Units Label Kit. The backlight is controlled in the programming.

PROGRAMMING SOFTWARE

The Crimson® 2 (SFCRM2) software is a Windows® based program for
configuring and updating the firmware of the PAXDP meter from a PC. Using
the software makes programming the PAXDP meter easier and allows the user
to save the PAXDP database in a PC file for future use. The software is available
as a free download from Red Lion’s website.

The first time Crimson 2 software is run from the File menu, select “New” to
display a dialog and select the PAXDP. The screen will display icons that

represent the various programming sections of the PAXDP. Double-click on an
icon to configure the programming parameters pertaining to the selection. Tool
Tip help is available for each of the program parameters. A PAX serial plug-in
card or PAX USB programming card is required to program the meter using the
software.
When communicating with Crimson 2 software, the PAXDP must be set in

default configuration type of:

Communications Type: MODBUS RTU

Baud Rate: 38400

Data Bit: 8

ParityBit: no

Meter Unit Address: 247

OPTIONAL PLUG-IN OuTtPUT CARDS

WARNING: Disconnect all power to the unit before
installing Plug-in cards.

Adding Option Cards

The PAX and MPAX series meters can be fitted with up to three optional plug-
in cards. The details for each plug-in card can be reviewed in the specification
section below. Only one card from each function type can be installed at one time.
The function types include Setpoint Alarms (PAXCDS), Communications
(PAXCDC), and Analog Output (PAXCDL). The plug-in cards can be installed
initially or at a later date.

COMMUNICATION CARDS (PAXCDC)

A variety of communication protocols are available for the PAX and MPAX
series. Only one of these cards can be installed at a time. Note: For Modbus
communications use RS485 Communications Output Card and configure
communication (k8PE) parameter for Modbus.

PAXCDCI10 - RS485 Serial (Terminal)
PAXCDCIC - RS485 Serial (Connector)
PAXCDC20 - RS232 Serial (Terminal)
PAXCDC2C - RS232 Serial (Connector)

SERIAL COMMUNICATIONS CARD

Type: RS485 or RS232

Communication Type: RLC Protocol (ASCII), Modbus RTU, and Modbus
ASCII

Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V. Not Isolated from all other commons.

Baud: 300 to 38,400

Data: 7/8 bits

Parity: No, Odd or Even

Bus Address: Selectable 0 to 99 (RLC Protocol), or 1 to 247 (Modbus
Protocol), Max. 32 meters per line (RS485)

Transmit Delay: Selectable for 0 to 0.250 sec (+2 msec min)

PAXCDC30 - DeviceNet
PAXCDC50 - Profibus-DP
PAXUSB00 - USB (Mini B)

DEVICENET™ CARD

Compatibility: Group 2 Server Only, not UCMM capable

Baud Rates: 125 Kbaud, 250 Kbaud, and 500 Kbaud

Bus Interface: Phillips 82C250 or equivalent with MIS wiring protection per
DeviceNet™ Volume I Section 10.2.2.

Node Isolation: Bus powered, isolated node

Host Isolation: 500 Vrms for 1 minute (50 V working) between DeviceNet™
and meter input common.

PROFIBUS-DP CARD

Fieldbus Type: Profibus-DP as per EN 50170, implemented with Siemens
SPC3 ASIC

Conformance: PNO Certified Profibus-DP Slave Device

Baud Rates: Automatic baud rate detection in the range 9.6 Kbaud to 12 Mbaud

Station Address: 0 to 125, set by rotary switches.

Connection: 9-pin Female D-Sub connector

Network Isolation: 500 Vrms for 1 minute (50 V working) between Profibus
network and sensor and user input commons. Not isolated from all other
commons.

PAXUSB PROGRAMMING CARD
Type: USB Virtual Comms Port
Connection: Type mini B
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V. Not Isolated from all other commons.
Baud Rate: 300 to 19.2k
Unit Address: 0 to 99; only 1 meter can be configured at a time

SETPOINT CARDS (PAXCDS)

The PAX and MPAX series has 4 available setpoint alarm output plug-in
cards. Only one of these cards can be installed at a time. (Logic state of the
outputs can be reversed in the programming.) These plug-in cards include:

PAXCDSI0 - Dual Relay, FORM-C, Normally open & closed
PAXCDS20 - Quad Relay, FORM-A, Normally open only
PAXCDS30 - Isolated quad sinking NPN open collector
PAXCDSA40 - Isolated quad sourcing PNP open collector

DUAL RELAY CARD

Type: Two FORM-C relays

Isolation To Sensor & User Input Commons: 2000 Vrms for 1 min.
Working Voltage: 240 Vrms

Contact Rating:
One Relay Energized: 5 amps @ 120/240 VAC or 28 VDC (resistive load),

1/8 HP @120 VAC, inductive load

Total current with both relays energized not to exceed 5 amps

Life Expectancy: 100 K cycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD RELAY CARD

Type: Four FORM-A relays

Isolation To Sensor & User Input Commons: 2300 Vrms for 1 min.
Working Voltage: 250 Vrms

Contact Rating:
One Relay Energized: 3 amps @ 240 VAC or 30 VDC (resistive load), 1/10

HP @120 VAC, inductive load

Total current with all four relays energized not to exceed 4 amps

Life Expectancy: 100 K cycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD SINKING OPEN COLLECTOR CARD
Type: Four isolated sinking NPN transistors.
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V.  Not Isolated from all other commons.
Rating: 100 mA max @ Vgar = 0.7 Vmax. Vyjax =30V

QUAD SOURCING OPEN COLLECTOR CARD
Type: Four isolated sourcing PNP transistors.
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V. Not Isolated from all other commons.
Rating: Internal supply: 24 VDC + 10%, 30 mA max. total
External supply: 30 VDC max., 100 mA max. each output

ALL FOUR SETPOINT CARDS
Response Time: See update rates step response specification; add 6 msec
(typical)for relay card
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LINEAR DC OUTPUT (PAXCDL)

Either a 0(4)-20 mA or 0-10 V retransmitted linear DC output is available
from the analog output plug-in card. The programmable output low and high
scaling can be based on various display values. Reverse slope output is possible
by reversing the scaling point positions.

PAXCDLI10 - Retransmitted Analog Output Card

ANALOG OUTPUT CARD
Types: 0 to 20 mA, 4 to 20 mA or 0 to 10 VDC
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.

Working Voltage: 50 V.  Not Isolated from all other commons.

Accuracy: 0.17% of FS (18 to 28°C); 0.4% of FS (0 to 50°C)
Resolution: 1/3500
Compliance: 10 VDC: 10 KQ load min., 20 mA: 500 Q load max.
Powered: Self-powered (Active)
Step Response: See update rates step response specification
Update time: See ADC Conversion Rate and Update Time parameter

1.0 INSTALLING THE METER

Installation

The PAX meets NEMA 4X/IP65 requirements when properly installed. The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout to
the dimensions shown. Remove the panel latch from the unit. Slide the panel
gasket over the rear of the unit to the back of the bezel. The unit should be installed

PANEL
LATCH

LATCHING
TABS

MOUNTING
SCREWS

While holding the unit in place, push the panel latch over the rear of the unit
so that the tabs of the panel latch engage in the slots on the case. The panel latch
should be engaged in the farthest forward slot possible. To achieve a proper seal,
tighten the latch screws evenly until the unit is snug in the panel (Torque to
approximately 7 in-lbs [79N-cm]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the maximum
operating temperature and provides good air circulation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

Do not use tools of any kind (screwdrivers, pens, pencils, etc.) to operate the
keypad of the unit.

PANEL CUT-OUT

3.62 +%
(921%)

2.0 SETTING THE JUMPERS

The meter has three jumpers that must be checked and/or changed prior to
applying power. The following Jumper Selection Figures show an enlargement
of the jumper area.

To access the jumpers, remove the meter base from the case by firmly
squeezing and pulling back on the side rear finger tabs. This should lower the
latch below the case slot (which is located just in front of the finger tabs). It is
recommended to release the latch on one side, then start the other side latch.

Input Jumpers

These jumpers are used to select the proper input types, Voltage (V) or Current
(I). The input type selected in programming must match the jumper setting. See
the Jumper Selection Figures for more details.

PAXDP Jumper Selection
JUMPER SELECTIONS

The ~ indicates factory setting.

INPUT B
VOLT/CURRENT USER INPUT

j‘ SINK

O — SOURCE (SRC)

INPUT A
VOLT/CURRENT

0O — CURRENT (1) 00— CURRENT (1)

3» VOLTAGE (V) :,]» VOLTAGE (V)

Note: In the figures above, the text shown in parenthesis is printed on the
circuit board to help with proper jumper positioning.

User Input Logic Jumper
This jumper selects the logic state of all the user inputs. If the user inputs are
not used, it is not necessary to check or move this jumper.

FRONT DISPLAY

C

INPUT JUMPER LOCATIONS
INPUT B USER INPUT

101

|
—

—

(CURRENT) | v ﬂ%“éiﬁ%w
(VOLTAGE) V E [ !
b inpuTA v [

ICICICICICICACICISIYIY)
REAR TERMINALS
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3.0 INSTALLING PLUG-IN CARDS

The plug-in cards are separately purchased optional cards that perform To Install:
specific functions. These cards plug into the main circuit board of the meter. The
plug-in cards have many unique functions when used with the PAX.

1. With the meter removed from the case, locate the plug-in card connector for
the card type to be installed. The types are keyed by position with different
main circuit board connector locations. When installing the card, hold the
meter by the rear terminals and not by the front display board.

If installing the Quad sourcing Plug-in Card (PAXCDS40), set the jumper for
internal or external supply operation before continuing.

CAUTION: The plug-in card and main circuit board contain static
sensitive components. Before handling the cards, discharge static
charges from your body by touching a grounded bare metal
object. Ideally, handle the cards at a static controlled clean

workstation. Also, only handle the cards by the edges. Dirt, oil or Internal Supply
other contaminants that may contact the cards can adversely I/_ (18 V unregulated)
affect circuit operation.
[=TeTe] °
Alignment TOP VIEW
Slotm T I(External Supply
max

o A NN
u

0 00DO0OOD0 0

Ty

OO0 DD

Main o . . | ﬁﬁlﬁ'
Circuit ' ‘ ' '
Board
Analog Output
‘ ‘ I Card 2. Install the plug-in card by aligning the card terminals with the slot bay in the
Connectors | : rear cover. Be sure the connector is fully engaged and the tab on the plug-in
! I card rests in the alignment slot on the display board.
3. Slide the meter base back into the case. Be sure the rear cover latches fully
Serial | | Setpoint into the case.
Communications Pl P! — Output 4. Apply the plug-in card label to the bottom side of the meter in the designated
Card I | | / Card area. Do Not Cover the vents on the top surface of the meter. The surface of
the case must be clean for the label to adhere properly.
Finger | ‘ | ‘ | Finger
N Tab

Tab _\\lg ;! ! ! E
A A AN AL Y
/ / /’l

Ivivlvivivivivivivivlv]

4.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the heaters, etc. The cables should be run in metal conduit that is properly
back of the meter. All conductors should conform to the meter’s voltage and grounded. This is especially useful in applications where cable runs are long
current ratings. All cabling should conform to appropriate standards of good and portable two-way radios are used in close proximity or if the installation
installation, local codes and regulations. It is recommended that power supplied is near a commercial radio transmitter.
to the meter (DC or AC) be protected by a fuse or circuit breaker. 5. Signal or Control cables within an enclosure should be routed as far away as

When wiring the meter, compare the numbers embossed on the back of the possible from contactors, control relays, transformers, and other noisy
meter case against those shown in wiring drawings for proper wire position. components.

Strip the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed (stranded 6. In extremely high EMI environments, the use of external EMI suppression

wires should be tinned with solder). Insert the lead under the correct screw- devices, such as ferrite suppression cores, is effective. Install them on Signal

clamp terminal and tighten until the wire is secure. (Pull wire to verify and Control cables as close to the unit as possible. Loop the cable through the

tightness.) Each terminal can accept up to one #14 AWG (2.55 mm) wire, two core several times or use multiple cores on each cable for additional protection.

#18 AWG (1.02 mm), or four #20 AWG (0.61 mm). Install line filters on the power input cable to the unit to suppress power line
interference. Install them near the power entry point of the enclosure. The
following EMI suppression devices (or equivalent) are recommended:

EMC INSTALLATION GUIDELINES . . Ferrite Suppression Cores for signal and control cables:

Although this meter is designed with a high degree of immunity to Electro- Fair-Rite # 0443167251 (RLC #FCOR0000)

Magnetic Interference (EMI), proper installation and wiring methods must be TDK # ZCAT3035-1330A

followed to ensure compatibility in each application. The type of the electrical Steward #28B2029-0A0

noise, 1t§ source or the .method of coupling into the un.lt may be different for Line Filters for input power cables:

various .1nst'allat1(')ns. L1§ted be?low are some EMC guidelines for successful Schaffner # FN2010-1/07 (RLC #LFIL0000)

installation in an industrial environment. Schaffner # FN670-1.8/07

1. The meter should be mounted in a metal enclosure, which is properly Corcom #1VR3

connected to protective earth.

2. With use of the lower input ranges or signal sources with high source
impedance, the use of shielded cable may be necessary. This helps to guard
against stray AC pick-up. Attach the shield to the input common of the meter.

3. To minimize potential noise problems, power the meter from the same power
branch, or at least the same phase voltage as that of the signal source.

4. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and

Note: Reference manufacturer's instructions when installing a line filter.

. Long cable runs are more susceptible to EMI pickup than short cable runs.

Therefore, keep cable runs as short as possible.

. Switching of inductive loads produces high EMI. Use of snubbers across

inductive loads suppresses EMI.
Snubber: RLC#SNUBO0000.
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4.1 POWER WIRING

AC Power ®) @)
Terminal 1: VAC < <

DC Power +
Terminal 1: +VDC 8

1
(@)
. . o
Terminal 2: VAC Terminal 2: -VDC . .
2

—_

4.2 INPUT SIGNAL WIRING

Before connecting signal wires, the Input Range Jumper must be verified for proper position.

INPUT A SIGNAL

Voltage Signal
(self powered)
Terminal 4: -VDC

Terminal 5: +VDC

+18 V EXC.
UNREG

COMM

INPUT A

w
[@)]

il

10 VDC MAX.

Voltage Signal
(self powered)
Terminal 7: -VDC

Terminal 8: +VDC

WIRING

Current Signal
(self powered)
Terminal 4: -ADC
Terminal 5: +ADC

. <
s 5
g &
o Z

ojo)

>
]

L —{1oAD |

INPUT B SIGNAL WIRING

Current Signal
(self powered)
Terminal 7: -ADC
Terminal 8: +ADC

Current Signal (2 wire
requiring excitation)
Terminal 3: +ADC

Terminal 5: -ADC

s
>z2 5
[ce] o
T 3 Z
2 WIRE

+ | TRANSMITTER | -

Current Signal (2 wire
requiring excitation)
Terminal 6: +ADC

Terminal 8: -ADC

Voltage/Current Signal (3 wire requiring excitation)

Terminal 3: +Volt supply
Terminal 4: -ADC (common)
Terminal 5: +ADC (signal)

§<>' .

O] : <
o s =
> X = S
¥ O z
:+VS :COMM. Y
3 WIRE TRANSMITTER

Voltage/Current Signal (3 wire requiring excitation)

Terminal 6: +Volt supply
Terminal 7: -ADC (common)
Terminal 8: +ADC (signal)

. ) SN}
V] O (n X W
g o s e XD . g 5 [
>Z = '5 S 5 s >3 = 2
o> =2 o >z - ® (@) o
) o (@] = zZ
T o Z o = ©®55 & " O z
BoE D6 o s €] 8]
: ’ 8]
- + LOAD ! Vs lcomm. | IV

2 WIRE
+ |TRANSMITTER | -

10 VDC MAX.

3 WIRE TRANSMITTER

CAUTION: Sensor Input B common is NOT isolated from user input common. In order to preserve the safety of the meter application, the sensor input
common must be suitably isolated from hazardous live earth referenced voltages; or input common must be at protective earth ground potential. If not,
hazardous live voltage may be present at the User Inputs and User Input Common terminals. Appropriate considerations must then be given to the
potential of the user input common with respect to earth common, and the common of the isolated plug-in cards with respect to input common.
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4.3 USER INPUT WIRING

Before connecting the wires, the User Input Logic Jumper should be verified for proper position. If not using User
Inputs, then skip this section. Only the appropriate User Input terminal has to be wired.

Sinking Logic | Sourcing Logic

Terminal 9: } Connect external switching device between Terminal 9: -VDC thru external switching device

Terminal 10-11: appropriate User Input terminal and User Comm. Terminal 10-11: + VDC thru external switching device
In this logic, the user inputs of the meter In this logic, the user inputs of the meter are internally

are internally pulled up to +5 V with 22
K resistance. The input is active when it
is pulled low (<0 .9 V).

pulled down to 0 V with 22 K resistance. The input is
active when a voltage greater than 3.6 VDC is applied.

S
=
O
O
4
o
%
S

— (9]
0 nd
L L
(] (0]
-] -]

«—J] USER COMM.

1

V SUPPLY (30V max.)

4.4 SETPOINT (ALARMS) WIRING
4.5 SERIAL COMMUNICATION WIRING See appropriate plug-in card bulletin for details.
4.6 ANALOG OUTPUT WIRING

5.0 REVIEWING THE FRONT BUTTONS AND DISPLAY

Displa .
= pd yt Sy el Optional Custom
eaaou .
e = O x O x O = O S
egenads C 4B A AN A  Am)
SP1  SP2  SP3 SP4\\St A
efpoin arm
(Dsp | (PaR | (F1a] (F2V] RsT | poin’
Annunciators
KEY DISPLAY MODE OPERATION PROGRAMMING MODE OPERATION
DSP Index display through main displays as programmed in 3-L8[ Quit programming and return to display mode
PAR  Access parameter list Store selected parameter and index to next parameter
F1A  Function key 1; hold for 3 seconds for Second Function 1** Increment selected parameter value
F2v  Function key 2; hold for 3 seconds for Second Function 2** Decrement selected parameter value
RST Reset (Function key)** Hold with F1A, F2¥ to scroll value by x1000

* Display Readout Legends may be locked out in Factory Settings.
** Factory setting for the F1, F2, and RST keys is NO mode.

1-717-767-6511 403
Courtesy of Steven Engineering, Inc. - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



6.0 PROGRAMMING THE METER

DISPLAY
MODE

OVERVIEW
PROGRAMMING MENU

Display
User Input/ Assignment/

Signal Signal Function Program Secondary Totalizer Setpoint* Serial* Analog* Factory
Input A Input B Key Lock-out Function (Integrator) (Alarm) Communication Output Service
Parameters Parameters Parameters Parameters Parameters Parameters Parameters Parameters Parameters Operations

F1/F2
Keys
¥ PR ‘L PAR !L PAR ¥ Par W _PAR ¥ Par ¥ Par ¥ PR L o W_PAR
(iR | t-inb| [2-FAL) (3-ior| [w-sEC|(s-rde|  |6-5PE| [1-5el|  |B-Ouk| [3-FLS]
¥ L 2 L 3 ) k2 L 2 L 4 L 2 h 2 <
* Only accessible with appropriate plug-in card.
DISPLAY MODE STEP BY STEP PROGRAMMING INSTRUCTIONS:

The meter normally operates in the Display Mode. In this mode, the meter
displays can be viewed consecutively by pressing the DSP key. The annunciators
to the left of the display indicate which display is currently shown; A, B, or C.
Each of these displays are programmable and can be locked from view through
programming. (See Module 3.)

PROGRAMMING MODE
Two programming modes are available.

Full Programming Mode permits all parameters to be viewed and modified.
Upon entering this mode, the front panel keys change to Programming Mode
operations. This mode should not be entered while a process is running, since
the meter functions and User Input response may not operate properly while
in Full Programming Mode.

Quick Programming Mode permits only certain parameters to be viewed and/
or modified. When viewing parameters (SP1, etc), the front panel keys
change to Programming Mode operations, and all meter functions continue to
operate properly. Quick Programming Mode is configured in Module 3. The
Display Intensity Level “d-LEs” parameter is available in the Quick
Programming Mode only when the security code is non-zero. For a
description, see Module 9—Factory Service Operations. Throughout this
document, Programming Mode (without Quick in front) always refers to
“Full” Programming Mode.

PROGRAMMING TIPS

The Programming Menu is organized into ten modules (see above). These
modules group together parameters that are related in function. It is recommended
to begin programming with Module 1 and proceed through each module in
sequence. Note that Modules 6 through 8 are only accessible when the
appropriate plug-in option card is installed. If lost or confused while
programming, press the DSP key to exit programming mode and start over.
When programming is complete, it is recommended to record the meter settings
on the Parameter Value Chart and lock-out parameter programming with a User
Input or lock-out code. (See Modules 2 and 3 for lock-out details.)

FACTORY SETTINGS

Factory Settings may be completely restored in Module 9. This is a good
starting point if encountering programming problems. Throughout the module
description sections which follow, the factory setting for each parameter is
shown below the parameter display. In addition, all factory settings are listed on
the Parameter Value Chart following the programming section.

ALTERNATING SELECTION DISPLAY

In the module description sections which follow, the dual display with arrows
appears for each programming parameter. This is used to illustrate the display
alternating between the parameter (top display) and the parameter’s Factory
Setting (bottom display). In most cases, selections or value ranges for the
parameter will be listed on the right.

Indicates Program Mode Alternating Display

Parameter r HHBE %
% Selection/Value

404

PROGRAMMING MODE ENTRY (PAR KEY)

The Programming Mode is entered by pressing the PAR key. If this mode is
not accessible, then meter programming is locked by either a security code or a
hardware lock. (See Modules 2 and 3 for programming lock-out details.)

MODULE ENTRY (ARROW & PAR KEYS)

Upon entering the Programming Mode, the display alternates between Pra
and the present module (initially A). The arrow keys (F1A and F2V) are used
to select the desired module, which is then entered by pressing the PAR key.

PARAMETER (MODULE) MENU (PAR KEY)

Each module has a separate parameter menu. These menus are shown at the
start of each module description section which follows. The PAR key is pressed
to advance to a particular parameter to be changed, without changing the
programming of preceding parameters. After completing a module, the display
will return to Pra A0. From this point, programming may continue by selecting
and entering additional modules. (See MODULE ENTRY above.)

PARAMETER SELECTION ENTRY (ARROW & PAR KEYS)

For each parameter, the display alternates between the parameter and the
present selection or value for that parameter. For parameters which have a list of
selections, the arrow keys (F1A and F2V) are used to sequence through the list
until the desired selection is displayed. Pressing the PAR key stores and activates
the displayed selection, and also advances the meter to the next parameter.

NUMERICAL VALUE ENTRY (ARROW, RST & PAR KEYS)

For parameters which require a numerical value entry, the arrow keys can be
used to increment or decrement the display to the desired value. When an arrow
key is pressed and held, the display automatically scrolls up or scrolls down.
The longer the key is held, the faster the display scrolls.

The RST key can be used in combination with the arrow keys to enter large
numerical values. When the RST key is pressed along with an arrow key, the
display scrolls by 1000’s. Pressing the PAR key stores and activates the
displayed value, and also advances the meter to the next parameter.

PROGRAMMING MODE EXIT (DSP KEY or PAR KEY at Pra ff})

The Programming Mode is exited by pressing the DSP key (from anywhere
in the Programming Mode) or the PAR key (with Pra A8 displayed). This will
commit any stored parameter changes to memory and return the meter to the
Display Mode. If a parameter was just changed, the PAR key should be pressed
to store the change before pressing the DSP key. (If power loss occurs before
returning to the Display Mode, verify recent parameter changes.)
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6.1 MODULE 1 - SiGNAL INPUT PARAMETERS

INPUT A PARAMETER MENU Pro

\rﬂnss} }rﬂks} IdE.‘ZPkI IraundHF!LerbHﬂ HP&S Hsayas}—{:np deSPx

Filter Scaling Scaling Input x Display x
Band Points Style Value Value

Input Conversion Display Display Filter
Range Rate Decimal Point Rounding Setting
PAR

INPUT B PARAMETER MENU

|an95} {rm} }dEm} IraundHFlLerbHﬂ HP&S

}—{sms}—{ ;e deSF’ x

Input Conversion Display Display Filter
Range Rate Decimal Point Rounding Setting

Filter Scaling Scaling Input x Display x
Band Points Style Value Value

INPUT RANGE

RANGE RESOLUTION

r HHSE % SELECTION
10.000 V

Yoltk
% UOL& curr 20.000 mA

Y¥-8%9- +10.000 V - Square Root Extraction
[-89¢ +20.000 mA - Square Root Extraction

Select the input range that corresponds to the external signal. Before
applying signal configure input jumper to match setting desired.

ADC CONVERSION RATE

A 53 15 (6.1 198
N 20 T (s

Select the ADC conversion rate (conversions per second). The selection does
not affect the display update rate, however it does affect setpoint and analog
output response time. The default factory setting of 19.8 is recommended for
most applications. Selecting a fast update rate may cause the display to appear
very unstable.

DISPLAY DECIMAL POINT

dELPE|S o oo o0oo
SN HHH

Select the decimal point location for the Input display. (The TOT display
decimal point is a separate parameter.) This selection also affects roaund, d5P {
and d5P2 parameters and setpoint values.

T H T

DISPLAY ROUNDING*
round| S { 2 5 i

2i 14 T
e

Rounding selections other than one, cause the Input Display to ‘round’ to the
nearest rounding increment selected (ie. rounding of *5” causes 121 to round to
120 and 124 to round to 125). Rounding starts at the least significant digit of
the Input Display. Remaining parameter entries (scaling point values, setpoint
values, etc.) are not automatically adjusted to this display rounding selection.

FILTER SETTING

FiLbrS
Sl

The input filter setting is a time constant expressed in tenths of a second. The
filter settles to 99% of the final display value within approximately 3 time
constants. This is an Adaptive Digital Filter which is designed to steady the
Input Display reading. A value of ‘0’ disables filtering.

88 to 2580 seconds

FILTER BAND*

bRAd |
%[ 0

The digital filter will adapt to variations in the input signal. When the
variation exceeds the input filter band value, the digital filter disengages. When
the variation becomes less than the band value, the filter engages again. This
allows for a stable readout, but permits the display to settle rapidly after a large
process change. The value of the band is in display units, independent of the
Display Decimal Point position. A band setting of ‘0’ keeps the digital filter
permanently engaged.

f to 258 display units

SCALING POINTS
2to (A

PES %
L2

Linear - Scaling Points (2)

For linear processes, only 2 scaling points are necessary. It is recommended
that the 2 scaling points be at opposite ends of the input signal being applied.
The points do not have to be the signal limits. Display scaling will be linear
between and continue past the entered points up to the limits of the Input Signal
Jumper position. Each scaling point has a coordinate-pair of Input Value ( {1P)
and an associated desired Display Value (d5P).

Square Root Extraction Input Range - Scaling Points (2)

The PAXDP can apply the square root function directly to the sensor signal
by selecting the Square Root Extraction Input Range (¥-5%¢ or L-59). When
configured for Square Root Extraction, piecewise multipoint linearization is not
required and only the first 2 scaling points are used. For proper operation the
Display 1 (d5P { value must be zero.

Nonlinear - Scaling Points (Greater than 2)

For non-linear processes, up to 16 scaling points may be used to provide a
piece-wise linear approximation. (The greater the number of scaling points
used, the greater the conformity accuracy.) The Input Display will be linear
between scaling points that are sequential in program order. Each scaling point
has a coordinate-pair of Input Value ( {1P) and an associated desired Display
Value (d5P). Data from tables or equations, or empirical data could be used to
derive the required number of segments and data values for the coordinate pairs.

In the Crimson 2 (SFCRM2) software, several linearization equations are
available. See the Accessories section for more information.

SCALING STYLE

SEYLE |5 VEY
Q:} RPLY

If Input Values and corresponding Display Values are known, the Key-in
(VEY) scaling style can be used. This allows scaling without the presence or
changing of the input signal. If Input Values have to be derived from the actual
input signal source or simulator, the Apply (RPLY) scaling style must be used.

key-in data
apply signal

* The decimal point position is dependent on the selection made in the
“Display Decimal Point” parameter.
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INPUT VALUE FOR SCALING POINT 1

NP 1
S

For Key-in (MEY), enter the known first Input Value by using the arrow keys.
(The Input Range selection sets up the decimal location for the Input Value.)
For Apply (RPLY), apply the input signal to the meter, adjust the signal source
externally until the desired Input Value appears. In either method, press the
PAR key to enter the value being displayed. In the RPLY style, the RST key can
be pressed to advance the display past the P { value or other input value
without storing it. This is useful for application scaling of the second scaling
point (i.e. when the tank is full), or some other point in multipoint applications.

- 19999 to 99939

DISPLAY VALUE FOR SCALING POINT 1*

%
%[ 0000

Enter the first coordinating Display Value by using the arrow keys. This is
the same for YEY and RPLY scaling styles. The decimal point follows the dELPE
selection. For Square Root Extraction Input Range, the Display 1 value must
be zero.

- 19999 to 99999

INPUT VALUE FOR SCALING POINT 2

%
% [10000

For Key-in (PEY), enter the known second Input Value by using the arrow
keys. For Apply (RPLY), adjust the signal source externally until the next
desired Input Value appears. (Follow the same procedure if using more than 2
scaling points.)

- 13939 to 35333

* The decimal point position is dependent on the selection made in the
“Display Decimal Point” parameter.

d5P 2|

DISPLAY VALUE FOR SCALING POINT 2*
- 19999 to 39999

SR

Enter the second coordinating Display Value by using the arrow keys. This
is the same for YEY and APLY scaling styles. (Follow the same procedure if
using more than 2 scaling points.)

General Notes on Scaling

1. Input Values for scaling points should be confined to the limits of the Input
Signal, ie. 4-20 mA or 0-10 VDC.

2. The same Input Value should not correspond to more than one Display Value.
(Example: 20 mA can not equal 0 and 10.)

This is referred to as readout jumps (vertical scaled segments).

3. The same Display Value can correspond to more than one Input Value.
(Example: 0 mA and 20 mA can equal 10.)

This is referred to as readout dead zones (horizontal scaled segments).

4. The maximum scaled Display Value spread between range maximum and
minimum is limited to 65,535. For example using +20 mA range the
maximum +20 mA can be scaled to is 32,767 with 0 mA being 0 and Display
Rounding of 1. (Decimal points are ignored.) The other half of 65,535 is for
the lower half of the range 0 to -20 mA even if it is not used. With Display
Rounding of 2, +20 mA can be scaled for 65,535 (32,767 x 2) but with even
Input Display values shown.

5. For input levels beyond the first programmed Input Value, the meter extends
the Display Value by calculating the slope from the first two coordinate pairs
(NP L/ dSP L& NP2/ dSP2). If NP { =4 mA and d5P { = 0, then 0 mA
would be some negative Display Value. This could be prevented by making

MPL=0mA/d5P =0, NP2 =4 mA/d5P2 =0, with #1P3 =20 mA/
d5P3 = the desired high Display Value. The calculations stop at the limits of
the Input Range Jumper position.

6. For input levels beyond the last programmed Input Value, the meter extends
the Display Value by calculating the slope from the last two sequential
coordinate pairs. If three coordinate pair scaling points were entered, then the
Display Value calculation would be between {1P2 / d5P2 & MP3/ dSP3.
The calculations stop at the limits of the Signal Input.

6.2 MODULE 2 - User INPUT AND FRONT PANEL FUNCTION KEY
PARAMETERS (2-F1i[)

-FiL

PAR l

PARAMETER MENU Pra

1

USr - usr-2 F

_—

Fe

rSt Sc-F i Sc-F2

\— USER INPUTS | |

FUNCTION KEYS |

The two user inputs are individually programmable to perform specific meter
control functions. While in the Display Mode or Program Mode, the function is
executed the instant the user input transitions to the active state.

The front panel function keys are also individually programmable to perform
specific meter control functions. While in the Display Mode or when viewing
meter values in Quick Programming mode, the primary function is executed the
instant the key is pressed. Holding the function key for three seconds executes
a secondary function. It is possible to program a secondary function without a
primary function.

In most cases, if more than one user input and/or function key is programmed
for the same function, the maintained (level trigger) actions will be performed
while at least one of those user inputs or function keys are activated. The
momentary (edge trigger) actions will be performed every time any of those
user inputs or function keys transition to the active state.

Note: In the following explanations, not all selections are available for both
user inputs and front panel function keys. Alternating displays are shown
with each selection. Those selections showing both displays are available for
both. If a display is not shown, it is not available for that selection. USr -
will represent both user inputs. F { will represent all five function keys.

WS- (%

NO FUNCTION

Fit_ &
S Ag [ A

No function is performed if activated. This is the factory setting for all user
inputs and function keys. No function can be selected without affecting basic
start-up.

PROGRAMMING MODE LOCK-OUT

Programming Mode is locked-out, as long as activated

USr- 1
% (maintained action). A security code can be configured to

Q{) P L B { allow programming access during lock-out.
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INPUT A ZERO (TARE) DISPLAY

USr - % FIo%

HOLD ALL FUNCTIONS

H S - ’ % The meter disables processing the input, holds all display
r contents, and locks the state of all outputs as long as activated

G [R-rEL GIR-FEL

The Zero (Tare) Display provides a way to zero the Input A value at various
input levels, causing future Display readings to be offset. This function is useful
in weighing applications where the container or material on the scale should not
be included in the next measurement value. When activated (momentary
action), r ESEE flashes and the Input A value is set to zero. At the same time, the
Input A value (that was on the display before the Zero Display) is subtracted
from the Input A Display Offset Value and is automatically stored as the new
Display Offset Value (8F5-R). If another Zero (tare) Display is performed, the
display will again change to zero and the Input A reading will shift accordingly.

INPUT B ZERO (TARE) DISPLAY

WS- % Fi_ %
“lb-rEL G lb-rEL

The Zero (Tare) Display provides a way to zero the Input B value at various
input levels, causing future Display readings to be offset. This function is useful
in weighing applications where the container or material on the scale should not
be included in the next measurement value. When activated (momentary
action), r ESEL flashes and the Input B value is set to zero. At the same time, the
Input B value (that was on the display before the Zero Display) is subtracted
from the Input B Display Offset Value and is automatically stored as the new
Display Offset Value (8F5-b). If another Zero (tare) Display is performed, the
display will again change to zero and the Input B reading will shift accordingly.

INPUT A RELATIVE/ABSOLUTE DISPLAY

15~ 1% Fi s
S[A-drl] G [A-drl

This function will switch the Input A Display between Relative and Absolute.
The Relative is a net value that includes the Display Offset Value. The Input A
Display will normally show the Relative unless switched by this function. The
Absolute is a gross value (based on Module 1 DSP and INP entries) without
the Display Offset Value. The Absolute display is selected as long as the user
input is activated (maintained action) or at the transition of the function key
(momentary action). When the user input is released, or the function key is
pressed again, the input A display switches back to Relative display. AhS-R
(absolute) or rEL -R (relative) is momentarily displayed at transition to indicate
which display is active.

INPUT B RELATIVE/ABSOLUTE DISPLAY

e - % FiL_ %
Glb-dri| G lb-drl

This function will switch the Input B Display between Relative and
Absolute. The Relative is a net value that includes the Display Offset Value. The
Input B Display will normally show the Relative unless switched by this
function. The Absolute is a gross value (based on Module 1 DSP and INP
entries) without the Display Offset Value. The Absolute display is selected as
long as the user input is activated (maintained action) or at the transition of the
function key (momentary action). When the user input is released, or the
function key is pressed again, the input B display switches back to Relative
display. AbS-R (absolute) or rEL-R (relative) is momentarily displayed at
transition to indicate which display is active.

HOLD DISPLAY

The shown display is held but all other meter functions
continue as long as activated (maintained action).

WS- (%
S[d-HLd

% H - H L d (maintained action). The serial port continues data transfer.

SYNCHRONIZE METER READING

The meter suspends all functions as long as activated
(maintained action). When the user input is released, the
meter synchronizes the restart of the A/D’s with other
processes or timing events.

5 1%
G| SYAL

Input assignment for the totalizer is programmed in Module 5, Totalizer
(Integrator) Parameters. Only the assigned input or calculation will be active for
the following Totalizer User Functions.

STORE BATCH READING IN TOTALIZER

15~ 1% Fr o
o[ bAE & [ BAE

The assigned value is one time added (batched) to the Totalizer at transition
to activate (momentary action). The Totalizer retains a running sum of each
batch operation until the Totalizer is reset. When this function is selected, the
normal operation of the Totalizer is overridden.

RESET TOTALIZER

USr- % Fi s
©lrtat | G|r -tot]

When activated (momentary action), r ESEE flashes and the Totalizer resets to
zero. The Totalizer then continues to operate as it is configured. This selection
functions independent of the selected display.

RESET AND ENABLE TOTALIZER

% When activated (momentary action), r ESEE flashes and
the Totalizer resets to zero. The Totalizer continues to
% rEak 2| overate while active (maintained action). When the user

input is released, the Totalizer stops and holds its value. This

selection functions independent of the selected display.

ENABLE TOTALIZER

HS ,- ! % The Totalizer continues to operate as long as activated
(maintained action). When the user input is released, the

% E - k o k Totalizer stops and holds its value. This selection functions
independent of the selected display.

RESET MAXIMUM

HSr - 1% Fi ]
NS SNy

When activated (momentary action), r ESEE flashes and the Maximum resets
to the present assigned value. The Maximum function then continues from that
value. This selection functions independent of the selected display.

-
-—a
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RESET MINIMUM

s~ (% Fi_ 1%
Sl r-Lof %[ r-Ld

When activated (momentary action), r ESEE flashes and the Minimum reading
is set to the present assigned value. The Minimum function then continues from
that value. This selection functions independent of the selected display.

RESET MAXIMUM AND MINIMUM

157~ 1% Fi o
%[ AL & [ AL

When activated (momentary action), r ESEEL flashes and the Maximum and
Minimum readings are set to the present assigned values. The Maximum and
Minimum function then continues from that value. This selection functions
independent of the selected display.

Note: Following display functions are only available on User Input.

ADVANCE DISPLAY

Usr- (%
S| di5P)

When activated (momentary action), the display advances to the next display
that is not locked out from the Display Mode.

SELECT DISPLAY A

U5 - (%
|dSP-A

When activated (momentary action), the display advances to Display A,
if enabled.

SELECT DISPLAY B

WS- ]
%|d5P-b)

When activated (momentary action), the display advances to Display B,
if enabled.

SELECT DISPLAY C

Usr - %
% [dSP-C

When activated (momentary action), the display advances to Display C,
if enabled.

SELECT DISPLAY _

s - (%
|d5P- |

When activated (momentary action), the display advances to the Display _
(no annunciator), if enabled.

CHANGE DISPLAY INTENSITY LEVEL

S, 1% FT_]a
Gid-LEY G id-LEY

When activated (momentary action), the display intensity changes to the next
intensity level (of 4). The four levels correspond to Display Intensity Level
(d-LEY) settings of 0, 3, 8, and 15.

SETPOINT SELECTIONS

The following selections are functional only with the Setpoint plug-in card
installed. Refer to Module 6 - Setpoint (Alarm) Parameters for an explanation of
their operation.

L {5k - Select main or alternate setpoints
r- { - Reset Setpoint 1 (Alarm 1)

Setpoint r-2 - Reset Setpoint 2 (Alarm 2)
Card r-3 - Reset Setpoint 3 (Alarm 3)
r-4 - Reset Setpoint 4 (Alarm 4)

Only r-34 - Reset Setpoint 3 & 4 (Alarm 3 & 4)

r-234 - Reset Setpoint 2, 3 & 4 (Alarm 2, 3 & 4)
r-ALL - Reset Setpoint All (Alarm All)

SELECT SETPOINT LIST

| Use- % Fi %
L 5H L {5k]

Two lists of values are available for SP- {, 5P-2, §P-3, §P-4. The two lists are
named LSk-R and L5t -b. If a user input is used to select the list then LSE-R is
selected when the user input is not active and and LSk -b is selected when the
user input is active (maintained action). If a front panel key is used to select the
list then the list will toggle for each key press (momentary action). The display
will only indicate which list is active when the list is changed.

To program the values for L5k -R and LSk - b, first complete the programming
of all the parameters. Exit programming and switch to the other list. Re-enter
programming and enter the values for 5P- {, 5P-2, §P-3, 5P-Y. If any other
parameters are changed then the other list values must be reprogrammed.

PRINT REQUEST

5 1% Fr e
% [Pr ok Nz

The meter issues a block print through the serial port when activated, and the
serial type is set to rL L. The data transmitted during a print request and the serial
type is programmed in Module 7. If the user input is still active after the
transmission is complete (about 100 msec), an additional transmission occurs.
As long as the user input is held active, continuous transmissions occur.
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6.3 MODULE 3 - DisPLAY ASSIGNMENT AND
PROGRAM LocK-ouT PARAMETERS (3-L8[)

PARAMETER MENU

PAR

| P A— P bR —Wi 8 Bt 5P —5P-2 5P 5Py —fdE
Input A Input B Calculation Max Display Min Display Total Display Setpoint 1 Setpoint 2 Setpoint 3 Setpoint 4 Security
Assignment Assignment Assignment Assignment Assignment Assignment Access Access Access Access Code

SP-1 SP-2 SP-3 SP-4 SETPOINT ACCESS*
SP- 1% [SP-2 % [SP-3 |4 [SP-Y |4
[ LOf [ to0 S Lof ©f taf

The setpoint displays can be programmed for LOL, rEd or ENE (see the
following table). Accessible only with the Setpoint plug-in card installed.

Module 3 is the programming for the Display, Display assignments, Display
lock-out and “Full” and “Quick” Program lock-out.

When in the main Display Mode, the available displays (A,B,C, ) can be
read consecutively by repeatedly pressing the DSP key. An annunciator
indicates the display being shown (_ = No annunciator). A meter display value
can be programmed to one of the displays, to the quick programming mode or
be locked from being visible. It is recommended that the meter display value be
set to LOL when it is not being used in the application.

“Full” Programming Mode permits all parameters to be viewed and

. X . . ) SELECTION | DESCRIPTION
modified. This Programming Mode can be locked with a security code and/or — . .
user input. When locked and the PAR key is pressed, the meter enters a Quick Lor Not visible in Quick Programming Mode Only
Programming Mode. In this mode, the setpoint values can still be read and/or rkd Visible in Quick Programming Mode Only

Visible and changeable in Quick Programming Mode Only

changed per the selections below. The display Intensity Level (d-LEY) Ent
parameter also appears whenever Quick Programming Mode is enabled and the
security code greater than zero.

PROGRAM MODE SECURITY CODE*

LodE [
S0

By entering any non-zero value, the prompt L£8dE I will appear when trying
to access the Program Mode. Access will only be allowed after entering a
matching security code or universal code of 222. With this lock-out, a user input
would not have to be configured for Program Lock-out. However, this lock-out
is overridden by an inactive user input configured for Program Lock-out.

DISPLAY ASSIGNMENT

AP B[S
% [d5P-b)

Oto2sh

LiAP_ R[S
% |d5P-R

LA Lo % EOE |9
S Lo S Lo S Lo

There are six meter values that can be individually programmed for one of
the main displays (A,B,C or ), or programmed to be viewable in Quick
Programming mode (rEd), or programmed to be locked out from display (LOC)
(see the following table). If two or more values are assigned to the same display
the last value assigned will be the one that is displayed.

LRLL |5
G dSP-L

* Factory Setting can be used without affecting basic start-up.

Lar Not visible in Display Mode or Quick Programming Mode
rEd Visible in Quick Programming Mode only

d5P-. Assign to Display _ (No annunciator)

d5P-R Assign to Display A

dSP-b Assign to Display B

dSP-L Assign to Display C

PROGRAMMING MODE ACCESS

SECURITY[ USER INPUT [ USER INPUT WHEN PAR KEY IS “FULL” PROGRAMMING MODE ACCESS
0 not PLOL “Full” Programming Immediate access.
>0 not PLEL Quick Programming w/Display Intensity After Quick Programming with correct code # at [8dE prompt.
>0 pLEL Active Quick Programming w/Display Intensity After Quick Programming with correct code # at [84E prompt.
>0 pLEL Not Active “Full” Programming Immediate access.
0 pLEL Active Quick Programming No access
0 PLOLC Not Active “Full” Programming Immediate access.

Throughout this document, Programming Mode (without Quick in front) always refers to “Full” Programming (all meter parameters are accessible).
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6.4 MODULE 4 - SECONDARY FUNCTION PARAMETERS (¥-SEL)
Y-SEL PARAMETER MENU Fra
PAR l
OFS-R—0F5-bl——H {-RS——H (-t LO-A5 LO-t d5P-t
Input A Input B Max Capture Max Capture Min Capture Min Capture Display Update
Offset Value Offset Value Assignment Delay Time Assignment Delay Time Rate
|—b'Lu‘ LFunc L df conSt L rnd [ FLE T
Units Label Calculation Calculation Calculation Calculation Calculation Calculation
Backlight Function Decimal Point Constant Value Rounding Filter Setting Filter Band
INPUT A OFFSET VALUE* MIN CAPTURE DELAY TIME

OFS-R<%
% | boog

Unless a Zero Display was performed or an offset from Module 1 scaling is
desired for Input A, this parameter can be skipped. The Display Offset Value is
the difference between the Absolute (gross) Display value and the Relative (net)
Display value for the same input level. The meter will automatically update this
Display Offset Value after each Zero Display. The Display Offset Value can be
directly keyed-in to intentionally add or remove display offset. See Relative /
Absolute Display and Zero Display explanations in Module 2.

- 19999 to 19999

INPUT B OFFSET VALUE*

OFS5-b%
Y

Unless a Zero Display was performed or an offset from Module 1 scaling is
desired for Input B, this parameter can be skipped. The Display Offset Value is
the difference between the Absolute (gross) Display value and the Relative (net)
Display value for the same input level. The meter will automatically update this
Display Offset Value after each Zero Display. The Display Offset Value can be
directly keyed-in to intentionally add or remove display offset. See Relative /
Absolute Display and Zero Display explanations in Module 2.

- 19999 to 19999

MAX CAPTURE ASSIGNMENT

R-rEL R-RbS b-rEL b-RhS [RALL

G IR-rEL

Select the desired parameter that will be assigned to the Max Capture.

MAX CAPTURE DELAY TIME

-

:> E % 80 to 32758 sec.

When the Input Display is above the present MAX value for the entered
delay time, the meter will capture that display value as the new MAX reading.
A delay time helps to avoid false captures of sudden short spikes.

!

MIN CAPTURE ASSIGNMENT

R-rEL R-RbS b-rEL b-RhS LRALL

Select the desired parameter that will be assigned to the Min Capture.

LO-t |5

S

When the Input Display is below the present MIN value for the entered delay
time, the meter will capture that display value as the new MIN reading. A delay
time helps to avoid false captures of sudden short spikes.

00 to 3275.0 sec.

DISPLAY UPDATE RATE

2

{ P4 1 tHH 20 updates/sec.

[~
b
a

[}
(a'nd

This parameter determines the rate of display update.

UNITS LABEL BACKLIGHT
b-L k|9
Q{) an OFF

The Units Label Kit Accessory contains a sheet of custom unit overlays
which can be installed in to the meter’s bezel display assembly. The backlight
for these custom units is activated by this parameter.

CALCULATION FUNCTION

c1R4b ciR-b cArhb
c-R-b Rbrc c(Reb- i)

LFunc]%
% [c 1A b

This parameter determines the math calculation that will be performed on Input
A and Input B and shown on the calculation display. The above formulas
represent the available calculations; R = Input A relative value, b = Input B
relative value, and € = Calculation Constant Value (canSt). For the average
between A and B inputs, scale the display (Input A & Input B d5P x) values in
half and then use C 1A 1b.

Note: 4 = add, - = subtract, ¢ = division, c(Reb = {) is displayed in the PAX
as Re'b - Land the function performs with A divided b then 1 is subtracted and
the result is multiply by c.

CALCULATION DECIMAL POINT

%
%[ 0000

This parameter determines the decimal point location for the Calculation
Display. For the L4R4b, [-R-b, and L 4R-b calculation functions, Input A
“Display Decimal Point”, Input B “Display Decimal Point” and “Calculation
Decimal Point” must all be in the same position.

L HHH HHHH ooooo

* The decimal point position is dependent on the selection made in the
“Display Decimal Point” parameter.
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CALCULATION CONSTANT VALUE

canSt| %
“| og)

The constant value is used in the Calculation Function formulas to provide
offsetting or scaling capabilities. For the L4R4b, [-R-b, and [4R-b
calculation functions, the Constant decimal point matches that Calculation
Decimal point position. For these functions, the “Constant Value” must be
lowered to a value of 0 for no offset.

For the Abrc, cArb, and e(Arh- {) calculation functions, there is no
“Constant Value” decimal point shown. However, when Input A “Display
Decimal Point”, Input B “Display Decimal Point” and “Calculation Decimal
Point” are in the same position, then the “Constant Value” decimal point will be
assumed to be at the same location as the “Calculation Decimal Point”. For the
Calculation Display to have the same resolution as Inputs A & B, the “Constant
Value” must be a value of 1 with trailing 0's for each assumed decimal point
location. Example: With Input A, Input B and the Calculation decimal points
entered as 0.00, then the “Constant Value” would be entered as 100 for no gain.

-9999 to 99999

CALCULATION ROUNDING*

rnad| <5

i}- { P4 S tH

2 S0 oo

Rounding selections other than one, cause the Calculation Display to ‘round’ to
the nearest rounding increment selected (ie. rounding of ‘0.005° causes 0.121 to
round to 0.120 and 0.124 to round to 125). Rounding starts at the least significant
digit of the Calculation Display. Remaining parameter entries (scaling point
values, setpoint values, etc.) are not automatically adjusted to this display rounding
selection. The displayed decimal point reflects that programmed in £ dP.

CALCULATION FILTER SETTING

L FLES
S

The calculation filter setting is a time constant expressed in tenths of a
second. The filter settles to 99% of the final display value within approximately
3 time constants. This is an Adaptive Digital Filter which is designed to steady
the Calculation Display reading. A value of ‘0’ disables filtering.

00 to 258

CALCULATION FILTER BAND*

L bid % 0 to 250 display units
%

The digital filter will adapt to variations in the calculation filter. When the
variation exceeds the calculation filter band value, the digital filter disengages.
When the variation becomes less than the band value, the filter engages again.
This allows for a stable readout, but permits the display to settle rapidly after a
large process change. The value of the band is in display units, independent of
the Display Decimal Point position. A band setting of ‘0 keeps the digital filter
permanently engaged.

* The decimal point position is dependent on the selection made in the
“Display Decimal Point” parameter.
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6.5 MODULE 5 - ToTtALIZER (INTEGRATOR) PARAMETERS (5-t0t)

5-tOt PARAMETER MENU Pra
PAR l T
R th dELPE ERARSE SCFRL locutk p-up

Totalizer Totalizer Totalizer Totalizer Totalizer Power
Assignment Decimal Point Time Base Scale Factor Up Reset

Totalizer Low
Cut Value

The totalizer accumulates (integrates) the relative Input value using one of
two modes. The first is using a time base. This can be used to provide an
indication of total flow, usage or consumption over time. The second is through
a user input or function key programmed for Batch (one time add on demand).
This can be used for weighing applications where accumulation is based on a
completed event. If the Totalizer is not needed, its display can be locked-out and
this module can be skipped during programming.

TOTALIZER ASSIGNMENT

R-rEL b-rEL [RLL

This parameter determines which value is to be totalized.

TOTALIZER DECIMAL POINT*

o oo ooo opob ooooo

For most applications, this should match the decimal point position of the
meter value selected in the totalizer assignment. If a different location is
desired, refer to Totalizer Scale Factor.

TOTALIZER TIME BASE

EBRSE| N ser -seconds (+ 1) hawr -hours (+ 3600)
T {1 M - minutes (+ 60) dRY - days (+ 86400)

This is the time base used in Totalizer accumulations. If the Totalizer is being
accumulated through a user input programmed for Batch, then this parameter
does not apply.

&{

TOTALIZER SCALE FACTOR*

¥
h
-
-]
H

B;B 00D tto 65000

L

For most applications, the Totalizer reflects the same decimal point location
and engineering units as the assigned Input Display. In these cases, the Totalizer
Scale Factor is 1.000. The Totalizer Scale Factor can be used to scale the
Totalizer to a different value than the Input Display. Common possibilities are:

1. Changing decimal point location (example tenths to whole)

2. Average over a controlled time frame.

Details on calculating the scale factor are shown later.

If the Totalizer is being accumulated through a user input programmed for
Batch, then this parameter does not apply.

P

TOTALIZER LOW CUT VALUE*

Locuk|<
G- {9999

A low cut value disables Totalizer when the Input Display value falls below
the value programmed.

- {9999 to 999399

* The decimal point position is dependent on the selection made in the
“Totalizer Decimal Point” parameter.

TOTALIZER POWER UP RESET

% N0 Do not reset totalizer
Q{) YES Reset totalizer

The Totalizer can be reset to zero on each meter power-up by setting this
parameter to reset.

TOTALIZER HIGH ORDER DISPLAY

When the total exceeds 5 digits, the front panel annunciator flashes (if
assigned to A, B, or C display). In this case, the meter continues to totalize up
to a 9 digit value. The high order 4 digits and the low order 5 digits of the total
are displayed alternately. The letter “h” denotes the high order display.

TOTALIZER BATCHING

The Totalizer Time Base and scale factor are overridden when a user input or
function key is programmed for store batch (bAE). In this mode, when the user
input or function key is activated, the Input Display reading is one time added
to the Totalizer (batch). The Totalizer retains a running sum of each batch
operation until the Totalizer is reset. This is useful in weighing operations, when
the value to be added is not based on time but after a filling event.

TOTALIZER USING TIME BASE

Totalizer accumulates as defined by:

Input Display x Totalizer Scale Factor
Totalizer Time Base
Where:
Input Display - the present input reading
Totalizer Scale Factor - 0.001 to 65.000
Totalizer Time Base - (the division factor of thRSE)

Example: The input reading is at a constant rate of 10.0 gallons per minute. The
Totalizer is used to determine how many gallons in tenths has flowed.
Because the Input Display and Totalizer are both in tenths of gallons, the
Totalizer Scale Factor is 1. With gallons per minute, the Totalizer Time Base
is minutes (60). By placing these values in the equation, the Totalizer will
accumulate every second as follows:

10.0 x 1.000 = 0.1667 gallons accumulate each second
60

This results in:

10.0 gallons accumulate each minute

600.0 gallons accumulate each hour

TOTALIZER SCALE FACTOR CALCULATION EXAMPLES

1. When changing the Totalizer Decimal Point (dELPE) location from the
Input Display Decimal Point (dELPE), the required Totalizer Scale Factor is
multiplied by a power of ten.

Example: Input (dELPE)=0.0 Input (dELPE) = 0.00

Totalizer Scale Totalizer Scale
dELPE Factor dELPE Factor
0.00 10 0.000 10
0.0 1 0.00 1
0 A 0.0 A
x10 .01 0 .01
x100 .001 x10 .001

(x = Totalizer display is round by tens or hundreds)

2. To obtain an average reading within a controlled time frame, the selected
Totalizer Time Base is divided by the given time period expressed in the same
timing units.

Example: Average flow rate per hour in a 4 hour period, the scale factor
would be 0.250. To achieve a controlled time frame, connect an external timer
to a user input programmed for rtakZ. The timer will control the start (reset)
and the stopping (hold) of the totalizer.
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6.6 MODULE 6 - SETPOINT (ALARM) PARAMETERS (6-5Pt) V

PARAMETER MENU

PAR 1
(5PSELF—{ASn -l —{RTE-af— 5P -l HYG - B af— £ BF -nl— aut -a— r 5t -] Skb-n—{ L ik - a—

Setpoint Setpoint Setpoint Setpoint Setpoint On Time Off Time Output Reset Standby Setpoint

Select Assignment Action Value Hysteresis Delay Delay Logic Action Operation Annunciators
V - A setpoint card must be installed in order to access this module.

SETPOINT ACTION
RLE-n| Mo Rb-H{  Rb-LO  RU-H{
Repeat programming for each setpoint. % Auy-10 dE-H{" dE-LO° BRAd"
bid in tokla™ Eakh!”

SELECT SETPOINT

SPSELIY ng SP-{  G§P-3
Q} §P-2  5P-y

Select a setpoint (alarm output) to open the remaining module menu. (The
“n” in the following parameters will reflect the chosen setpoint number.) After
the chosen setpoint is programmed, the display will default to SPSEL A0. Select
the next setpoint to be programmed and continue the sequence for each setpoint.

Pressing PAR at SPSEL 710 will exit Module 6.

SETPOINT ASSIGNMENT

[ASn-n|% nome  R-rEL R-ABS berEL
W[ NONE] b-RbS [ALL kot

Selects the meter value that is used to trigger the Setpoint Alarm. The -rEL
settings cause the setpoint to trigger off of the relative (net) input value. The
relative input value is the absolute input value that includes the Display Offset
Value. The -RbS settings cause the setpoint to trigger off of the absolute (gross)
input value. The absolute input value is based on Module 1 d5P and 7P entries.

Setpoint Alarm Figures

With reverse output logic r Eu, the below alarm states are opposite.

Enter the action for the selected setpoint (alarm output).

See the Setpoint Alarm Figures in the Setpoint Card Bulletin for a visual
detail of each action. The Inside Band action is shown here as it only applies to
the PAXDP.

A0 = No Setpoint Action

Rb-H! = Absolute high, with balanced hysteresis
Rb-L0 = Absolute low, with balanced hysteresis
RU-H! = Absolute high, with unbalanced hysteresis
RY-L0 = Absolute low, with unbalanced hysteresis
dE-H! = Deviation high, with unbalanced hysteresis *
dE-L0 = Deviation low, with unbalanced hysteresis *

bRNd = Outside band, with unbalanced hysteresis *
bAidin = Inside band, with unbalanced hysteresis *
kokla = Lower Totalizer absolute high, unbalance hysteresis **
kotH! = Upper Totalizer absolute high, unbalance hysteresis **

* Setpoint 2 or Setpoint 4 deviation and band action setpoints are relative to
the value of setpoint 1 or Setpoint 3 respectively. It is not possible to configure
setpoint 1 or 3 as deviation or band actions. It is possible to use setpoint 1 or 3
for an absolute action, while its value is being used for deviation or band.

** These modes only appear, and are the only modes that appear, when the
setpoint assignment RS/-n is set to kak. The lower Totalizer action, tatla,
allows setpoints to function off of the lower 5 digits of the Totalizer. The upper
Totalizer action, kakh { , allows setpoints to function off of the upper 4 digits
of the Totalizer. To obtain absolute low alarms for the Totalizer, program the
tatla or kakh { output logic as reverse.

SP + %Hys /\ SP
SP i ‘ Hys

Absolute High Acting (Balanced Hys) = Rb-H !

‘ L ‘ o o 77* Hys
\ Hys i ‘
| ‘ |
SP - YiHys S _ SP - Hys — f‘ ————— ‘ —- sp1 | ‘
\ \ \
I I | I | I
ALARM __ OFF ON OFF ALARM OFF ON OFF ALARM OFF o OFF
STATE STATE T T STATE
TRIGGER POINTS
TRIGGER POINTS

Absolute High Acting (Unbalanced Hys) = RU-H {
This is also for Totalizer alarms: kot {a, kakH |

SP1 + SPn

TRIGGER POINTS
Deviation High Acting (SP > 0) = dE-H {

SP+Hys - N — — — — — — — —- SP1

SP+¥Hys |- N — — / _
\
sp ? Hys
SP-%Hys |— — — S sp
‘ ] OFF
ALARM
ALARM OFF ON OFF ALAR
STATE

TTRIGGER POINTS T

Absolute Low Acting (Balanced Hys) = Rb-La

TTRIGGER Post[
Absolute Low Acting (Unbalanced Hys) = Rl-La

| E /

| ‘ Hys [ - -

‘ SP1-SPn | * Hys
| g

OFF
ON ALARM OFF ON OFF

STATE

TRIGGER POINTS
Deviation Low Acting (SP > 0) = dE-La
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SP1

SP1 + (-SPn) SP1 - (-SPn)
- kA ‘
| ‘ SP1 i
|
ALARM ‘
STATE ON OFF ON ALARM ©
STATE ~ ON

TRIGGER POINTS
Deviation High Acting (SP < 0) = dE-H !

TRIGGER POINTS ﬁ
Deviation Low Acting (SP < 0)= dE-La

ON

SP1+SPn

SP1+SPn /"(\ b hys

; N7
I

\
SP1 } ‘ !
\
SP1-SPn | | / — — —
\ \ TL j Hys SP1-SPn ; ;
A \ \
[ | \ \
ALARM ON | OFF | ON | OFF | ON ALARM OFF | on
STATE * * ’ ’ STATE | |

TRIGGER POINTS
Band Inside Acting (Unbalanced Hys) = bfld a

TRIGGER POINTS

Band Outside Acting = bRAd

SETPOINT VALUE

| 5P-nl%
“| (o]

Enter desired setpoint alarm value. These setpoint values can also be entered
in the Display Mode during Program Lock-out when the setpoint is programmed
as Ent in Parameter Module 3. When a setpoint is programmed as deviation or
band acting, the associated output tracks 5P { as it is changed. The value entered
is the offset, or difference from 5P {.

- 19999 to 99999

HYSTERESIS VALUE

HY5-n] %
“| a2

Enter desired hysteresis value. See Setpoint Alarm Figures for visual
explanation of how setpoint alarm actions (balance and unbalance) are affected
by the hysteresis. When the setpoint is a control output, usually balance
hysteresis is used. For alarm applications, usually unbalanced hysteresis is
used. For unbalanced hysteresis modes, the hysteresis functions on the low side
for high acting setpoints and functions on the high side for low acting setpoints.

{ to 65000

Note: Hysteresis eliminates output chatter at the switch point, while time delay
can be used to prevent false triggering during process transient events.

ON TIME DELAY

EER-n
[ o

Enter the time value in seconds that the alarm is delayed from turning on after
the trigger point is reached. A value of 0.0 allows the meter to update the alarm
status per the response time listed in the Specifications. When the output logic
is rEu, this becomes off time delay. Any time accumulated at power-off resets
during power-up.

00 to 32750 sec.

OFF TIME DELAY

[EBF -
[ of

Enter the time value in seconds that the alarm is delayed from turning off after
the trigger point is reached. A value of 0.0 allows the meter to update the alarm
status per the response time listed in the Specifications. When the output logic
is rEu, this becomes on time delay. Any time accumulated at power-off resets
during power-up.

00 to 327590 sec.

OUTPUT LOGIC

nor rEu
nor

Enter the output logic of the alarm output. The nar logic leaves the output
operation as normal. The rEu logic reverses the output logic. In r Eu, the alarm
states in the Setpoint Alarm Figures are reversed.

RESET ACTION

rPSEoalq g,
%[ Rutal

Enter the reset action of the alarm output.

LREL ! LREL?

Ruka = Automatic action; This action allows the alarm output to
automatically reset off at the trigger points per the Setpoint Action
shown in Setpoint Alarm Figures. The “on” alarm may be manually
reset (off) immediately by a front panel function key or user input.The
alarm remains reset off until the trigger point is crossed again.

LREL { = Latch with immediate reset action; This action latches the alarm
output on at the trigger point per the Setpoint Action shown in Setpoint
Alarm Figures. Latch means that the alarm output can only be turned off
by front panel function key or user input manual reset, serial reset
command or meter power cycle. When the user input or function key is
activated (momentary or maintained), the corresponding “on” alarm
output is reset immediately and remains off until the trigger point is
crossed again. (Previously latched alarms will be off if power up
Display Value is lower than setpoint value.)

LAELZ = Latch with delay reset action; This action latches the alarm output
on at the trigger point per the Setpoint Action shown in Setpoint Alarm
Figures. Latch means that the alarm output can only be turned off by
front panel function key or user input manual reset, serial reset
command or meter power cycle. When the user input or function key is
activated (momentary or maintained), the meter delays the event until
the corresponding “on” alarm output crosses the trigger off point.
(Previously latched alarms are off if power up Display Value is lower
than setpoint value. During a power cycle, the meter erases a previous
Latch 2 reset if it is not activated at power up.)
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MANUAL
RESET
sp L\ :
. j Hys
SP - Hys — — — — —— —
| | I
OFF[ oN | OFF: [ON] | OFF (Ruto)
' I
ALARM |—| ,_|
STATE OFF ON OFF | ON !OFF (LAEL 1)
|
OFF ON OFF ON OFF ("_ H,l: [El)
Setpoint Alarm Reset Actions

STANDBY OPERATION

When YES, the alarm is disabled (after a power up) until the trigger point is
crossed. Once the alarm is on, the alarm operates normally per the Setpoint
Action and Reset Mode.

SETPOINT ANNUNCIATORS

CEAS
% _nar|

The OFF mode disables display setpoint annunciators. The nar mode
displays the corresponding setpoint annunciators of “on” alarm outputs. The
rEu mode displays the corresponding setpoint annunciators of “off” alarms
outputs. The FLASH mode flashes the corresponding setpoint annunciators of
“on” alarm outputs.

FLRASH

nar rEu

Alternate Setpoints

An Alternate list of setpoint values can be stored and recalled as needed. The
Alternate list allows an additional set of setpoint values. (The setpoint numbers
nor rear terminal numbers will change in the Alternate list.) The Alternate list
can only be activated through a function key or user input programmed for L {5k
in Module 2. When the Alternate list is selected, the Main list is stored and
becomes inactive. When changing between Main and Alternate, the alarm state
of Auto Reset Action alarms will always follow their new value. Latched “on”
alarms will always stay latched during the transition and can only be reset with
a user input or function key. Only during the function key or user input
transition does the display indicate which list is being used.

6.7 MODULE 7 - SERIAL COMMUNICATIONS PARAMETERS (7-5-L) V
1-5rL PARAMETER MENU RLC MODE ONLY Pra
PAR l
LYPE bRY dRER PR- Rddr dELRY Rbru ore (2
Communications Baud Rate Data Bit Parity Bit Meter Transmit Abbreviated Print
Type Address Delay Printing YES Options
|
MNP R NP b CALL tot HILD SR
Print Print Print Print Print Print Setpoint
Input A Input B Calculation Total Max/Min Values
V - A communication card must be installed in order to access this
module. DATA BIT
o,

COMMUNICATIONS TYPE
rLL - RLC Protocol (ASCII)

@
Mbrt - Modbus RTU T
% MbRS MMbAS - Modbus ASCII

Select the desired communications protocol. Modbus is preferred as it
provides access to all meter values and parameters. Since the Modbus protocol
is included within the PAXDP, the PAX Modbus option card, PAXCDC4,
should not be used. The PAXCDC1 (RS485), or PAXCDC2 (RS232) card
should be used instead.

BAUD RATE
SN 3o som 00 2voo
W[ JAYOO| veoo 9600 (3200  38vO0

Set the baud rate to match the other serial communications equipment on the
serial link. Normally, the baud rate is set to the highest value that all the serial
equipment are capable of transmitting and receiving.

T The Communication TBype factory settings must be changed from the
Modbus RTU for Crimson 2 communications.

1-717-767-6511
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Select either 7 or 8 bit data word lengths. Set the word length to match the
other serial communications equipment on the serial link.

PARITY BIT
PRr A
SN

Set the parity bit to match that of the other serial communications equipment
on the serial link. The meter ignores the parity when receiving data and sets the
parity bit for outgoing data. If no parity is selected with 7 bit word length, an
additional stop bit is used to force the frame size to 10 bits.

na EUER Odd

METER UNIT ADDRESS

Rddr | %
Sl el

Enter the serial meter (node) address. The address range is dependent on the
EYPE parameter. With a single unit, configured for RLC protocol (EYPE =
rLL), an address is not needed and a value of zero can be used. With multiple
units (RS485 applications), a unique 2 digit address number must be assigned
to each meter.

00 to 99
{to 247

(RLC Protocol)
(Modbus)
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TRANSMIT DELAY

dELRY %
S 40

Following a transmit value (‘*’ terminator) or Modbus command, the
PAXDP will wait this minimum amount of time in seconds before issuing a
serial response.

00 !0 to 0250

CRIMSON SOFTWARE

When communicating with Crimson 2 software, the PAXDP must be set in
default configuration type of:
Communications Type: MODBUS RTU T
Baud Rate: 38400
Data Bit: 8
ParityBit: no
Meter Unit Address: 247

Parameters below only appear when communications type (k4PE) parameter
issettortl.

ABBREVIATED PRINTING

Select A8 for full print or Command T transmissions (meter address,
parameter data and mnemonics) or YES for abbreviated print transmissions
(parameter data only). This will affect all the parameters selected in the print
options. (If the meter address is 00, it will not be sent during a full transmission.)

PRINT OPTIONS

oPE %
S n

YES - Enters the sub-menu to select the meter parameters to appear during a
print request. For each parameter in the sub-menu, select YE5 for that parameter
information to be sent during a print request or 28 for that parameter information
not to be sent. A print request is sometimes referred to as a block print because
more than one parameter information (meter address, parameter data and
mnemonics) can be sent to a printer or computer as a block.

PARAMETER DESCRIPTION
{MP R InputA Value
{MP b Input B Value
FALL calculation
kak Total Value
KD Max &Min.
SPNE  Setpoint Values

SERIAL MODBUS COMMUNICATIONS

Modbus Communications requires that the Serial Communication Type
Parameter (E4PE) be set to “Mbrt” or “MbRS”.

SUPPORTED FUNCTION CODES
FCO03: Read Holding Registers

1. Up to 32 registers can be requested at one time.
2. HEX <8000> is returned for non-used registers.

FCO04: Read Input Registers
1. Up to 32 registers can be requested at one time.
2. Block starting point can not exceed register boundaries.
3. HEX <8000> is returned in registers beyond the boundaries.
4. Input registers are a mirror of Holding registers.

FCO06: Preset Single Register
1. HEX <8001> is echoed back when attempting to write to a read only
register.
2. If the write value exceeds the register limit (see Register Table), then that
register value changes to its high or low limit. It is also returned in the
response.

FCO08: Diagnostics

The following is sent upon FCO8 request:

Module Address, 08 (FC code), 04 (byte count), “Total Comms” 2 byte count,

“Total Good Comms” 2 byte count, checksum of the string

“Total Comms” is the total number of messages received that were addressed
to the PAXDP. “Total Good Comms” is the total messages received by the
PAXDP with good address, parity and checksum. Both counters are reset to 0
upon response to FC08 and at power-up.

FC16: Preset Multiple Registers

1. No response is given with an attempt to write to more than 32 registers at

3. If a multiple write includes read only registers, then only the write registers
will change.

4. If the write value exceeds the register limit (see Register Table), then that
register value changes to its high or low limit.

FC17: Report Slave ID
The following is sent upon FC17 request:
RLC-PAXDP ab<0100h><20h><20h><10h>
I_ L 16 Guid/Scratch Pad
Max Register Reads (32)
Max Register Writes (32)
Software Version Number
b = Linear Card “0” = None, “1” = Yes
a= SP Card, “0”-No SP, “2” or “4” SP

a = “0"(none), “2”, “4” SP card installed
b = “0"(none) or “1” Linear Card installed),

SUPPORTED EXCEPTION CODES

01: lllegal Function
Issued whenever the requested function is not implemented in the meter.

02: lllegal Data Address

Issued whenever an attempt is made to access a single register that does not
exist (outside the implemented space) or to access a block of registers that falls
completely outside the implemented space.

03: lllegal Data Value
Issued when an attempt is made to read or write more registers than the meter
can handle in one request.

07: Negative Acknowledge

Issued when a write to a register is attempted with an invalid string length.

a time.
2. Block starting point cannot exceed the read and write boundaries (40001-
41280).
416 www.redlion.net
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PAXDP FREQUENTLY USED MODBUS REGISTERS

Only frequently used registers are shown below. The entire Modbus Register Table can be found at www.redlion.net. The below limits are shown as Integers or
HEX <> values. Read and write functions can be performed in either Integers or Hex as long as the conversion was done correctly. Negative numbers are represented
by two’s complement.

Note: The PAXDP should not be powered down while parameters are being changed. Doing so may corrupt the non-volatile memory resulting in checksum errors.

REGISTER 2 2 | FACTORY
ADDRESS ! REGISTER NAME LOW LIMIT HIGH LIMIT SETTING ACCESS COMMENTS
FREQUENTLY USED REGISTERS
40001 Input A Relative Value (Hi word) Process value of present input level. This value is
- N/A N/A N/A Read Only | affected by InputType, Resolution, Scaling & OffsetValue
40002 Input A Relative Value (Lo word) (Relative Value = Absolute Input Value + Offset Value)
40003 Input B Relative Value (Hi word) Process value of present input level. This value is
- N/A N/A N/A Read Only | affected by InputType, Resolution, Scaling & OffsetValue
40004 Input B Relative Value (Lo word) (Relative Value = Absolute Input Value + Offset Value)
40005 Calculation Value (Hi word) . .
N/A N/A N/A Read Only | Calculation Result of Math Function
40006 Calculation Value (Lo word)
40007 Maximum Value (Hi word) .
-19999 99999 N/A Read/Write
40008 Maximum Value (Lo word)
40009 Minimum Value (Hi word) .
-19999 99999 N/A Read/Write
40010 Minimum Value (Lo word)
40011 Total Value (Hi word) .
-199999000 | 999999000 N/A Read/Write
40012 Total Value (Lo word)
40013 Setpoint 1 Value (Hi word) .
-19999 99999 100 Read/Write
40014 Setpoint 1 Value (Lo word)
40015 Setpoint 2 Value (Hi word) .
-19999 99999 200 Read/Write
40016 Setpoint 2 Value (Lo word)
40017 Setpoint 3 Value (Hi word) .
-19999 99999 300 Read/Write
40018 Setpoint 3 Value (Lo word)
40019 Setpoint 4 Value (Hi word) .
-19999 99999 400 Read/Write
40020 Setpoint 4 Value (Lo word)
Status of Setpoint Outputs: Bit State: 0=0ff, 1=0n,
Read/Write Bit 3 = SP1, Bit 2 = SP2, Bit 1 = SP3, Bit 0 = SP4
40021 Setpoint Output Register (SOR) 0 15 N/A See Note Outputs can only be activated/reset with this register
when respective bits in Manual Mode (MMR) register
are set
Bit State: 0=Auto Mode, 1=Manual Mode
40022 Manual Mode Register (MMR) 0 31 0 Read/Write |Bit 4 = SP1, Bit 3 = SP2, Bit 2 = SP3, Bit 1 = SP4,
Bit 0 = Linear Output
Bit State: 1= Reset Output; Bit is returned to zero
40023 Reset Output Register 0 15 0 Read/Write | following reset processing
Bit 3 = SP1, Bit 2 = SP2, Bit 1 = SP3, Bit 0 = SP4
Functional only if Linear Output is in manual mode
40024 Analog Output Register (AOR) 0 4095 0 Read/Write | (MMR bit 0 = 1). Linear Output Card is written to only
if Linear Out (MMR bit 0) is set
40025 Input A Absolute Value (Hi word) Gross value of present Input A level. This value is
N/A N/A N/A Read Only | affected by Input Type, Resolution, Scaling, but not
40026 Input A Absolute Value (Lo word) affected by Offset Value
40027 Input B Absolute Value (Hi word) Gross value of present Input B level. This value is
N/A N/A N/A Read Only | affected by Input Type, Resolution, Scaling, but not
40028 Input B Absolute Value (Lo word) affected by Offset Value
40029 Input A Offset Value (Hi word i i
p ( ) 19999 99999 0 Read/Write Relative Input Value (standard meter value) is sum of
40030 Input A Offset Value (Lo word) Input Offset Value and Input Absolute Value
40031 Input B Offset Value (Hi word i i
p ( ) 19999 99999 0 Read/Write Relative Input Value (standard meter value) is sum of
40032 Input B Offset Value (Lo word) Input Offset Value and Input Absolute Value
40033 Main Setpoint 1 Value (Hi word) . o
-19999 99999 100 Read/Write | Setpoint List A
40034 Main Setpoint 1 Value (Lo word)
40035 Main Setpoint 2 Value (Hi word) . o
-19999 99999 200 Read/Write | Setpoint List A
40036 Main Setpoint 2 Value (Lo word)
40037 Main Setpoint 3 Value (Hi word) . o
-19999 99999 300 Read/Write | Setpoint List A
40038 Main Setpoint 3 Value (Lo word)
40039 Main Setpoint 4 Value (Hi word) . o
-19999 99999 400 Read/Write | Setpoint List A
40040 Main Setpoint 4 Value (Lo word)
40041 Alternate Setpoint 1 Value (Hi word) . o
- -19999 99999 100 Read/Write | Setpoint List B
40042 Alternate Setpoint 1 Value (Lo word)

" For Input Registers, replace the 4xxxx with a 3xxxx in the above register address. The 3xxxx are a mirror of the 4xxxx Holding Registers.
2 An attempt to exceed a limit will set the register to its high or low limit value.

1-717-767-6511

417

Courtesy of Steven Engineering, Inc. - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com




REGISTER 2 2 FACTORY
ADDRESS * REGISTER NAME LOW LIMIT HIGH LIMIT SETTING ACCESS COMMENTS
FREQUENTLY USED REGISTERS (Continued)
40043 Alternate Setpoint 2 Value (Hi word)
-19999 99999 200 Read/Write | Setpoint List B
40044 Alternate Setpoint 2 Value (Lo word)
40045 Alternate Setpoint 3 Value (Hi word) . o
- -19999 99999 300 Read/Write | Setpoint List B
40046 Alternate Setpoint 3 Value (Lo word)
40047 Alternate Setpoint 4 Value (Hi word) . o
- -19999 99999 400 Read/Write | Setpoint List B
40048 Alternate Setpoint 4 Value (Lo word)

" For Input Registers, replace the 4xxxx with a 3xxxx in the above register address. The 3xxxx are a mirror of the 4xxxx Holding Registers.
2 An attempt to exceed a limit will set the register to its high or low limit value.

SERIAL RLC PROTOCOL COMMUNICATIONS

RLC Communications requires the Serial Communications Type Parameter Register Identification Chart

(EYPE) be setto rLl.
ID VALUE DESCRIPTION RE‘:::;ER COMMAND SUPPORTED?
SENDING SERIAL COMMANDS AND DATA N T R Geset command zeos
When sending commands to the meter, a string containing at least one Relative Value or tares input)
command character must be constructed. A command string consists of a Input B T, R (reset command zeros
command character, a value identifier, numerical data (if writing data to the B Relative Value INB or tares input)
meter) followed by a the command terminator character * or $. ¢ |calculation Value cLe |t
Command Chart D |Total TOT [T, R (reset command zeros Total)
COMMAND | DESCRIPTION NOTES £ |mi MIN | T R (reset command loads
n h
N Node (Meter) Address a specific meter. Must be followed by I current reading)
Address Specifier |a one or two digit node address. Not required F ol MAX T, R (reset command loads
when address = 0. ax current reading)
T Transmit Value Read a register from the meter. Must be Input A Absolute
(read) followed by register ID character G (Gross) Value ABA T
\Y Value Change Write to register of the meter. Must be followed
(write) by register ID character and numeric data. H I(réprgtssB)Q/l;-Tséute ABB T
R Reset Reset a register or output. Must be followed by
register ID character. I Input A Offset OFA TV
P Block Print Request | Initiates a block print output. Registers are J | Input B Offset OFB |TV
read defined in programming.
(read) prog g M |Setpoint 1 spq | T Vi R (reset command resets
setpoint output)
Command String Construction 0 |setpoint 2 sp2 | TV R (reset command resets
. . . setpoint output)
The command string must be constructed in a specific sequence. The meter
does not respond with an error message to invalid commands. The following Q |Setpoint 3 sp3 | TV R (reset command resets
. . . setpoint output)
procedure details construction of a command string:
) ) s | setooint 4 SP4 T, V, R (reset command resets
1. The first characters consist of the Node Address Specifier (N) followed by a p setpoint output)
1 or 2 character address number. The address number of the meter is U |Auto/Manual Register MMR TV
programmable. If the node address is 0, this command and the node address W | Analoa Outout Reaist R,
itself may be omitted. This is the only command that may be used in najog Dulput Register ’
conjunction with other commands. X | Setpoint Register SOR [T,V

2. After the address specifier, the next character is the command character.

3. The next character is the Register ID. This identifies the register that the 1. Register Names are also used as Register Mnemonics during full transmission.
command affects. The P command does not require a Register ID character. 2. The registers associated with the P command are set up in Print Options
It prints according to the selections made in print options. (Module 7). Unless otherwise specified, the Transmit Details apply to both T

4. If constructing a value change command (writing data), the numeric data is and V Commands.

sent next.

5. All command strings must be terminated with the string termination : '
characters * or $. The meter does not begin processing the command string 1. Address - 17, Write 350 to Setpoint
until this character is received. See Timing Diagram figure for differences String: N17VM350*
between terminating characters. 2. Address = 5, Read Input A value

String: NSTA*
3. Address = 0, Reset Setpoint 4 output
String: RS*

Command String Examples:

Transmitting Data To the Meter
Numeric data sent to the meter must be limited to Transmit Details listed in
the Register Identification Chart. Leading zeros are ignored. Negative numbers
must have a minus sign. The meter ignores any decimal point and conforms the
number to the scaled resolution. (ie. The meter’s scaled decimal point position
is set for 0.0 and 25 is written to a register. The value of the register is now 2.5.
In this case, write a value of 250 to equal 25.0).
Note: Since the meter does not issue a reply to value change commands, follow
with a transmit value command for readback verification.
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Transmitting Data From the Meter

Data is transmitted from the meter in response to either a transmit command
(T), a print block command (P) or User Function print request. The response
from the meter is either a full field transmission or an abbreviated transmission.
See Abbreviated Printing (Rbr u) parameter.

Full Transmission

Byte Description

1,2 2 byte Node (Meter) Address field [00-99]
3 <SP> (Space)

4-6 3 byte Register Mnemonic field

12 byte numeric data field: 10 bytes for number, one byte for sign, one
byte for decimal point

19  <CR> (Carriage return)
20  <LF> (Line feed)

21 <SP> (Space)*

22 <CR> (Carriage return)™
23 <LF> (Line feed)™

7-18

* These characters only appear in the last line of a block print.

The first two characters transmitted (bytes 1 and 2) are the unit address. If the
address assigned is 00, two spaces are substituted. A space (byte 3) follows the
unit address field. The next three characters (bytes 4 to 6) are the register
mnemonic. The numeric data is transmitted next.

The numeric field (bytes 7 to 18) is 12 characters long. When the requested
value exceeds eight digits for count values or five digits for rate values. Byte 8
is always a space. The remaining ten positions of this field (bytes 9 to 18)
consist of a minus sign (for negative values), a floating decimal point (if
applicable), and eight positions for the requested value. The data within bytes 9
to 18 is right-aligned with leading spaces for any unfilled positions.

The end of the response string is terminated with <CR> (byte 19), and <LF>
(byte 20). When a block print is finished, an extra <SP> (byte 21), <CR> (byte
22), and <LF> (byte 23) are used to provide separation between the transmissions.

Abbreviated Transmission

Byte Description

12 byte data field, 10 bytes for number, one byte for sign, one byte
for decimal point

13  <CR> (Carriage return)

14  <LF> (Line feed)

15  <SP> (Space)™

16  <CR> (Carriage return)™

17 <LF> (Line feed)™

1-12

* These characters only appear in the last line of a block print.

The abbreviated response suppresses the address and register mnemonics,
leaving only the numeric part of the response.

Meter Response Examples:

1. Address = 17, full field response, Input A = 875
17 INA 875 <CR><LF>

2. Address = 0, full field response, Setpoint 2 = -250.5
SP2 -250.5<CR><LF>

3. Address = 0, abbreviated response, Setpoint 2 = 250, last line of block print
250<CR><LF><SP><CR><LF>

Auto/Manual Mode Register (MMR) ID: U

This register sets the controlling mode for the outputs. In Auto Mode (0) the
meter controls the setpoint and analog output. In Manual Mode (1) the outputs
are defined by the registers SOR and AOR. When transferring from auto mode
to manual mode, the meter holds the last output value (until the register is
changed by a write). Each output may be independently changed to auto or
manual. In a write command string (VU), any character besides 0 or 1 in a field
will not change the corresponding output mode.

U abcede
||—_ e = Analog Output
d =SP4
c¢=SP3
b =SP2
a=SP1

Example: VU00011 places SP4 and Analog in manual.

Analog Output Register (AOR) ID: W

This register stores the present signal value of the analog output. The range
of values of this register is 0 to 4095, which corresponds to the analog output
range per the following chart:

*Due to the absolute

Register Value Output Signal* accuracy  rating  and
0-20mA_ | 4-20mA | 0-10V resolution of the output

0 0.000 4.000 0.000 card, the actual output

1 0.005 4.004 0.0025 signal may differ 0.15%
2047 10000 | 12.000 | 5.000 | £Sfrom the table values.
4094 19095 | 19.996 | 99975 | The ~output  signal
corresponds to the range

4095 20.000 20.000 10.000 selected (0-20 mA, 4-20

mA or 0-10 V).

Writing to this register (VW) while the analog output is in the Manual Mode
causes the output signal level to update immediately to the value sent. While in
the Automatic Mode, this register may be written to, but it has no effect until the
analog output is placed in the manual mode. When in the Automatic Mode, the
meter controls the analog output signal level. Reading from this register (TW)
will show the present value of the analog output signal.

Example: VW2047 will result in an output of 10.000 mA, 12.000 mA or

5.000V depending on the range selected.

Setpoint Output Register (SOR) ID: X

This register stores the states of the setpoint outputs. Reading from this
register (TX) will show the present state of all the setpoint outputs. A “0” in the
setpoint location means the output is off and a “1” means the output is on.

X abed
t d =SP4
¢ =SP3
b= SP2
a=SP1

In Automatic Mode, the meter controls the setpoint output state. In Manual
Mode, writing to this register (VX) will change the output state. Sending any
character besides 0 or 1 in a field or if the corresponding output was not first in
manual mode, the corresponding output value will not change. (It is not
necessary to send least significant 0s.)

Example: VX10 will result in output 1 on and output 2 off.
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COMMAND RESPONSE TIME

The meter can only receive data or transmit data at any one time (half-duplex
operation). When sending commands and data to the meter, a delay must be
imposed before sending another command. This allows enough time for the
meter to process the command and prepare for the next command.

At the start of the time interval t1, the computer program prints or writes the
string to the com port, thus initiating a transmission. During t1, the command
characters are under transmission and at the end of this period, the command
terminating character (*) is received by the meter. The time duration of t1 is
dependent on the number of characters and baud rate of the channel.

tl = (10 * # of characters) / baud rate

At the start of time interval t2, the meter starts the interpretation of the
command and when complete, performs the command function. This time
interval t2 varies from 2 msec to 15 msec. If no response from the meter is
expected, the meter is ready to accept another command.

If the meter is to reply with data, the time interval t2 is controlled by the use
of the command terminating character and the Serial Transmit Delay parameter
(dELRY). The standard command line terminating character is "*'. This
terminating character results in a response time window of the Serial Transmit
Delay time (dELRY) plus 15msec. maximum. The dELRY parameter should be
programmed to a value that allows sufficient time for the release of the sending
driver on the RS485 bus. Terminating the command line with '$' results in a
response time window (t2) of 2 msec minimum and 15 msec maximum. The
response time of this terminating character requires that sending drivers release
within 2 msec after the terminating character is received.

At the beginning of time interval t3, the meter responds with the first
character of the reply. As with tl, the time duration of t3 is dependent on the
number of characters and baud rate of the channel.

t3 = (10 * # of characters) / baud rate.

At the end of t3, the meter is ready to receive the next command. The
maximum serial throughput of the meter is limited to the sum of the times tI,
t2 and t3.

Timing Diagrams

NO REPLY FROM METER

COMMUNICATION FORMAT

Data is transferred from the meter through a serial communication channel.
In serial communications, the voltage is switched between a high and low level
at a predetermined rate (baud rate) using ASCII encoding. The receiving device
reads the voltage levels at the same intervals and then translates the switched
levels back to a character.

The voltage level conventions depend on the interface standard. The table
lists the voltage levels for each standard.

LOGIC INTERFACE STATE RS232* RS485*
1 mark (idle) TXD,RXD; -3 to -15 V a-b <-200 mV
0 space (active) TXD,RXD; +3 to +15V | a-b > +200 mV

* Voltage levels at the Receiver

Data is transmitted one byte at a time with a variable idle period between
characters (0 to ). Each ASCII character is “framed” with a beginning start bit,
an optional parity bit and one or more ending stop bits. The data format and
baud rate must match that of other equipment in order for communication to
take place. The figures list the data formats employed by the meter.

Start bit and Data bits

Data transmission always begins with the start bit. The start bit signals the
receiving device to prepare for reception of data. One bit period later, the least
significant bit of the ASCII encoded character is transmitted, followed by the
remaining data bits. The receiving device then reads each bit position as they are
transmitted.

Command Meter
String Response
Transmission ‘ Time
Ready t ty Ready
Commondj
Terminator
Received
RESPONSE FROM METER
Command Meter
String Response
_— Tronsmissionl Time | —
Ready t t ts Ready
Commondj FirstJ) Reply |
Terminator Character Transmission
Received of Reply Time
Start bit Stop bit

IDLE |0 Joolor b2 |os|p4 |os|bs|o7[1 [ IDLE
(8 data, no parity, 1 stop)

IDLE | O Jbolbr |p2|ps|oslos|os|P [1 | TDLE

(7 data, parity, 1 stop)

IDLE |0 Joolor o2 |os|p4fos|bs[1 [t TTDLE
(7 data, no parity, 2 stop)
Note: by — bsis ASCII data.

Character Frame Figure

Parity bit

After the data bits, the parity bit is sent. The transmitter sets the parity bit to
a zero or a one, so that the total number of ones contained in the transmission
(including the parity bit) is either even or odd. This bit is used by the receiver
to detect errors that may occur to an odd number of bits in the transmission.
However, a single parity bit cannot detect errors that may occur to an even
number of bits. Given this limitation, the parity bit is often ignored by the
receiving device. The PAX meter ignores the parity bit of incoming data and
sets the parity bit to odd, even or none (mark parity) for outgoing data.

Stop bit

The last character transmitted is the stop bit. The stop bit provides a single bit
period pause to allow the receiver to prepare to re-synchronize to the start of a
new transmission (start bit of next byte). The receiver then continuously looks
for the occurrence of the start bit. If 7 data bits and no parity is selected, then 2
stop bits are sent from the PAXDP.
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6.8 MODULE 8 - ANALOG OuTPUT PARAMETERS (8-8ut) V

B-0.k PARAMETER MENU Pra
PAR J ]
LYPE RS AN-LD n-Hi udk
Analog Analog Analog Low Analog High Analog
Type Assignment Scale Value Scale Value Update Time

V - An analog output card must be installed in order to access this
module.

ANALOG TYPE

LYPE % SELECTION RANGE
0-280 0 to 20 mA
S 4-20  4t020m
g- 0to 10V

Enter the analog output type. For 0-20 mA or 4-20 mA
use terminals 18 and 19. For 0-10 V use terminals 16 and
17. Only one range can be used at a time.

ANALOG ASSIGNMENT
NORE  R-rEL R-RbS b-rEl

;E b-RbS [RLL Lot Hi Lo

Enter the source for the analog output to retransmit:

rEL = Relative (net) Input Value. The Relative Input
Value is the Absolute Input Value that includes
the Display Offset Value.

RbS = Absolute (gross) Input Value. The Absolute Input

Value is based on Module 1 d5P and {P entries.

LRLL = Calculation Value

kak = Totalizer Value

L = Minimum Display Value

H { = Maximum Display Value

ANALOG LOW SCALE VALUE
- 19999 to 99999

&3
E;
[ e |
=

ANALOG HIGH SCALE VALUE
- 19999 to 99999

4ZE
=
[=]
===

ANALOG UPDATE TIME
00 to (00

&{I
[~
[~
W
!zﬁ

ADC Conversion Rate.

1-717-767-6511

Courtesy of Steven Engineering, Inc. - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com

Enter the Display Value that corresponds to 0 mA (0-20
mA) , 4 mA (4-20 mA) or 0 VDC (0-10 VDC).

Enter the Display Value that corresponds to 20 mA (0-20
mA), 20 mA (4-20 mA) or 10 VDC (0-10 VDC).

Enter the analog output update rate in seconds. A value
of 0.0 allows the meter to update the analog output at the
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6.9 MODULE 9 - FACTORY SERVICE OPERATIONS (9-FL5)
9-FLS Pra PARAMETER MENU
PAR l 1
d-LEY [OdE
Display Factory
Intensity Level Service Code
DISPLAY INTENSITY LEVEL ANALOG OUTPUT CARD CALIBRATION

Before starting, verify that the precision voltmeter (voltage output) or current

d = L E u % Enter the desired Display Intensity Level (0-15) by meter (current output) is connected and ready. Perform the following procedure:

us.ing the arrow keys. The display will. actively dim or 1. Use the arrow keys to display £8dE Y8 and press PAR.
brighten as the levels are changed. This parameter also 2. Use the arrow keys to choose Ut and press PAR.

appears in Quick Programming Mode when enabled. 3. Using the chart below, step through the five selections to be calibrated. At
each prompt, use the PAX arrow keys to adjust the external meter display to

match the selection being calibrated. When the external reading matches, or
RESTORE FACTORY DEFAULTS if this range is not being calibrated, press PAR.

L-HdE Use the arrow keys to display LOdE BB and press PAR. SELECTION  EXTERNAL METER ACTION
% The meter will display r ESEE and then return to LOdE 50. 10.R 0.00 Adiust If necessarv. press PAR
Q:} Press DSP key to return to Display Mode. This will '-l'B- p 4'00 Adj' it . p PAR

overwrite all user settings with the factory settings. o : J'US ' necessary, press

20b.R 20.00 Adjust if necessary, press PAR
CALIBRATION 00u 0.00 Adjust if necessary, press PAR

i 10.00 Adjust if necessary, press PAR

E B d E % The meter has been fully calibrated at the factory. 4. When A1 appears remove the external meters and press PAR twice.

Scaling to convert the input signal to a desired display

Q{) value is performed in Module 1. If the meter appears to be

indicating incorrectly or inaccurately, refer to

Troubleshooting before attempting to calibrate the meter.

When recalibration is required (generally every 2 years), it should only be

performed by qualified technicians using appropriate equipment. Calibration

does not change any user programmed parameters. However, it may affect the

accuracy of the input signal values previously stored using the Apply (RPLY)
Scaling Style.

Calibration may be aborted by disconnecting power to the meter before

exiting Module 9. In this case, the existing calibration settings remain in effect.

INPUT CALIBRATION
WARNING: Calibration of this meter requires a signal source with an
Aaceumcy of 0.01% or better and an external meter with an accuracy

of 0.005% or better.

Before starting, verify that the Input Ranger Jumper is set for the range to be
calibrated. Also verify that the precision signal source is connected and ready.
Allow a 30 minute warm-up period before calibrating the meter. 1l and PAR
can be chosen to exit the calibration mode without any changes taking place.
Then perform the following procedure:

1. Use the arrow keys to display (LOdE 48) and press PAR.

2. Choose the input channel/range to be calibrated by using the arrow keys and
press PAR. (10 and PAR can be chosen to exit the calibration mode without
any changes taking place.)

. When the zero range limit appears on the display, apply the appropriate:

- Voltage range: dead short applied
- Current range: open circuit

4. Press PAR and the top range limit will appear on the display after
approximately 1 second.

. With the top range limit on the display, apply the appropriate:

- Voltage range: 10 VDC
- Current range: 20 mADC

6. Press PAR and LRL. Il will appear on the display after approximately 1

second.

7. When 18 appears, press PAR twice.

8. If the meter is not field scaled, then the input display should match the value

of the input signal.

9. Repeat the above procedure for each input range to be calibrated.

(5]

wn
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TROUBLESHOOTING

PROBLEM REMEDIES

NO DISPLAY CHECK: Power level, power connections, Module 3 programming

CHECK: Active (lock-out) user input

PROGRAM LOCKED-OUT ENTER: Security code requested

DISPLAY LOCKED-OUT CHECK: Module 3 programming

CHECK: Module 1 programming, Input Jumper position, input connections, input signal level,
INCORRECT INPUT DISPLAY VALUE Module 4 Display Offset is zero, press DSP for Input Display
PERFORM: Module 9 Calibration (If the above does not correct the problem.)

“OLOL” in DISPLAY (SIGNAL HIGH) CHECK: Module 1 programming, Input Range Jumper position, input connections, input signal level

“ULUL” in DISPLAY (SIGNAL LOW) CHECK: Module 1 programming, Input Range Jumper position, input connections, input signal level
INCREASE: Module 1 filtering, rounding, input range

JITTERY DISPLAY CHECK: Wiring is per EMC installation guidelines

MODULES or PARAMETERS NOT ACCESSIBLE CHECK: Corresponding plug-in card installation

ERROR CODE (Err xxx or EE xxx) PRESS: Reset KEY (If cannot clear contact factory.)

For further assistance, contact technical support at the appropriate company numbers listed.
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MODEL PAXLSG - PAX LITE STRAIN GAGE METER /
MILLIVOLT METER

3 1/2-DIGIT, 0.56" (14.2 mm) HIGH RED LED READOUT
HIGH SENSITIVITY, 10 mV FULL SCALE

WIDE RANGE GAIN AND OFFSET ADJUSTMENTS
BUILT-IN EXCITATION 5 OR 10 VDC

APPLICABLE AS REGULAR MILLIVOLT INDICATOR
(Single-ended or Differential Input)

SELECTABLE DECIMAL POINTS

OVER-RANGE INDICATION

NEMA 4X/IP65 SEALED FRONT BEZEL
OPTIONAL CUSTOM UNITS OVERLAY WITH BACKLIGHT

¢(UL) us uisteD

IND. CONT. EQ.
51EB

GENERAL DESCRIPTION SAFETY SUMMARY

The Model PAXLSG expands the PAX Lite capabilities into the indication of All safety related regulations, local codes and instructions that appear in the
pressure, load, force, and other parameters measured with strain gages. The unit literature or on equipment must be observed to ensure personal safety and to
features broad range scaling and can be used with a wide variety of strain gage prevent damage to either the instrument or equipment connected to it. If
resistances and bridge configurations. A built-in excitation source is jumper equipment is used in a manner not specified by the manufacturer, the protection
selectable for 5 or 10 VDC @ 120 mA maximum, and can power up to four full provided by the equipment may be impaired.

350 Q bridges in load averaging applications. Although designed primarily for
strain-gage indication, the PAXLSG is also ideal for single-ended or differential
millivolt input applications, with full-scale input ranges from 0 to 10 mV thru 0
to 2 VDC. Adjustable scaling and offset allow direct readout in nearly any
engineering unit.
The meter has a NEMA 4X/IP65 sealed bezel and extensive testing of noise
effects to CE requirements, allowing the meter to provide a tough yet reliable CAUTION: Risk of Danger. CAUTION: Risk of electric shock.

application solution. Read complete instructions prior to
installation and operation of the unit.

DlMENS'ONS In inches (mm) Note: zico(rg?:;ﬂes 5rT1(i)r'1'i?11L21r7n)<\:/I\</-:?arance (behind the panel) for mounting clip installation is
= =
(ooomy| | == \ I
U R O 1.95 HHHH % % E 1.75 1.75
(49.5) Hﬂ”ﬂ == (445) |[[FEEEREOREED I (44.5)
S= ‘ [m[s]=]=[=]=N=]=]=]=]=} ‘
380 | A0 _fl— 410 | —360(914) —
(96.5) (2.5) (104.1)
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ORDERING INFORMATION

Meter Part Numbers

PAXL SG 0 0

SG - Strain Gage Meter

Accessories Part Numbers

TYPE MODEL NO. | DESCRIPTION PART NUMBERS
Accessories PAXLBK Units Label Kit Accessory PAXLBK30
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GENERAL METER SPECIFICATIONS

—_

. DISPLAY: 3 1/2-digit, 0.56" (14.2 mm) high, 7-segment red LED, (-) minus
sign displayed when voltage is negative. Decimal points inserted before 1st,
2nd, or 3rd least significant digits by DIP switch selection.

2. OVER-RANGE INDICATION: Indicated by blanking 3 least significant

digits.

3. POWER:

AC Power: 85 to 250 VAC, 50/60 HZ, 6 VA
Isolation: 2300 Vrms for 1 min. to all inputs.

4. INPUT SIGNAL: Single-ended or differential input, £2.0 V max. Gain
(Sensitivity) is adjustable from 200 Units of Numerical Readout/millivolt input
(gives full scale readout of 1999 at 10 mV input), to less than 1 Unit of
Numerical Readout/mV (gives full scale readout of 1999 at 2.0 V input).
Maximum common mode voltage swing with respect to signal ground, 0 to 7 V.
Note: Absolute maximum voltage that can be applied between the two input

terminals or between input and signal common is 50 VDC.

5. INPUT IMPEDANCE: 100 MQ

. LINEARITY: +(0.05% +1 digit)

7. LOW FREQUENCY NOISE REJECTION:

Normal Mode Rejection: 84 dB @ 50/60 Hz
Common Mode Rejection: 50 dB with respect to excitation common;
110 dB with respect to earth ground.

8. RESPONSE TIME: 2.0 seconds to settle from step input.

9. READING RATE: 2.5 updated readings/second, nominal.

10. EXCITATION SUPPLY:

Jumper Selectable: 5 VDC @ 60 mA max., +2%

10 VDC @ 120 mA max., +2%
Temperature coefficient (ratio metric): 20 ppm/°C max.
11. ENVIRONMENTAL CONDITIONS:

Operating Temperature: 0° to 60°C

Storage Temperature: -40° to 80°C

Operating and Storage Humidity: 85% max. relative humidity (non-
condensing)

Span Temperature Coeff.: 100 PPM/°C

Offset Temperature Coeff.: 100 PPM/°C

Vibration According to IEC 68-2-6: Operational 5 to 150 Hz, in X, Y, Z
direction for 1.5 hours, 2g.

Shock According to IEC 68-2-27: Operational 30 g, 11 msec in 3 directions.

Altitude: Up to 2000 meters

12. CERTIFICATIONS AND COMPLIANCES:

SAFETY

UL Recognized Component, File # E179259, UL61010A-1, CSA C22.2 No. 61010-1
Recognized to U.S. and Canadian requirements under the Component
Recognition Program of Underwriters Laboratories, Inc.

UL Listed, File # E137808, UL508, CSA C22.2 No. 14-M95
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards
Type 4X Enclosure rating (Face only), UL50

(=)

IECEE CB Scheme Test Certificate # UL/8843A/UL
CB Scheme Test Report # 04ME11209-20041018
Issued by Underwriters Laboratories, Inc.
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part 1.
IP65 Enclosure rating (Face only), IEC 529
IP20 Enclosure rating (Rear of unit), IEC 529
ELECTROMAGNETIC COMPATIBILITY
Emissions and Immunity to EN 61326: Electrical Equipment for
Measurement, Control and Laboratory use.

Immunity to Industrial Locations:

Electrostatic discharge EN 61000-4-2  Criterion A
4 kV contact discharge
8 kV air discharge
Electromagnetic RF fields EN 61000-4-3 Criterion B
10 V/m
Fast transients (burst) EN 61000-4-4  Criterion B
2 kV power
2 kV signal
Surge EN 61000-4-5 Criterion A
1kVL-L,
2 kV L&N-E power
1 kV signal
RF conducted interference EN 61000-4-6  Criterion A
3 V/rms
Power frequency magnetic fields EN 61000-4-8  Criterion A
30 A/m
Voltage dip/interruptions EN 61000-4-11  Criterion A
0.5 cycle
Emissions:
Emissions EN 55011 Class B
Notes:

1. Criterion A: Normal operation within specified limits.
2. Criterion B: Temporary loss of performance from which the unit self-
recovers.

13. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gage: 30-14 AWG copper wire
Torque: 4.5 inch-1bs (0.51 N-m) max.

14. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 outdoor use.
IP20 Touch safe. Installation Category II, Pollution Degree 2. One piece
bezel/case. Flame resistant. Panel gasket and mounting clip included.

15. WEIGHT: 0.65 Ibs (0.24 kg)

ACCESSORIES

UNITS LABEL KIT (PAXLBK)

Each meter has a units indicator with backlighting that can be customized
using the Units Label Kit. The backlight is controlled by a DIP switch.

426 www.redlion.net
Courtesy of Steven Engineering, Inc. - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



1.0 INSTALLING THE METER

Installation

The PAX meets NEMA 4X/IP65 requirements when properly installed. The
unit is intended to be mounted into an enclosed panel. Prepare the panel cutout
to the dimensions shown. Remove the panel latch from the unit. Slide the panel
gasket over the rear of the unit to the back of the bezel. The unit should be
installed fully assembled. Insert the unit into the panel cutout.

PANEL
LATCH

LATCHING
TABS

PANEL
GASKET

While holding the unit in place, push the panel latch over the rear of the unit
so that the tabs of the panel latch engage in the slots on the case. The panel latch
should be engaged in the farthest forward slot possible. To achieve a proper seal,
tighten the latch screws evenly until the unit is snug in the panel (Torque to
approximately 7 in-1bs [79N-cm]). Do not over-tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the maximum
operating temperature and provides good air circulation. Placing the unit near
devices that generate excessive heat should be avoided.

The bezel should be cleaned only with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

PANEL CUT-OUT
3.62 %
+.8
(925) 1,772
(45 *3)

2.0 SETTING THE SWITCHES AND JUMPERS

The meter has switches that must be checked and/or changed prior to
applying power. To access the switches, remove the meter base from the case by
firmly squeezing and pulling back on the side rear finger tabs. This should lower
the latch below the case slot (which is located just in front of the finger tabs). It
is recommended to release the latch on one side, then start the other side latch.

Excitation Range Jumper

A jumper is used for selection of the 5 or 10 volt range. It is important that
only one jumper position is used at a time.

PAXLSG Jumper Selection

JUMPER SELECTIONS

The M indicates factory setting.

EXCITATION SELECT

10V @
5V

{ REAR TERMINALS ‘

Set-Up DIP Switches

Two banks of DIP switches are located inside the meter. The 9 position bank
of switches is used for calibrating the meter. The values of these switches is
discussed in section 5.0 Calibrating the Meter.

The bank of 4 switches located near the front display are used for the
selection of decimal points and backlight annunciator. Selecting “ON” position
enables the function.

SWITCH FUNCTION
1 Decimal Point 1 (000.0)
2 Decimal Point 2 (00.00)
3 Decimal Point 3 (0.000)
4 Backlight Annunciator for Units Label

FRONT DISPLAY

T 1

Main s [
Circuit ;B |ommoner
Board on +—

EXCITATION
SELECT

cam
GoarsE FINE
vy

baaaany R 1

NP
[Ygeleieie)
REAR TERMINALS

OFFSET  SPAN
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3.0 WIRING THE METER

WIRING OVERVIEW

Electrical connections are made via screw-clamp terminals located on the
back of the meter. All conductors should conform to the meter’s voltage and
current ratings. All cabling should conform to appropriate standards of good
installation, local codes and regulations. It is recommended that power supplied
to the meter (AC) be protected by a fuse or circuit breaker.

When wiring the meter, compare the numbers embossed on the back of the
meter case against those shown in wiring drawings for proper wire position. Strip
the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed (stranded wires
should be tinned with solder). Insert the lead under the correct screw-clamp
terminal and tighten until the wire is secure. (Pull wire to verify tightness.)

EMC INSTALLATION GUIDELINES

Although this meter is designed with a high degree of immunity to Electro-
Magnetic Interference (EMI), proper installation and wiring methods must be
followed to ensure compatibility in each application. The type of the electrical
noise, its source or the method of coupling into the unit may be different for
various installations. Listed below are some EMC guidelines for successful
installation in an industrial environment.

1. The meter should be mounted in a metal enclosure, which is properly
connected to protective earth.

Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly

grounded. This is especially useful in applications where cable runs are long

2.

and portable two-way radios are used in close proximity or if the installation
is near a commercial radio transmitter.

. Signal or Control cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
components.

. In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression cores, is effective. Install them on Signal
and Control cables as close to the unit as possible. Loop the cable through the
core several times or use multiple cores on each cable for additional protection.
Install line filters on the power input cable to the unit to suppress power line
interference. Install them near the power entry point of the enclosure. The
following EMI suppression devices (or equivalent) are recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCOR0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0
Line Filters for input power cables:
Schaffner # FN2010-1/07 (RLC #LFIL0000)
Schaffner # FN670-1.8/07
Corcom #1VR3
Note: Reference manufacturer's instructions when installing a line filter.

5. Long cable runs are more susceptible to EMI pickup than short cable runs.

Therefore, keep cable runs as short as possible.

Switching of inductive loads produces high EMI. Use of snubbers across

inductive loads suppresses EMI.

Snubber: RLC#ASNUBO0000.

6.

3.1 POWER WIRING
AC Power O HO
Z <

Terminal 1: VAC

: Excitation Power
1
Terminal 2: VAC E
1
) :
1
1
1
1

Terminal 3: Common
Terminal 4: Excitation +

85-250 VAC

3.2 INPUT SIGNAL WIRING

2-Wire Single Ended Input 4-Wire Bridge Input

=
= O
E 0 Sxp 2
8 o O + + @
3]

[&] +EXC
+roe—o] +sIG

el
:

DEADLOAD COMPENSATION

In some cases, the combined deadload and liveload output may exceed the
range of the input. To use this range, the output of the bridge can be offset a
small amount by applying a fixed resistor across one arm of the bridge. This
shifts the electrical output of the bridge downward to within the operating range
of the meter. A 100 K ohm fixed resistor shifts the bridge output approximately
-10 mV (350 ohm bridge, 10 V excitation).

Connect the resistor between +SIG and -SIG. Use a metal film resistor with
a low temperature coefficient of resistance.
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+EXC.

=
=
O
o

BRIDGE

-EXC. +EXC.

5VDC @ 60 mA max, +2%
10 VDC @ 120 mA max, #2%

-SIG

BRIDGE COMPLETION RESISTORS

For single strain gage applications, bridge completion resistors must be
employed externally to the meter. Only use metal film resistors with a low
temperature coefficient of resistance.

Load cells and pressure transducers are normally implemented as full
resistance bridges and do not require bridge completion resistors.
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4.0 SCALING THE METER

PAXLSG SCHEMATIC

GAIN COARSE
SELECT SWITCHES
(+)sl6 /—L\“A
5K
STRAIN GAGE h
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DIGITAL DISPLAY
DIGITAL VOLT-
FINE GAIN ADJ. METER & DISPLAY - V
DRIVER CIRCUIT
L '@

>R

@ 2 Q==

45K
50K

T

DECIMAL POINT / BACKLIGHT
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DESCRIPTION OF OPERATION

The Pax Lite Strain Gage Indicator (PAXLSG) consists of a digital voltmeter
combined with a high-gain, differential input amplifier that has provision for wide
range scaling adjustment (shown above). The unit also incorporates an excitation
power supply (5 or 10 VDC) that delivers up to 120 mA. In the simplified
schematic above, K1, K2, and K3 form a high-gain, high-stability, differential
input preamplifier with a single ended output. The gain of this preamplifier is set
up by coarse gain select switches S5 through S9. These switches can be turned on
in combination to provide discrete steps of gain-range adjustment. The output of
the preamplifier (K3 output) is applied to the summing amplifier (K4) through
coarse and fine adjustable potentiometers. These adjustable potentiometers
provide final vernier gain adjustment over a range of slightly more than 2:1. An
adjustable offset voltage signal is also added in at the input of K4 for zero-balance
or for applications where the transfer curve must be offset from zero.

GAIN ADJUSTMENTS

Gain is defined as the Units of Numerical change seen on the display per mV
(millivolt) of input signal change (disregarding display decimal points). In effect,
gain determines the slope of the transfer curve and is expressed in Units/mV.

GAIN = (Max. Num. Readout) - (Min. Num. Readout)
(Max. mV Input Sig.) - (Min. mV Input Sig.)

Note: Disregarded Decimal Points in Readout.
For example, if an PAXLSG is to display 50.0 @ 2 mV (min.) and 169.0 @
19 mV (max.), the required gain will be:

GAIN = 1690 Units - 500 Units
19 mV-2mVv

=70 Units/mV

Note: Remember, display decimal points are disregarded.

To establish this gain, the settings of the coarse gain select switches must first
be determined. These switches establish the maximum end of the 2:1 adjustment
range of the coarse and fine vernier gain adjustments.

1-717-767-6511
(800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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COARSE GAIN SELECT SWITCHES

Each of the coarse gain select switches is marked with the amount of
maximum gain it will contribute when turned on. They are turned on singly or
in combination (adding up each of their gain contributions), to arrive at a
maximum gain value that is just above the desired gain value. To achieve the
desired gain of 70 Units/mV in the example just given, the following switches
would be turned on:

S6 (Gain 50) + S7 (Gain 16) + S8 (Gain 6.6) = 72.6 Units/mV

With these switches ON, the coarse and fine vernier adjustments cover a gain
range from about 36 Units/mV (%2 of max.) to 72.6 Units/mV. The required gain
of 70 Units/mV falls within this adjustable range.

COARSE AND FINE GAIN ADJUSTMENTS

Once the gain select switches have been set, the final gain calibration is made
with the Coarse and Fine Gain adjustments. Both of these adjustments are
15-Turn, screwdriver adjustable potentiometers that increase gain with
clockwise rotation. The Coarse adjustment has a 2:1 range. The Fine adjustment
has a range of 5-10% (depending on the setting of the Coarse adjustment). Both
pots are located at the rear of the meter.

OFFSET ADJUSTMENTS

Offset adjustments move the transfer curve up-and-down along the vertical axis
without changing the slope (Gain). They are used to “balance” the output of
transducers or to intentionally introduce an offset, such as tare-load compensation.
The Fine Offset Adjustment is a 15-turn screwdriver adjustable potentiometer,
located at the rear of the meter. It has a range of +£125 Numerical Units of offset
which is sufficient for balancing the output of most transducers.

The Coarse Offset Switches (S2, 3, and 4) can be used to add additional steps
of offset. Like the coarse gain select switches, the offset switches are marked
with the approximate value of offset contributed by each switch, and they can
be turned on in combinations with each switch, contributing its value to the
total. Switch S1 selects the polarity of the offset signal and can be set to either
add or subtract the offset contribution of the switches. The maximum offset that
can be obtained with all switches ON and the Fine Offset at its maximum is
+1000, which is one half of the full scale readout.
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5.0 CALIBRATING THE METER

There are three different methods that can be used to calibrate the PAXLSG,
and the method chosen depends largely on the nature of the application. The
three methods are:

VOLTAGE CALIBRATION

In this method, the transducer signal is simply replaced with an accurately
measured input voltage that can be varied through the range normally delivered
by the transducer (See Voltage Calibration Circuit, below). The PAXLSG is then
adjusted to provide the proper readout.

SYSTEM CALIBRATION

In this method, the transducer is connected to the input of the PAXLSG in the
final installation, or in a bench set-up simulating the actual installation.
Accurately known inputs are then applied to the transducer (i.e. load, pressure,
force, etc.), and the PAXLSG adjustments are made to provide the desired
indication. This method is usually preferable to the Voltage Calibration method
since it calibrates both the transducer and the PAXLSG as a combination, and
reduces the inherent risk of inaccuracy or errors accumulated by separate
calibration. However, it can only be used in applications where the parameter to
be indicated can be easily varied and accurately measured or established. It is
also very awkward to use if an offset or transducer unbalance must be dealt with
because of Offset/Gain adjustment interaction.

COMBINATION VOLTAGE/SYSTEM CALIBRATION

In applications where tare-load, offset, or substantial transducer unbalance
exists and where high accuracy is required in the final indication, it may be
desirable to voltage calibrate the unit first to get it very close to its final settings.
Then, after final installation, the unit can be “tweaked” to its final settings while
using accurately known inputs to the system. These various factors make it
impossible to set up one calibration procedure to cover all applications.
However, using the following information on Voltage Calibration together with
the examples given should provide a good basis for handling virtually any
calibration requirement.

CALIBRATION EXAMPLE

“Voltage Calibration” can be easily performed for any application, using the
calibration circuit shown below.

VOLTAGE CALIBRATION CIRCUIT

(Using 350 Ohm Dummy Bridge)
—-(D
AC.POWER PAXLSG
50160 HZ
—r®
)
®
BRIDGE CAL. VOLTAGE ADJ EXCITATION
BAL. VOLTAGE
I 1KQ 1KQ 10-T HIGH RESOLUTION SET ATAOVDC
£3s POTENTIOMETER *)
St 2 O]
i
40KQ *)
BRIDGE _] 5
REFERENCE (+) O
MILLIVOLT SIGNAL
ZERO VETER () O INPUT
SWITCH
T )
—0®

This 350 Ohms “Dummy Bridge” circuit delivers calibration voltages in
ranges of 0 to £22 mV, 0 to +44 mV, or 0 to -44 mV, depending on the setting
of R2. The range can be increased or decreased by adjusting the value of R3
(shown as 40 K). An accurate reference millivoltmeter is used to set up the
calibration voltage, and a “Zero Switch” facilitates balancing without
readjusting the calibration voltage. High-stability metalized resistors (/% tol.)
should be used. The use of a dummy bridge insures a common-mode voltage
during calibration that is very similar to that of the actual transducer.

SET-UP:

Before starting the procedure, the Input Swing Voltage (Vs), the Readout
Span (Rs) and the required GAIN must be determined.

WHERE:
Rs = (Max. Numerical Display) - (Min. Numerical Display) Disregard Decimal Points
Vs = (mV in @ Max. Display) - (mV in @ Min. Display)
GAIN = Rs = Units/mV
Vs

EXAMPLE: Readout is to be 5.00 Units @ 2 mV minimum, and 15.00 Units
@ 18 mV maximum. The transducer is a 350 Q strain-gage bridge requiring
10 VDC excitation.

Rs = 1500 - 500 = 1000 Units
Vs =18 mV-2mV =16 mV
GAIN = 1000 = 62.5 Units/mV/
16

Note: While most strain gage readout applications are zero-based (i.e. zero
readout @ zero input) this example was intentionally chosen because it included
an offset reading at zero input. It will be used in the Calibration Procedure
below to illustrate the most convenient way to handle offset situations without
excessive interaction of gain and offset adjustments. If a zero-based example
had been given, the minimum readout and input voltage would have both been
zero. Rs and Vs would then simply be the maximum values of readout and input
voltage respectively, gain would just be the ratio of (Max. Readout/Max. Input
mV), and Steps 7 and 8 of the procedure below could be eliminated.

CALIBRATION PROCEDURE

. Set the Coarse Gain Select Switches, S5 through S9 to establish a maximum
range just exceeding the required gain. Referring to the example given, the
required gain was calculated to be 62.5 Units/mV. Setting switches S6 and S7
ON gives 50 + 16 = 66 Units/mV, which is just above the required amount. The
following chart gives an approximate gain adjustment value for each switch:

SWITCH NUMBER SPAN VALUE
140
50
16
6.6
3.3

All offset switches, S2, 3, and 4, should be off.

2. Connect the unit to the Calibration Circuit as shown. Set the excitation
voltage range jumper to the 10 V position.

. Place unit in the case and turn power on to the unit. Allow 10 minutes of
warm-up time for stabilization.

4. Close the “Zero Switch” of the calibration circuit to obtain zero input voltage.
Adjust the fine offset control to get a zero readout.

. Open the “Zero Switch” of the calibrating circuit and set the input voltage to
the calculated swing voltage, Vs. (Vs is 16 mV in the example given.) Now,
adjust the Gain Coarse and Fine Controls to get a readout equal to the
Readout Span.

(Rs = 1000 Units in the example given.)

. Repeat Step 4 and readjust zero if required. If zero readjustment was needed,
repeat Step 5, then back to Step 4, etc., until Zero and Rs readings are
acceptable.

*7. Set the calibration voltage to the minimum input level (2 mV in this
example). Record the meter reading (125 in this example). Power the meter
down and remove it from the case. Set the Coarse Offset Select Switches to
get the corresponding minimum readout (add the switch offset value(s) to the
recorded meter reading). In the example given, the minimum readout was
500 units @ 2 mV, therefore setting switches 3 and 4 gives us 125 (meter
reading) + 125 (SW4) + 250 (SW3) = 500. The following chart gives an
approximate offset adjustment value for each switch.

O[N] |,

w

W

N

SWITCH NUMBER OFFSET VALUE
2 500
3 250
4 125

*8. Place unit in the case and turn power on to the unit. Use the fine offset
adjustment to fine tune the desired minimum reading (500 in this example).
Vary the input from the minimum to maximum levels and check the
corresponding readouts. Fine-tune if necessary by readjusting the fine gain
adjustment at the maximum end and the fine offset adjustment at the
minimum end. (In the example, readout is 500 @ 2 mV min. and 1500 @ 18
mV max.) Alternate between minimum and maximum inputs as required until
readout is within desired tolerance at the extremes.9. Set appropriate decimal
point switch (S2 for the example given).

The unit is now ready for installation.
* Steps 7 and 8 are not required in zero-based applications.
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6.0 APPLICATIONS

EXAMPLE #1 PRESSURE READOUT & SYSTEM
CALIBRATION

This illustration depicts a common application using an PAXLSG with a
strain-gage pressure transducer for pressure indication. The gain required to
display 150 Units @ 20 mV is 150/20, or 7.5 Units/mV. Setting the Coarse
Gain Select Switches S8 and S9 ON, gives a gain range of 6.6 + 3.3, or 9.9
Units/mV maximum, which brackets the required gain. The transducer curve is
zero-based (i.e. zero readout at zero input), and can be easily System
Calibrated. A variable pressure input is applied to the transducer with a “Dead-
Weight Tester” and the Fine Offset is adjusted to give a readout of zero with no
pressure applied. Then 150 PSI is applied, the Coarse and Fine Gain controls
are adjusted for a readout of 150. Pressure is removed, zero is checked and
readjusted with the Fine Offset control if needed. Pressure is varied between
zero and maximum, with the Fine Gain and Offset adjustments retrimmed as
needed until the readout is within tolerance.

350 + STRAIN GAGE BRIDGE
PRESSURE TRANSDUCER
0-20 MV OUTPUT AT 0-150 PSI

(10 V EXCITATION) @
®
/ ®

+EXC. @ ®

tott

PAXLSG

EXCITATION
VOLTAGE
SET AT 10 VDC

SIGNAL
INPUT

EXAMPLE #2 THE MODEL PAXLSG AS A MILLIVOLT
METER

The PAXLSG can be used as a scaleable millivolt meter and will accept either
single-ended or differential inputs when connected as shown. Input signals are
referenced to the negative (common) side of the excitation supply (Terminal 3).
Maximum common-mode voltage (for differential input) is 0 to +7 VDC.

CIRCUIT COMMON o) (-) EXC.
&S

% @ (+) EXC. %

*.® (+) SIG.
® (siG

> +/- SIGNAL

()EXC

@ (+) EXC. —
@ (+)SIG.

CIRCUIT COMMON

® (siG

EXAMPLE #3 MULTIPLE LOAD-CELL INPUT, AVERAGE
READING

The 120 mA excitation output capability of the PAXLSG allows it to operate
multiple strain gage bridges. In this example, it is used to indicate the quantity
of granular material held in a hopper that is supported by three load cells in a
tripod mounting arrangement. The tare-weight of the empty hopper is about
30% of the full weight, requiring a significant offset for a zero readout when
empty. The PAXLSG is first Voltage-Calibrated (using the known output of the
load cells at the empty and full conditions). Then the unit is installed and fine
trimmed (System Calibration) using known loads.

3, MATCHED LOAD CELLS
IN TRIPOD MOUNT

PAXLSG
@ (EXC.

@ (+)EXC.
L(®) (+)SIG.

® (-)SIG.
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MODEL PAXS - STRAIN GAGE INPUT

This is a brief overview of the PAXS. For complete specifications and programming information, see the
PAX Analog Input Panel Meters Bulletin starting on page 301.

AR FlA F2¥ RST
pEE & red Ign
c\YL Jus LISTED
IND. CONT. EQ.
51EB
PAXS SPECIFICATIONS
SENSOR INPUTS:
ACCURACY* ACCURACY* MAX
INPUT RANGE o o IMPEDANCE | CONTINUOUS| RESOLUTION
(18 to 28 °C) (0 to 50 °C) OVERLOAD
0.02% of 0.07% of
+24 mVVDC reading +3 V. reading +4 pV 100 Mohm 30V (v
0.02% of 0.07% of
+240 mVDC reading +30 uV | reading +40 pV 100 Mohm 30V 10 uv

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over an 18
to 28 °C and 10 to 75% RH environment; and accuracy over a 0 to 50 °C and 0 to
85% RH (non-condensing environment). Accuracy over the 0 to 50 °C range
includes the temperature coefficient effect of the meter.

432

LOAD CELL, PRESSURE AND TORQUE BRIDGE INPUTS
DUAL RANGE INPUT: £24 mV OR 240 mV
SELECTABLE 5 VDC OR 10 VDC BRIDGE EXCITATION
PROGRAMMABLE AUTO-ZERO TRACKING

CONNECTION TYPE: 4-wire bridge (differential)
2-wire (single-ended)
COMMON MODE RANGE (w.r.t. input common): 0 to +5 VDC
Rejection: 80 dB (DC to 120 Hz)
BRIDGE EXCITATION :
Jumper Selectable: 5 VDC @ 65 mA max., £2%
10 VDC @ 125 mA max., 2%
Temperature coefficient (ratio metric): 20 ppm/°C max.

www.redlion.net
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MODEL PAX2S - 1/8 DIN STRAIN GAGE INPUT PANEL METER

¢(UL ) us uisten

3RSD
PROCESS CONTROL EQUIPMENT

LOAD CELL, PRESSURE AND TORQUE BRIDGE INPUTS
UNIVERSAL AC/DC POWER SUPPLY

SELECTABLE 5 VDC OR 10 VDC BRIDGE EXCITATION
PROGRAMMABLE AUTO-ZERO TRACKING

6 /9 DIGIT DUAL LINE/TRI-COLOR DISPLAY WITH 0.71" & 0.35"
DIGITS

PROGRAMMABLE UNITS DISPLAY
VARIABLE CONTRAST AND INTENSITY DISPLAY
UP TO 160 SAMPLES PER SECOND CONVERSION RATE

BUILT-IN USB PROGRAMMING PORT ENABLING UNIT
CONFIGURATION WITH CRIMSON PROGRAMMING SOFTWARE

NEMA 4X/IP65 SEALED FRONT BEZEL

DESCRIPTION

The PAX2S Strain Gage Panel Meter offers many features and performance
capabilities to suit a wide range of industrial applications. The PAX2S has a
strain gage input to handle various types of bridge configurations including load
cell, pressure and torque sensors. The optional plug-in output cards allow the
opportunity to configure the meter for present applications, while providing easy
upgrades for future needs.

Highlighting the PAX2S is a dual line, display with a large 0.71", tri-color 6
digit top display line and a 0.35", 9 digit green bottom display line. The meter
also offers programmable units display, providing capability to tag the display
with units of measure. Display color change capability provides machine
operators a visual display of changing conditions, even when the operator is not
close enough to read the actual display value. In addition, a universal power
supply provides the ultimate in flexibility for both AC and DC power.

The meter provides a MAX and MIN reading memory with programmable
capture time. The capture time is used to prevent detection of false max or min
readings which may occur during start-up or unusual process events. The signal
totalizer (integrator) can be used to compute a time-input product. This can be
used to provide a readout of totalized weight or calculate service intervals of
motors, pumps, etc.

The meter has up to four setpoint outputs, implemented on plug-in option
cards. The plug-in cards provide dual FORM-C relays, quad FORM-A, or either
quad sinking or quad sourcing open collector logic outputs. The setpoint alarms
can be configured to suit a variety of control and alarm requirements.

The PAX2 can be programmed to utilize Modbus protocol. With Modbus, the
user has access to all configuration parameters. Readout values and setpoint
alarm values can be controlled through the bus. Additionally, the meter has a
feature that allows a remote computer to directly control the outputs of the
meter. Communication and bus capabilities are also available as option cards.
These include RS232, RS485, DeviceNet, and Profibus-DP.

The PAX2 includes a built-in USB programming port. With a Windows®
based program, made available by Red Lion Controls, configuration data can be
downloaded to the PAX2 without the need of any additional option cards.

A linear DC output signal is available as an optional plug-in card. The card
provides either 20 mA or 10 V signals. The output can be scaled independent of
the input range and can track either the input, totalizer, max or min readings, or
any setpoint value.

After the meter has been initially configured, the parameter programming
may be locked out from further modification in its entirety, or allowing selected
values accessible for quick entry.

The meter has been specifically designed for harsh industrial environments.
With NEMA 4X/IP65 sealed bezel and extensive testing of noise effects with
regard to CE requirements, the meter provides a tough reliable application
solution.

SAFETY SUMMARY

All safety related regulations, local codes and instructions that appear in this
literature or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If
equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired. Do not use this unit to directly
command motors, valves, or other actuators not equipped with safeguards. To do
so can be potentially harmful to persons or equipment in the event of a fault to

the unit.

CAUTION: Risk of Danger. CAUTION: Risk of electric shock.
Read complete instructions prior to
installation and operation of the unit.

DIMENSIONS In inches (mm)

Note: Recommended minimum clearance (behind the panel) for
mounting clip installation is 2.1" (63.4) H x 5.5" (140) W.

PANEL CUT-OUT

7
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)
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ORDERING INFORMATION

Meter Part Numbers
MODEL NO. | DESCRIPTION PART NUMBER
PAX2S Strain Gage Input Panel Meter PAX2S000

Option Card and Accessories Part Numbers

TYPE MODEL NO. DESCRIPTION PART NUMBER
Dual Setpoint Relay Output Card PAXCDS10
PAXCDS Quad Setpoint Relay Output Card PAXCDS20
Quad Setpoint Sinking Open Collector Output Card PAXCDS30
Quad Setpoint Sourcing Open Collector Output Card PAXCDS40
Optional RS485 Serial Communications Card with Terminal Block PAXCDC10
Plug-In Extended RS485 Serial Communications Card with Dual RJ11 Connector PAXCDC1C
Cards PAXCDC ! RS232 Serial Communications Card with Terminal Block PAXCDC20
Extended RS232 Serial Communications Card with 9 Pin D Connector PAXCDC2C
DeviceNet Communications Card PAXCDC30
Profibus-DP Communications Card PAXCDC50
PAXCDL Analog Output Card PAXCDL10
Accessories SFCRD? Crimson PC Configuration Software for Windows 2000, XP and Windows 7 SFCRD200
CBLUSB USB Programming Cable Type A-Mini B CBLUSBO1

Notes:
I For Modbus communications use RS485 Communications Output Card and configure communication (F47F) parameter for Modbus.
2 Crimson software is available for free download from http://www.redlion.net/
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GENERAL METER SPECIFICATIONS

—

. DISPLAY: Positive image LCD
Top Line - 6 digit, 0.71" (18 mm), with tri-color backlight (red, green or
orange), display range: -199,999 to 999,999;
Bottom Line - 9 digit, 0.35" (8.9 mm), with green backlight, display range:
- 199,999,999 to 999,999,999
. POWER:
AC Power: 40 to 250 VAC, 50/60 Hz, 20 VA
DC Power: 21.6 to 250 VDC, 8 W
Isolation: 2300 Vrms for 1 min. to all inputs and outputs.
. ANNUNCIATORS: Backlight color: Red
1 - setpoint alarm 1 3 - setpoint alarm 3
2 - setpoint alarm 2 4 - setpoint alarm 4
Line 1 Units Label — programmable 3 digit units annunciator with tri-color
backlight (red, green or orange)
4. KEYPAD: 2 programmable function keys, 4 keys total
. A/D CONVERTER: 24 bit resolution
. UPDATE RATES:
A/D conversion rate: programmable 5 to 160 readings/sec.
Step response:

[\ S)

W

(e

Input Rate 5 | 10 | 20 | 40 | 80 | 160 Re%d'ngsf
ec
msec

Response Time * | 600 400 200 100 50 30 response
time *

* - max. to within 99% of final readout value (digital filter disabled)
Display update rate: 1 to 20 updates/sec.
Setpoint output on/off delay time: 0 to 3275 sec.
Analog output update rate: 0 to 10 sec
Max./Min. capture delay time: 0 to 3275 sec.
. DISPLAY MESSAGES:
“OLOL” - Appears when measurement exceeds + signal range.
“ULUL” - Appears when measurement exceeds - signal range
o ” - Appears when display values exceed + display range.
- ” - Appears when display values exceed - display range.
. INPUT:
Connection Type: 4-wire bridge (differential); 2-wire (single-ended)
Common Mode Range (with respect to input common): 0 to +5 VDC
Rejection: 80 dB (DC to 120 Hz)

~

o]

INPUT ACCURACY* | ACCURACY* | IMPEDANCE/ | MAX CONT. >

RANGE (18 to 28°C) (0 to 50°C) | COMPLIANCE | OVERLOAD | RESOLUTION
+24 | 0.02% of rdg | 0.07% of rdg | 100 Mohm 30V 1uv
mVDC +3pVv +4 Vv

+240 | 0.02% of rdg [ 0.07% of rdg | 100 Mohm 30V 10 pv
mVDC + 30 pv +40 pv

* After 20 minute warm-up. Accuracy is specified in two ways: Accuracy over
an 18 to 28°C and 10 to 75% RH environment; and accuracy over a 0 to 50°C
and 0 to 85% RH (non-condensing environment). Accuracy over the 0 to 50°C
range includes the temperature coefficient effect of the meter.

** Higher resolution can be achieved via input scaling
9. EXCITATION POWER: Jumper selectable

+5 VDC @ 65 mADC max., +/-2%

+10 VDC @ 125 mADC max., +/-2%

Temperature Coefficient (ratio metric): 20 ppm/°C max.
10. USER INPUTS: Three programmable user inputs

Max. Continuous Input: 30 VDC

Isolation To Sensor Input Common: Not isolated.

Response Time: 12 msec. max.

Logic State: User programmable (L5-ALE) for sink/source (LIH!) logic

INPUT STATE
(USrH:’::‘:) LO/SINK HI/SOURCE
20 KQ pull-up to +3.3 V. 20 KQ pull-down
Active Vin < 1.1VDC VN >2.2VDC
Inactive VN >2.2VDC Viy < 1.1VDC

11. TOTALIZER:
Time Base: second, minute, hour, or day
Batch: Can accumulate (gate) input display from a user input
Time Accuracy: 0.01% typical
Decimal Point: 0 to 0.0000
Scale Factor: 0.001 to 65.000
Low Signal Cut-out: -199,999 to 999,999
Total: 6 digits on Line 1; 9 digits on Line 2

12. CUSTOM LINEARIZATION:

Data Point Pairs: Selectable from 2 to 16
Display Range: -199,999 to 999,999
Decimal Point: 0 to 0.0000

13. MEMORY: Nonvolatile memory retains all programmable parameters and
display values.

14. ENVIRONMENTAL CONDITIONS:

Operating Temperature Range: 0 to 50 °C
Storage Temperature Range: -40 to 60 °C
Vibration to IEC 68-2-6: Operational 5-150 Hz, 2 g
Shock to IEC 68-2-27: Operational 25 g (10 g relay)
Operating and Storage Humidity: 0 to 85% max. RH non-condensing
Altitude: Up to 2000 meters
15. CERTIFICATIONS AND COMPLIANCES:
CE Approved
EN 61326-1 Immunity to Industrial Locations
Emission CISPR 11 Class A
IEC/EN 61010-1
RoHS Compliant
UL Listed: File #£179259
Type 4X Indoor Enclosure rating (Face only)
IP65 Enclosure rating (Face only)
IP20 Enclosure rating (Rear of unit)
Refer to EMC Installation Guidelines section of the bulletin for additional
information.

16. CONNECTIONS: High compression cage-clamp terminal block
Wire Strip Length: 0.3" (7.5 mm)

Wire Gauge Capacity: One 14 AWG (2.55 mm) solid, two 18 AWG (1.02
mm) or four 20 AWG (0.61 mm)

17. CONSTRUCTION: This unit is rated NEMA 4X/IP65 for indoor use only.
IP20 Touch safe. Installation Category II, Pollution Degree 2. One piece
bezel/ case. Flame resistant. Synthetic rubber keypad. Panel gasket and
mounting clip included.

18. WEIGHT: 8 oz. (226.8 g)
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OPTIONAL PLUG-IN OuTtpPuUT CARDS

WARNING: Disconnect all power to the unit before
installing plug-in cards.

Adding Option Cards

The PAX2S meters can be fitted with up to three optional plug-in cards. The
details for each plug-in card can be reviewed in the specification section below.
Only one card from each function type can be installed at a time. The function
types include Setpoint Alarms (PAXCDS), Communications (PAXCDC), and
Analog Output (PAXCDL). The plug-in cards can be installed initially or at a
later date.

COMMUNICATION CARDS (PAXCDC)

A variety of communication protocols are available for the PAX2S meter.
Only one PAXCDC card can be installed at a time. Note: For Modbus
communications use RS485 Communications Output Card and configure
communication (tPE) parameter for Modbus.

PAXCDCI10 - RS485 Serial (Terminal)
PAXCDCIC - RS485 Serial (Connector)
PAXCDC20 - RS232 Serial (Terminal)
PAXCDC2C - RS232 Serial (Connector)

PAXCDC30 - DeviceNet
PAXCDCS50 - Profibus-DP

SERIAL COMMUNICATIONS CARD

Type: RS485 or RS232

Communication Type: RLC Protocol (ASCII), Modbus RTU, and Modbus
ASCII

Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V. Not Isolated from all other commons.

Data: 7/8 bits

Baud: 1200 to 38,400

Parity: no, odd or even

Bus Address: Selectable 0 to 99 (RLC Protocol), or 1 to 247 (Modbus
Protocol), Max. 32 meters per line (RS485)

Transmit Delay: Selectable for 0 to 0.250 sec (+2 msec min)

DEVICENET™ CARD

Compatibility: Group 2 Server Only, not UCMM capable

Baud Rates: 125 Kbaud, 250 Kbaud, and 500 Kbaud

Bus Interface: Phillips 82C250 or equivalent with MIS wiring protection per
DeviceNet™ Volume I Section 10.2.2.

Node Isolation: Bus powered, isolated node

Host Isolation: 500 Vrms for 1 minute (50 V working) between DeviceNet™
and meter input common.

PROFIBUS-DP CARD

Fieldbus Type: Profibus-DP as per EN 50170, implemented with Siemens
SPC3 ASIC

Conformance: PNO Certified Profibus-DP Slave Device

Baud Rates: Automatic baud rate detection in the range 9.6 Kbaud to 12 Mbaud

Station Address: 0 to 125, set by rotary switches.

Connection: 9-pin Female D-Sub connector

Network Isolation: 500 Vrms for 1 minute (50 V working) between Profibus
network and sensor and user input commons. Not isolated from all other
commons.

PROGRAMMING SOFTWARE

Crimson® software is a Windows® based program that allows configuration
of the PAX® meter from a PC. Crimson offers standard drop-down menu
commands, that make it easy to program the meter. The meter’s program can
then be saved in a PC file for future use. Crimson can be downloaded at www.
redlion.net

SETPOINT CARDS (PAXCDS)

The PAX2S meter has 4 available setpoint alarm output plug-in cards. Only
one PAXCDS card can be installed at a time. (Logic state of the outputs can be
reversed in the programming.) These plug-in cards include:

PAXCDSI10 - Dual Relay, FORM-C, Normally open & closed
PAXCDS20 - Quad Relay, FORM-A, Normally open only
PAXCDS30 - Isolated quad sinking NPN open collector
PAXCDSA40 - Isolated quad sourcing PNP open collector

DUAL RELAY CARD

Type: Two FORM-C relays

Isolation To Sensor & User Input Commons: 2000 Vrms for 1 min.
Working Voltage: 240 Vrms

Contact Rating:
One Relay Energized: 5 amps @ 120/240 VAC or 28 VDC (resistive load).
Total current with both relays energized not to exceed 5 amps

Life Expectancy: 100 K cycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD RELAY CARD

Type: Four FORM-A relays

Isolation To Sensor & User Input Commons: 2300 Vrms for 1 min.
Working Voltage: 250 Vrms

Contact Rating:
One Relay Energized: 3 amps @ 240 VAC or 30 VDC (resistive load).
Total current with all four relays energized not to exceed 4 amps

Life Expectancy: 100K cycles min. at full load rating. External RC snubber
extends relay life for operation with inductive loads

QUAD SINKING OPEN COLLECTOR CARD
Type: Four isolated sinking NPN transistors.
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V.  Not Isolated from all other commons.
Rating: 100 mA max @ Vgar = 0.7 Vmax. Vyyax =30V

QUAD SOURCING OPEN COLLECTOR CARD
Type: Four isolated sourcing PNP transistors.
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V. Not Isolated from all other commons.
Rating: Internal supply: 18 VDC unregulated, 30 mA max. total
External supply: 30 VDC max., 100 mA max. each output

ALL FOUR SETPOINT CARDS
Response Time: See Update Rates step response specification on page 3; add
6 msec (typical) for relay card

LINEAR DC OUTPUT (PAXCDL)

Either a 0(4)-20 mA or 0-10 V retransmitted linear DC output is available
from the analog output plug-in card. The programmable output low and high
scaling can be based on various display values. Reverse slope output is possible
by reversing the scaling point positions.

PAXCDLI10 - Retransmitted Analog Output Card

ANALOG OUTPUT CARD
Types: 0 to 20 mA, 4 to 20 mA or 0 to 10 VDC
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.

Working Voltage: 50 V.  Not Isolated from all other commons.

Accuracy: 0.17% of FS (18 to 28 °C); 0.4% of FS (0 to 50 °C)
Resolution: 1/3500
Compliance: 10 VDC: 10 KQ load min., 20 mA: 500 Q load max.
Powered: Self-powered
Step Response: See Update Rates step response specification on page 3.
Update time: See ADC Conversion Rate and Update Time parameter
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1.0 INSTALLING THE METER

Installation

The PAX2S meets NEMA 4X/IP65 requirements when properly installed.
The unit is intended to be mounted into an enclosed panel. Prepare the panel
cutout to the dimensions shown. Remove the panel latch from the unit. Slide the
panel gasket over the rear of the unit to the back of the bezel. The unit should

be installed fully assembled. Insert the unit into the panel cutout.
While holding the unit in place, push the panel
latch over the rear of the unit so that the
tabs of the panel latch engage in the
PANEL slots on the case. The panel
latch should be engaged
in the farthest
forward  slot

PANEL
LATCH

LATCHING
TABS

possible. To achieve a proper seal, tighten the latch screws evenly until the unit
is snug in the panel (Torque to approximately 7 in-1bs [79N-cm]). Do not over-
tighten the screws.

Installation Environment

The unit should be installed in a location that does not exceed the operating
temperature and provides good air circulation. Placing the unit near devices that
generate excessive heat should be avoided.

The bezel should only be cleaned with a soft cloth and neutral soap product.
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the
aging process of the bezel.

Do not use tools of any kind (screwdrivers, pens, pencils, etc.) to operate the
keypad of the unit.

PANEL CUT-OUT

3623
(927 1773
(45 *35

2.0 SETTING THE JUMPERS

Bridge Excitation

This jumper is used to select bridge excitation voltage level. Use the 5 V
excitation with high output (3 mV/V) bridges, so that the higher sensitivity 24
mV range can be used. Using the 5 V excitation also reduces bridge power
consumption compared to the 10 V excitation. A maximum of four 350 ohm
load cells can be driven by the internal bridge excitation voltage.

JUMPER SELECTIONS

The /M indicates factory setting.

BRIDGE
EXCITATION INPUT RANGE

5V - 3 +24mV
10V E +240mV
a

¥ REARTERMINALS ¢

FRONT DISPLAY

Main Circuit Board

= USB
Connector

Finger JUMPER Finger
Tab LOCATION — Tab
\1 , /
Frxt\rnw/ﬂwmrm—w\ Ve 2V aVimPr/aVen) M

ICICICICICICICICICICIC]
REAR TERMINALS
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3.0 INSTALLING PLUG-IN CARDS

The plug-in cards are separately purchased optional cards that perform To Install:
specific functions. These cards plug into the main circuit board of the meter. The
plug-in cards have many unique functions when used with the PAX2S.

1. With the meter removed from the case, locate the plug-in card connector for
the card type to be installed. The types are keyed by position with different

CAUTION: The plug-in card and main circuit board contain static main circuit board connector locations. When installing the card, hold the
sensitive components. Before handling the cards, discharge static meter by the rear terminals and not by the front display board.
charges from your body by touching a grounded bare metal object. If installing the Quad sourcing Plug-in Card (PAXCDS40), set the jumper for
Ideally, handle the cards at a static controlled clean workstation. Also, internal or external supply operation before continuing.
only handle the cards by the edges. Dirt, oil or other contaminants Internal Supply
that may contact the cards can adversely affect circuit operation. j_ (18 V unregulated)
Alignment [TeT=] °
SIO(V\\ TOP VIEW T External Supply
(30 Vimax )

S

[ XXX X X0)
ot

et
R
A B R | i—
Board
‘ ‘ Analog Output
! ! Card 2. Install the plug-in card by aligning the card terminals with the slot bay in the
Connectors ! : ! rear cover. Be sure the connector is fully engaged and the tab on the plug-in
card rests in the alignment slot on the display board.
Serial \ Setpoint 3. Slide the meter base back into the case. Be sure the rear cover latches fully
Communications (| 1Eh (I L — Output into the case.
Card N ‘ ! ‘ ! / Card 4. Apply the plug-in card label to the bottom side of the meter in the designated
‘ ‘ ) area. Do Not Cover the vents on the top surface of the meter. The surface of
Finger ! [ | [ Finger the case must be clean for the label to adhere properly.
\

i TTITISLANINT &

RIS GISIISIGIC]

4.0 WIRING THE METER

WIRING OVERVIEW and portable two-way radios are used in close proximity or if the installation
Electrical connections are made via screw-clamp terminals located on the is near a commercial radio transmitter. Also, Signal or Control cables within

back of the meter. All conductors should conform to the meter’s voltage and an enclosure should be routed as far away as possible from contactors,

current ratings. All cabling should conform to appropriate standards of good control relays, transformers, and other noisy components.

installation, local codes and regulations. It is recommended that the power 4. Long cable runs are more susceptible to EMI pickup than short cable runs.

supplied to the meter (DC or AC) be protected by a fuse or circuit breaker. 5. In extremely high EMI environments, the use of external EMI suppression
When wiring the meter, compare the numbers embossed on the back of the devices such as Ferrite Suppression Cores for signal and control cables is

meter case against those shown in wiring drawings for proper wire position. effective. The following EMI suppression devices (or equivalent) are

Strip the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed (stranded recommended:

wires should be tinned with solder). Insert the lead under the correct screw- Fair-Rite part number 0443167251 (RLC part number FCOR0000)

clamp terminal and tighten until the wire is secure (Pull wire to verify tightness). Line Filters for input power cables:

Each terminal can accept up to one #14 AWG (2.55 mm) wire, two #18 AWG Schaffner # FN2010-1/07 (Red Lion Controls # LFIL0O000)

(1.02 mm), or four #20 AWG (0.61 mm). 6. To protect relay contacts that control inductive loads and to minimize radiated

and conducted noise (EMI), some type of contact protection network is
EMC INSTALLATION GUIDELINES normally installed across the load, the contacts or both. The most effective

location is across the load.

a. Using a snubber, which is a resistor-capacitor (RC) network or metal oxide
varistor (MOV) across an AC inductive load is very effective at reducing
EMI and increasing relay contact life.

b. If a DC inductive load (such as a DC relay coil) is controlled by a transistor
switch, care must be taken not to exceed the breakdown voltage of the
transistor when the load is switched. One of the most effective ways is to
place a diode across the inductive load. Most RLC products with solid
state outputs have internal zener diode protection. However external diode
protection at the load is always a good design practice to limit EMI.
Although the use of a snubber or varistor could be used.

RLC part numbers: Snubber: SNUB0000
Varistor: ILS11500 or ILS23000
7. Care should be taken when connecting input and output devices to the
instrument. When a separate input and output common is provided, they
should not be mixed. Therefore a sensor common should NOT be connected
to an output common. This would cause EMI on the sensitive input common,
which could affect the instrument’s operation.

Although Red Lion Controls Products are designed with a high degree of
immunity to Electromagnetic Interference (EMI), proper installation and wiring
methods must be followed to ensure compatibility in each application. The type
of the electrical noise, source or coupling method into a unit may be different
for various installations. Cable length, routing, and shield termination are very
important and can mean the difference between a successful or troublesome
installation. Listed are some EMI guidelines for a successful installation in an
industrial environment.

1. A unit should be mounted in a metal enclosure, which is properly connected
to protective earth.

2. Use shielded cables for all Signal and Control inputs. The shield connection
should be made as short as possible. The connection point for the shield
depends somewhat upon the application. Listed below are the recommended
methods of connecting the shield, in order of their effectiveness.

a. Connect the shield to earth ground (protective earth) at one end where the

unit is mounted.

b. Connect the shield to earth ground at both ends of the cable, usually when

the noise source frequency is over 1 MHz.

3. Never run Signal or Control cables in the same conduit or raceway with AC VisitRLC’s website athttp://www.redlion.net/Support/InstallationConsiderations.
power lines, conductors, feeding motors, solenoids, SCR controls, and html for more information on EMI guidelines, Safety and CE issues as they
heaters, etc. The cables should be run through metal conduit that is properly relate to Red Lion Controls products.

grounded. This is especially useful in applications where cable runs are long
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4.1 POWER WIRING

AC Power DC Power

AC/DC AC/DC or AC/DC
R
AC/IDC -L—{2] Acipc AC/DC

The power supplied to the meter shall employ a 15 Amp UL approved circuit breaker for AC input and a 1 Amp, 250 V UL approved fuse for DC input. It shall be
easily accessible and marked as a disconnecting device to the installed unit. This device is not directly intended for connection to the mains without a reliable means
to reduce transient over-voltages to 1500 V.

4.2 INPUT SIGNAL WIRING

Before connecting signal wires, the Input Range Jumper and Bridge Excitation Jumper should be verified for proper position.

+SIG.

2-Wire Single 4-Wire Bridge Input 6-Wire Bridge Input
Ended Input \ |
I : = 2
= 1 v (©) (@] 1 O 0] = O
O 1 — (@) » 1 n = @)
7 % (23 ! ? ®? o W ! e % o o
oo S B s
! :
Lo |

4.3 USER INPUT WIRING

If not using User Inputs, then skip this section. User Input terminal does not need to be wired in order to remain in inactive state.

Sinking Logic (U5-ACE LT) Sourcing Logic (U5-ACE HI)

USER INPUTS USER INPUTS

When the U5-AlE parameter is
programmed to H , the user inputs of

When the U5-ACE parameter is
programmed to LI, the user inputs

of the meter are internally pulled up é § | the meter are internally pulled down § é
to +3.3 V with 20 KQ resistance. o o | to 0 V with 20 KQ resistance. The o) @)
The input is active when it is pulled ) — o~ [32) (U2 input is active when a voltage greater o )
low (<L.1V). & & o o @ ' than22VDCis applied. & x
) wn ) nn o v ) )
-] -] -] -] D -] -]
@ :
le % |
! V SUPPLY (30V max.)
4.4 SETPOINT (ALARMS) WIRING
4.5 SERIAL COMMUNICATION WIRING See appropriate plug-in card bulletin for wiring details
4.6 ANALOG OUTPUT WIRING ppropriate pHg 9 '
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5.0 FRONT PANEL KEYs AND DisPLAY OVERVIEW

Display Line T —

Display Line 2 —

KEY DISPLAY MODE OPERATION

Programmable Units Display

- HHHHAR" o

SEEEEEEETTRY

D Index Line 2 through enabled Line 2 display values

P Enter full programming mode or access the parameter and
hidden display loops; Press and hold to skip parameters and

go directly to Code or Programming Menu

[\ User programmable Function key 1; hold for 3 seconds for

user programmable second function 1*

\Z User programmable Function key 2; hold for 3 seconds for

user programmable second function 2*

*Factory setting for F1/F2 and second function F1/F2 is no mode

DISPLAY LINE 1

Line 1 is the large, 6-digit top line display. Values such as, Input, Gross, Tare,
Max(HI), Min(LO), Total and setpoints, can be shown on Line 1. The 3-digit
Units mnemonic characters can be used to indicate which Line 1 display value
is shown. Standard or custom mnemonics are available for the Line 1 values.
See Line 1 parameters in the Display Parameters programming section for

configuration details.

LINE 2 DISPLAY LOOPS

The PAX2S offers three display loops to allow users quick access to needed

Code 0
PLOC Enabled

(_
A AT

Q]

DISPLAY
VALUE
dEnk
CHANGE

PARAMETER

DISPLAY
LOOP

®

nd

information.
L MAIN DISPLAY LOOP
___| Code 1-250 Code 0
PLOC N/A PLOC Disabled
DISPLAY ® Held
VALUE
fran DISPLAY
® CHANGE V/:é-LkJE
Held n
© ® l CHANGE
PARAMETER ® l
DISPLAY
LOOP PARAMETER
DISPLAY
® ) LOOP
LIME H ©®
LU Wrong
— =250 | code
@ l entered
HIDDEN
(®) | |parAMETER
Held DISPLAY
LOOP
@ | Y Y
> Pro
ng
Full Programming Mode
440

I
Setpoint Annunciators

PROGRAMMING MODE OPERATION

Return to the previous menu level (momentary press)
Quick exit to Display Mode (press and hold)

Access the programming parameter menu, store selected parameter
and index to next parameter

Increment selected parameter value; Hold //\ and momentarily press
2 key to increment next decade or D key to increment by 1000’s

Decrement selected parameter value; Hold ¥9 and momentarily press
[F\ key to decrement next decade or D key to decrement by 1000’s

DISPLAY LINE 2

Line 2 is the smaller, 9-digit bottom line display. Values such as Input, Gross,
Tare, Max(HI), Min(LO), Total, setpoints, and parameter List A/B status can all
be shown on the Line 2 display. The display loops described below are used to
view, reset and modify the selected display values, based on the Line 2 Value
Access setting programmed for each available value. See Line 2 parameters in
the Display Parameters programming section for configuration details.

Main Display Loop

In the Main display loop, the D key is pressed to sequence through the
selected Line 2 values. A left justified 2, 3 or 4-character mnemonic indicates
which Line 2 value is currently shown. When in the Main display loop, the
Function keys /Fi\ and ¥2/ perform the user functions programmed in the User
Input parameter section.

Parameter and Hidden Parameter Display Loops

Display loops provide quick access to selected parameters that can be viewed
and modified on Line 2 without having to enter Full Programming mode. These
values include Parameter List A/B selection, setpoints, and display (color,
intensity and contrast) settings. To utilize the Parameter or Hidden Parameter
display loops, a security code (1-250) must be programmed. (See Programming
Security Code in the Display Parameters programming section for details.)

The Parameter display loop is accessed by pressing the P key. The selected
Parameter display loop values can be viewed and/or changed per the Line 2
Value Access setting programmed for each available value. The Hidden
Parameter display loop follows the Parameter display loop, and can only be
accessed when the correct security code is entered at the Code prompt.
Combining the two parameter loops provides an area for parameters that require
general access and/or protected or secure access depending on the application
needs.

While in the Parameter and Hidden Parameter loops, pressing the D key will
return the meter to the Main display loop. To directly access the Code prompt,
press and hold the P key. This can be done from the Main display loop or at any
point during the Parameter display loop. Also, to directly access Full
Programming mode while in the Hidden Parameter loop, press and hold the P
key to bypass any remaining Hidden Parameter loop values.
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6.0 PROGRAMMING THE PAX2S

It is recommended that program settings be recorded as programming is
performed. A blank Parameter Value Chart is provided at the end of this bulletin.

PROGRAMMING MODE ENTRY

The Programming Mode is entered by pressing the P key. Full
Programming Mode will be accessible unless the meter is programmed to
use the Parameter loop or Hidden Parameter display loop on the Line 2
display. In this case, programming access will be limited by a security
code and/or a hardware program lock. (Refer to the previous section for
details on Line 2 display loops and limited programming access.) Full
Programming Mode permits all parameters to be viewed and modified. In
this mode, the front panel keys change to Programming Mode Operations
and certain user input functions are disabled.

MODULE ENTRY

The Programming Menu is organized into five modules. These
modules group together parameters that are related in function. The [\
and@keys are used to select the desired module. The displayed module
is entered by pressing the P key.

MODULE MENU

Upon entering a module, a parameter selection sub-menu is provided
to choose the specific parameter type for programming. For example, this
includes analog and user input under the Input Parameter menu. Use the
@and@keys to select the desired parameter type, and press the P key
to enter the parameter menu.

PARAMETER MENU

Upon entering the Parameter Menu, the P key is pressed to advance to
a specific parameter to be changed. After completing the parameter
menu, or upon pressing the D key, the display returns to the initial entry
point for the parameter menu. For each additional press of the D key, the
display returns to the previous level within the module until exiting the
module entirely.

SELECTION/VALUE ENTRY

For each parameter, the top line display shows the parameter while the
bottom line shows the selections/value for that parameter. The @and@
keys are used to move through the selections/values for the parameter.
Pressing the P key, stores and activates the displayed selection/value.
This also advances the meter to the next parameter.

Numerical Value Entry

If the parameter is programmed for enter (Enkr ), the /F\ and ¥2/ keys
are used to change the parameter values in any of the display loops.

The /F\and ¥%/ keys will increment or decrement the parameter value.
When the /F\ or @ykey is pressed and held, the value automatically
scrolls. The longer the key is held the faster the value scrolls.

For large value changes, press and hold the [FA\ or 2/ key. While
holding that key, momentarily press the opposite arrow key (2 or F1\)
to shift decades (10’s 100’s, etc), or momentarily press the D key and the
value scrolls by 1000’s as the arrow key is held. Releasing the arrow key
removes the decade or 1000’s scroll feature. The arrow keys can then be
used to make small value changes as described above.

PROGRAMMING MODE EXIT

To exit the Programming Mode, press and hold the D key (from
anywhere in the Programming Mode) or press the P key with Pro 1}
displayed. This will commit any stored parameter changes to memory
and return the meter to the Display Mode. If a parameter was just
changed, the P key must be pressed to store the change before pressing
the D key. (If power loss occurs before returning to the Display Mode,
verify recent parameter changes.)

PROGRAMMING TIPS

It is recommended to start with the Input Parameters and proceed
through each module in sequence. If lost or confused while programming,
press and hold the D key to exit programming mode and start over. It is
recommended that program settings be recorded as programming is
performed. When programming is complete lock out programming with
a user input or lock-out code.

Factory Settings may be completely restored in the Factory Service
Operations module. This is useful when encountering programming
problems.

In Programming Menu:
* - Top line is green to indicate top level programming modules

** - Top line is orange to indicate module menu or sub-menu selection
*** - Top line is red to indicate a changeable parameter.

1-717-767-6511
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Analog Input Setup

Parameters

User Input/Function Key

Parameters

Setpoint Output
Parameters

Analog Output
Parameters

(If PAXCDL option card installed).

Display Line 1
Parameters

Display Line 2
Parameters

Secondary Function

Parameters

Totalizer Display

Parameters

USB Configuration

Serial Communications

Parameters

Factory Service
Operations
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INPUT PARAMETERS (} /1PLLE)

INPUT SELECT
) I
) ) LlL ANALOE USEr
Al

Select the Input to be programmed.

ANALOG INPUT PARAMETERS (RNALTE)

This section details the programming for the analog input.

@) Input Range  Input Update Decimal Rounding
Rate Resolution Increment
INPUT RANGE
-iJl‘l el 0024y 02w
F o IEE
004y

Select the desired input range.

INPUT UPDATE RATE (/SEC)

|| I T g i 2
Foon : 4g Bo (50

Select the ADC conversion rate (conversions per second). The selection does
not affect the display update rate, however it does affect setpoint and analog
output response time. The default factory setting of 5 is recommended for most
applications. Selecting a fast update rate may cause the display to appear very
unstable.

A

DECIMAL RESOLUTION (Display Units)

(CT L 0 080 0oooo
dELF 'H'H'En o0 oooo
[

Select desired display resolution.

ROUNDING INCREMENT

_ | p 4
roung 0 20 50 100

Rounding selections other than one, cause the Input Display to ‘round’ to the
nearest rounding increment selected (ie. rounding of ‘5’ causes 122 to round to
120 and 123 to round to 125). Rounding starts at the least significant digit of the
Input Display. Remaining parameter entries (scaling point values, setpoint
values, etc.) are not automatically adjusted to this display rounding selection.

DISPLAY TARE (Offset) Value
- 19999 0 99595

=
=1

EArE

nnn
ULy

The Display Tare(offset) Value is the difference between the Gross (absolute)
Display value and the Relative (net) Display value for the same input level. The
meter will automatically update this value after each Zero Display. The Display
Tare Value can be directly keyed-in to intentionally add or remove display
offset. See Relative/Gross Display and Zero Display explanations in the Input
Parameters - User Input Module.

Display Digital

o
Filter Band Scaling Scaling Input n
Tare Value Filtering Points Style Value Value

Display n

DIGITAL FILTERING

(] ’_E _ 1P
NN NN
o
The input filter setting is a time constant expressed in hundredths of a second.
The filter settles to 99% of the final display value within approximately 3 time

constants. This is an Adaptive Digital Filter which is designed to steady the
Input Display reading. A value of ‘0’ disables filtering.

000 to 2500 seconds

FILTER BAND

HAP 0 to 500 display units

n

u,
The digital filter will adapt to variations in the input signal. When the
variation exceeds the input filter band value, the digital filter disengages. When
the variation becomes less than the band value, the filter engages again. This
allows for a stable readout, but permits the display to settle rapidly after a large
process change. The value of the band is in display units. A band setting of ‘0’
keeps the digital filter permanently engaged.

SCALING POINTS
cto (b

‘tl

PO

™

Linear - Scaling Points (2)

For linear processes, only 2 scaling points are necessary. It is recommended
that the 2 scaling points be at opposite ends of the input signal being applied.
The points do not have to be the signal limits. Display scaling will be linear
between and continue past the entered points up to the limits of the Input Signal
Jumper position. Each scaling point has a coordinate-pair of Input Value (¢ Pk
n) and an associated desired Display Value (df 5PLY n).

Nonlinear - Scaling Points (Greater than 2)

For non-linear processes, up to 16 scaling points may be used to provide a
piece-wise linear approximation. (The greater the number of scaling points used,
the greater the conformity accuracy.) The Input Display will be linear between
scaling points that are sequential in program order. Each scaling point has a
coordinate-pair of Input Value (¢ PLE n) and an associated desired Display Value
(' 5PLY ). Data from tables or equations, or empirical data can be used to derive
the required number of segments and data values for the coordinate pairs.
Several linearization equations are available within Crimson software.
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SCALING STYLE

KEY
APPLY

key-in data
apply signal

If Input Values and corresponding Display Values are known, the Key-in
(MEY) scaling style can be used. This allows scaling without the presence of the
input signal. If Input Values have to be derived from the actual input signal
source or simulator, the Apply (APPLY) scaling style must be used.

INPUT VALUE FOR SCALING POINT 1

). _.
VPR 199999 1,999999
000

For Key-in (FEY), enter the known first Input Value by using the /FA\ or ¥2/
arrow keys. (The Input Range selection sets up the decimal location for the Input
Value). For Apply (APPLY), the existing programmed value will appear. If this
is acceptable, press the P key to save and continue to the next parameter. To
update this value, apply the input signal that corresponds to Scaling Point 1,

INPUT VALUE FOR SCALING POINT 2
- 199999 10 9999594

For Key-in (FEY), enter the known second Input Value by using the F\ or ¥2/
arrow keys. For Apply (APPLY), the existing programmed value will appear. If
this is acceptable, press the P key to save and continue to the next parameter. To
update this value, apply the input signal that corresponds to Scaling Point 2,
press@key and the actual signal value will be displayed. Then press the P key
to accept this value and continue to the next parameter. (Follow the same
procedure if using more than 2 scaling points.)

DISPLAY VALUE FOR SCALING POINT 2
o BFL Y - 199999 , 999999

(mann
(A

Enter the second coordinating Display Value by using the [EA\ or ¥2/ arrow
keys. This is the same for FEY and APPLY scaling styles. (Follow the same
procedure if using more than 2 scaling points.)

press@key and the actual signal value will be displayed. Then press the P key
to accept this value and continue to the next parameter.

DISPLAY VALUE FOR SCALING POINT 1

d 5Py - 199999 1, 399939
000

Enter the first coordinating Display Value by using the arrow keys. This is the
same for FEY and APPLY scaling styles. The decimal point corresponds to the
dELPTE selection.

USER INPUT / FUNCTION KEY PARAMETERS (t/5Er)

This section details the programming for the rear terminal User Inputs and front panel Function Keys. Three user inputs are individually programmable to perform
specific meter control functions. While in the Display Mode, the function is executed when the user input transitions to the active state. (Refer to the user input
specifications for response times.) Certain User input functions are disabled in Programming Mode. Two front panel function keys, /F\ and ¥2/, are also individually
programmable to perform specific meter control functions. While in the Display Mode, the primary function is executed when the key is pressed. Holding the [FA\ or
2/ function key for three seconds executes a secondary function. It is possible to program a secondary function without a primary function. The front panel key
functions are disabled while in Programming Mode.

In most cases, if more than one user input and/or function key is programmed for the same function, the maintained (level trigger) actions will be performed while
at least one of those user inputs or function keys are activated. The momentary (edge trigger) actions are performed every time any of those user inputs or function
keys transition to the active state.

The List user function has a value assignment sublist, which appears when the P key is pressed and L} 5t is selected. The function will only be performed for the
assignment values selected as YE5. If a user input or function key is configured for a function with a sublist, then that sublist will need to be scrolled through each
time to access the remaining user inputs or function keys following the sublist.

Note: In the following explanations, not all selections are available for both user inputs and front panel function keys. Displays are shown with each selection. Those
selections showing both displays are available for both. If a display is not shown, it is not available for that selection. In the parameter explanations, L5Er -n represents
all user inputs. Fn represents both function keys and second function keys.

Fro
na
@@ 1
Y
Pro [TPOE |5 ACE | {SE - oS -2 5 - T T 7 e F T2
) PY USEr La n n na na n ! na

User Inputs Function Keys

USER INPUT ACTIVE STATE NO FUNCTION
[Ny | G i H ML _ _ _FiC i
U5-ACE LaLr -n Fr y
Ly

No function is performed if activated. This is the factory setting for all user

. . , L
Select the desired active state for the User Inputs. Select L § for sink input, inputs and function keys.

active low. Select H! for source input, active high.
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PROGRAMMING MODE LOCK-OUT

Programming Mode is locked-out, as long as activated
pLnr (maintained action). A security code can be configured to
allow programming access during lock-out.

ZERO (TARE) DISPLAY

WSEr-n™ Fno ™
rEL rEL

The Zero (Tare) Display provides a way to zero the Input Display value at
various input levels, causing future relative input display readings to be offset.
This function is useful in weighing applications where the container or material
on the scale should not be included in the next measurement value. When
activated (momentary action), r ESEE flashes and the Display is set to zero. At
the same time, the Display value (that was on the display before the Zero
Display) is subtracted from the Display Tare Value and is automatically stored
as the new Display Tare Value. If another Zero (tare) Display is performed, the
display again changes to zero and the Display Tare Value shifts accordingly.

RESET TARE VALUE

Y- - o F '- Enr
USEr-n Fr
r-kArE r-tArE

The Reset Tare provides a way to zero the Display Tare (offset) value,
eliminating the Tare (offset) from the relative display. When activated
(momentary action), r ESEE flashes and the Display Tare value is set to zero.
Following a Reset Tare, the Input display (relative) value will match the Gross
(absolute).

RELATIVE/GROSS (ABSOLUTE) VALUE

VICC _ _ _Fir g AL
Sll I X
d-rEL d-rEL

This function will switch the Input Display between Relative and Gross
(Absolute) value. The Relative is a net value that includes the Display Tare
(Offset)Value. The Input Display will show the Relative unless switched by this
function. The Gross is an absolute value (based on Input (Analog) Module d5F
and ! NP entries) without the Display Tare (Offset) Value. The Gross value is
selected as long as the user input is activated (maintained action) or at the
transition of the function key (momentary action). When the user input is
released, or the function key is pressed again, the input display switches back to
Relative value. br 155 (gross) or rEL (relative) is momentarily displayed at
transition to indicate which value is being displayed.

HOLD DISPLAY

WO _ _ _FiE e ety .
LC) =1 The active display is held but all other meter functions
Tj “HLd continue as long as activated (maintained action).

HOLD ALL FUNCTIONS

The meter disables processing the input, holds all
-HLd display contents, and locks the state of all outputs as long
as activated (maintained action). The serial port continues
data transfer.

SYNCHRONIZE METER READING

SE ;= F”[ The meter suspends all functions as long as activated
cynr (maintained action). When the user input is released, the

meter synchronizes the restart of the A/D converter input

sampling with other processes or timing events.

STORE BATCH READING IN TOTALIZER

VT _ o _Fif g Fir
LIELI X N
bAL LAE

The Input Display value is added (batched) to the Totalizer when activated
(momentary action) and the display flashes bAELh. The Totalizer retains a
running sum of each batch operation until the Totalizer is reset. When this
function is selected, the normal operation of the Totalizer is overridden and only
batched Input Display values accumulate in the Totalizer.

SELECT TOTALIZER DISPLAY

MO _ _ _Fi : . .
LaC)r = The Totalizer appears on Line 2 as long as activated

-kok (maintained action). When the user input is released, the
previously selected display is returned. The D or P keys
override and disable the active user input. The Totalizer continues to function
including associated outputs independent of the selected display.

RESET TOTALIZER
VT _ o _Fif AL
HSEr-n Fri
-tok ! r-tot

When activated (momentary action), r E5EE flashes and the Totalizer resets
to zero. The Totalizer then continues to operate as it is configured. This selection
functions independent of the selected display.

N

RESET AND ENABLE TOTALIZER

When activated (momentary action), rESEE flashes
and the Totalizer resets to zero. The Totalizer continues to
operate while active (maintained action). When the user
input is released, the Totalizer stops and holds its value. This selection functions
independent of the selected display.

ENABLE TOTALIZER

VDL _ o _Fif
LIELI 1
F-tak

The Totalizer continues to operate while active
(maintained action). When the user input is released, the
Totalizer stops and holds its value. This selection functions
independent of the selected display.

SELECT MAXIMUM DISPLAY

| i . : .
LICr = The Maximum display appears on Line 2 as long as

d-H! activated (maintained). When the user input is released,
the previously selected display is returned. The D or P
keys override and disable the active user input. The Maximum continues to
function independent of the selected display.

RESET MAXIMUM DISPLAY

"..':-- o AL
JL' l'l FH
r-Hl r-H

When activated (momentary action), r E5EE flashes and the Maximum resets
to the present Input Display value. The Maximum function then continues from
that value. This selection functions independent of the selected display.

SELECT MINIMUM DISPLAY

L :,E ,’ | The Minimum display appears on Line 2 as long as
d-1 activated (maintained). When the user input is released,
the previously selected display is returned. The D or P
keys override and disable the active user input. The Minimum continues to
function independent of the selected display.

—

Fit

444 www.redlion.net

Courtesy of Steven Engineering, Inc. -

(800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



RESET MINIMUM DISPLAY

SELECT PARAMETER LIST

VT _ _ _Fif g Fir
LIE ron NI
r-L r-Ld

VT _ o _Fif g Fir
LIELI X N
L) Gk L) Gk

When activated (momentary action), r E5EE flashes and the Minimum resets
to the present Input Display value. The Minimum function then continues from
that value. This selection functions independent of the selected display.

RESET MAXIMUM AND MINIMUM DISPLAY
VT _ _ _Fir C_ FrE
Lll.'ﬂ_l 1 K]

-

L r-HL

When activated (momentary action), rESEE flashes and the Maximum and
Minimum readings are set to the present Input Display value. The Maximum and
Minimum function then continues from that value. This selection functions
independent of the selected display.

SELECT LINE 1 DISPLAY

WD _ o _FiC _ AL
I Fil
EL L SEL L

When activated (momentary action), the display advances to the next Line 1
display that has been made available (in the Display Module, Line 1/Select sub-
menu).

SELECT LINE 2 DISPLAY

[N Far FAr
!JZIEI’ n Fl’l
SEL L2

SEL L/
When activated (momentary action), the display advances to the next Line 2

display that has been made available (in the Display Module, Line 2/Access
sub-menu).

ADJUST DISPLAY INTENSITY
_ o AT g AL
SEI 1 Il
d-LEY

When activated (momentary action), the display intensity changes to the next
intensity level.

g
o

CHANGE DISPLAY COLOR

) 15 L ___Fi
s T , o .
Iolor When activated (momentary action), Line 1 will change

color green to red, red to orange, orange to green.

Two lists of values are available to allow the user to either switch between
two sets of setpoints, or setpoints and scaling parameters and/or Line 1 & 2
mnemonics (if enabled).

The two lists are named L} 5k -A and L} 5t -b. If a user input is used to select
the list then L} 5t - A is selected when the user input is not active and L} 5t -b
is selected when the user input is active (maintained action). If a front panel key
is used to select the list then the list will toggle for each key press (momentary
action). The display will indicate which list is active when the list is changed, at
power-up, and when entering the Parameter loop (if enabled) or Programming
menus.

To program the values for L} 5t-A and L} 5k-b, first complete the
programming of all the parameters. Exit programming and switch to the other
list. Re-enter programming and enter the desired values for various parameters
included in the list.

Two sub-menus are used to select whether scaling parameters and the custom
units mnemonics are included in the list function. When the 5cL! 5k sub-menu
is selected as YE5, the following parameters are also included in the A/B
parameter lists:

Scaling Points 1-16

Input Decimal Point

Input Filter Band

Input Rounding Factor

Totalizer Scale Factor

Totalizer Decimal point

When the list is changed, the Offset (tare) value and internal Auto-zero buffer
value (if Number of scaling points = 2) are also converted to the new units.

When the 71} £S5 sub-menu is selected as 4E 5, the Custom Units mnemonics
are included in A/B parameter list.Using the L} 5t function and enabling
Scb) S5 & UM ES provides the ability to use the PAX2 meter to read-out and
display in 2 different engineering units (i.e., pounds and kilograms).

SUB-MENU  DESCRIPTION FACTORY
Sel) Sk Include Scaling Parameters n
U ES Include Units mnemonics na
SETPOINT SELECTIONS
MO _ _ _F I Fi
| -
ron ron
roil- Reset Setpoint 1 (Alarm 1)
r-c - Reset Setpoint 2 (Alarm 2)
r-3- Reset Setpoint 3 (Alarm 3)
r-y- Reset Setpoint 4 (Alarm 4)
r-34 - Reset Setpoint 3 & 4 (Alarm 3 & 4)
r-234 - Reset Setpoint 2, 3 & 4 (Alarm 2, 3 & 4)
r-ALL - Reset All Setpoints (Alarms 1-4)
PRINT REQUEST
MO _ _ _Fi T _ Fi
L) T X
Pront Fronk

The meter issues a block print through the serial port when activated, and the
serial type is set to rLL. The data transmitted during a print request and the serial
type is programmed in Port (Serial) module. If the user input is still active after
the transmission is complete (about 100 msec), an additional transmission
occurs. As long as the user input is held active, continuous transmissions occur.
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OuTtpuT PARAMETERS (LLUEFLULE)

OUTPUT SELECT
u o

o SEEPNE ANALOB
SEtFﬂt

Select the Setpoint or Analog output to be programmed. The Analog output selection
only appears if an analog output plug-in card is installed in the meter.

SETPOINT OUTPUT PARAMETERS (5ELF/IE)

This section details the programming for the setpoints. To have output capabilities, a setpoint Plug-in card needs to be installed into the PAX2S (see Ordering
Information). Depending on the card installed, there will be two or four setpoint outputs available. If no output card is installed, programming for the setpoints is still
available. An Exchange Parameter Lists feature for setpoint values is explained in User Input programming.

The Setpoint Assignment and Setpoint Output Action determine certain setpoint feature availability. The Setpoint Parameter Availability chart illustrates this.

ng
a4}
Y ® n = Setpoint Number (1-4)
[Pro [EPEE | —{5FLECE™| {755 BT ACET (7T {GEEPTE | {n=dEl| TaGEEr -7 L E-FF ]
@ Setpoint Setpoint Setpoint Setpoint Band/ Hysteresis On Time Off Time
Select Assignment Action Value Deviation Value Delay Delay
Value

M rESﬂE{: g Sf:m:qHHJHS"HHnn 5"|_|[n lor

nar N0 _CHE

Output Reset Setpoint Setpoint Line 1
Logic Action Standby Annunciator  Change Color
Operation Setpoint Action dependent
SETPOINT SELECT dE-Hl = deviation high, with unbalanced hysteresis
SEL F[,’. SPE c £g 3 cy dE-L0 = deviation low, with unbalanced hysteresis
0y - bAN = Qutside band, with unbalanced hysteresis
bfidl 7 = Inside band, with unbalanced hysteresis

Select the Setpoint output to be programmed. The “5n” in the following
parameters will reflect the chosen setpoint number. After the chosen setpoint is
completely programmed, the display returns to the Setpoint Select menu. Repeat EokH = Upper 6 digits of 9 digit Totalizer, with unbalanced hysteresis
steps for each setpoint to be programmed.

The number of outputs available is setpoint output card dependent (2 or 4). If

toklo = Lower 6 digits of 9 digit Totalizer, with unbalanced hysteresis

no output card is installed, programming is still available for all 4 setpoints. This SETPOINT VALUE
allows the Line 1 color change feature to provide a visual indication when a - L5
setpoint value has been reached, even if no setpoint output is being used. E": k F‘ VC n - 199999 0 995994
mn
SETPOINT ASSIGNMENT e
Enter desired setpoint alarm value. Setpoint values can also be entered in the
L) LIt
HS Wi n none fEL ErOgg FOERAL Display Mode during Program Lockout when the setpoint is programmed as
none Enkr in the Display (Line 2) Access parameters. The decimal point position is
determined by the Setpoint Assignment value.
Selects the meter value to be used to trigger the Setpoint Alarm. The rEL
setting will cause the setpoint to trigger off of the relative (net) input value. The BAND/DEVIATION VALUE
relative input value is the absolute input value plus the Display Tare (Offset)
Value. The br 55 setting will cause the setpoint to trigger off of the gross h'- - 'E' fon - 199999 t0 9999499

(absolute) input value. The gross input value is based on the Input (Analog)
module d5F and ! TP entries.

This parameter is only available in band and deviation setpoint actions. Enter
desired setpoint band or deviation value. When the Setpoint Action is
programmed for Band, this value can only be a positive value.

SETPOINT ACTION

leb' E,l"is no Ab-Hi  Ab-LO  RU-HI
- nn Ru-L0 dE-HI dE-L 0 AN HYSTERESIS VALUE
hlidln kobtlo EotH . hH L o 0 E5000
Enter the action for the selected setpoint (alarm output). See Setpoint Alarm 00T ttobautw
Figures for a visual detail of each action. The Setpoint Actions that pertains to
the total is only active when the Setpoint Assignment is set to EJEAL . Enter desired hysteresis value. See Setpoint Alarm Figures for visual
n _ ) ) explanation of how setpoint alarm actions (balanced and unbalanced) are
i = No Setpoint Action affected by the hysteresis. When the setpoint is a control output, usually balanced
Ab-H) = Absolute high, with balanced hysteresis hysteresis is used. For alarm applications, usually unbalanced hysteresis is used.
Ab-L0 = Absolute low, with balanced hysteresis For unbalanced hysteresis modes, the hysteresis functions on the low side for
o _ ) ) ) high acting setpoints and functions on the high side for low acting setpoints.
Ali-Hi = Absolute high, with unbalanced hysteresis Note: Hysteresis eliminates output chatter at the switch point, while time delay
Alf-10 = Absolute low, with unbalanced hysteresis can be used to prevent false triggering during process transient events.
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Setpoint Alarm Figures

With reverse output logic rEu, the below alarm states are opposite.

SP + %Hys /_\ SP+Hys (—
SP i ‘ Hys
SP - VaHys S P — sp
\ [
| |
ALARM OFF ON OFF ALARM _ OFF
STATE STATE
TTRIGGER POINTJ

Absolute High Acting (Balanced Hys) = flb - H}

7777‘ - SP
| Hys
| |
\
|

TTRIGGER POINTST
Absolute Low Acting (Unbalanced Hys) = Ali- LT

SP + (-Dev) U J
Hys
I - ‘iii

ALARM
ON OFF STATE  ON OFF ON

TRIGGER POINTS
Deviation High Acting (Dev < 0) = dE - H}

/\ SP +Bnd AN *
SP + Dev Hys
; A S
SP+%Hys - X — — — — — — — | T ‘7777 77* Hys /T
sp T ‘ \ sp | |
‘ \ \ \
sp
SP - YHys S ‘ ‘ ST )
SP - Bnd ys
1 OFF | | OFF ! ‘ N1
S STATE N OFF [on | OFF [ on | OFF
ALARM OFF ON OFF STATE ALARM ON ON
STATE STATE
TTRIGGER POINTST TRIGGER POINTS TRIGGER POINTS
Absolute Low Acting (Balanced Hys) = Ab-L [ Deviation High Acting (Dev > 0) = dE - H} Band Outside Acting = bR/l
sp N\ SP+Bnd ﬂ } hys
sP

ALARM ON FF
STATE ALARM ©

TTRIGGER POINTST STATE
Absolute High Acting (Unbalanced Hys) = Al - H!

This is also for Totalizer alarms: kakll, Lot Hi.

\
| Hys SP
SP - Hys 77} fffff . P Dev N T s SP-Bnd
) I
‘ T\\//\

TRIGGER POINTS
Deviation Low Acting (Dev > 0) =dE-L T

OFF ALARM ON | oFF

STATE * * * *

TRIGGER POINTS
Band Inside Acting = bfld} n

ON

ON TIME DELAY

LIl s
L0

D to 3¢ 150 seconds
nn
[ARA]

Enter the time value in seconds that the alarm is delayed from turning on after
the trigger point is reached. A value of 0.0 allows the meter to update the alarm
status per the response time listed in the Specifications. When the output logic
is r Eu, this becomes off time delay. Any time accumulated at power-off resets
during power-up.

OFF TIME DELAY

ﬂl' F oo 00 to 32 150 seconds

00

Enter the time value in seconds that the alarm is delayed from turning off after
the trigger point is reached. A value of 0.0 allows the meter to update the alarm
status per the response time listed in the Specifications. When the output logic
is r Eu, this becomes on time delay. Any time accumulated at power-off resets
during power-up.

OUTPUT LOGIC

I T osa
LUE'L

noar fELl

nor

Enter the output logic of the alarm output. The nar logic leaves the output
operation as normal. The r £u logic reverses the output logic. In r £, the alarm
states in the Setpoint Alarm Figures are reversed.

RESET ACTION

rESEE & Auto  LALLRI  LALLK?
futo

Enter the reset action of the alarm output.

Auto = Automatic action; This action allows the alarm output to automatically
reset at the trigger points per the Setpoint Action shown in Setpoint Alarm
Figures. The “on” alarm may be manually reset immediately by a front panel
function key or user input.The alarm remains reset until the trigger point is
crossed again.

LAECh | = Latch with immediate reset action; This selection latches the alarm
output on at the trigger point per the Setpoint Action shown in Setpoint Alarm
Figures. Latch means that the alarm output can only be turned off by front
panel function key or user input manual reset, serial reset command or meter
power cycle. When the user input or function key is activated (momentary or
maintained), the corresponding “on” alarm output is reset immediately and
remains off until the trigger point is crossed again. (Previously latched alarms
will be off if power up Display Value is lower than setpoint value.)

LAELhe = Latch with delay reset action; This selection latches the alarm output
on at the trigger point per the Setpoint Action shown in Setpoint Alarm
Figures. Latch means that the alarm output can only be turned off by front
panel function key or user input manual reset, serial reset command or meter
power cycle. When the user input or function key is activated (momentary or
maintained), the meter delays the reset event until the corresponding “on
alarm output crosses the trigger off point. (Previously latched alarms are off
if power up Display Value is lower than setpoint value. During a power cycle,
the meter erases a previous Latch 2 reset if it is not activated at power up.)

SETPOINT STANDBY OPERATION

55:..%"5" i 4E5

When YE5, the alarm is disabled (at power up) until the trigger point is
crossed.
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SETPOINT ANNUNCIATOR

Fi'nnun o nor  rEu  FLASH OFF

nor

The nor mode displays the corresponding setpoint annunciators of “on”
alarm outputs. The r Ev mode displays the corresponding setpoint annunciators
of “off” alarms outputs. The FLASH mode flashes the corresponding setpoint
annunciators of “on” alarm outputs. The JFF mode disables display setpoint
annunciators.

LINE 1 CHANGE COLOR

()
-‘

nn r
L
N0 [HE Ernl

HE  BrEER
-

OrRANBE  rE
E rEdOrE !

d
rEdbrn LI

ne |

This parameter allows the Line 1 Display to change color, or alternate
between two colors, when the alarm is activated. When multiple alarms are
programmed to change color, the highest numbered active alarm (S4-S1)
determines the display color.

The 1l [HE selection will maintain the color displayed prior to the alarm
activation. The L} 1E { selection sets the display to the Display (Line 1)
Color (Lo for).

ANALOG OUTPUT PARAMETERS (AIALDE)

This section is only accessible with the optional PAXCDL Analog card installed (see Ordering Information).

Pro
ng
e/ 1
Y ®
Pro @nu Uk | F9PE | G B AR | ARG | PdREE
DQUEPUE RNALOE q-20 n ] aoag i
@ Analog Analog Output  Analog Low Analog High  Analog Update
Output Type  Assignment Scale Value Scale Value Time

ANALOG OUTPUT TYPE

y-2o o-i 0-20

L LIPE Al
Ll
Y-20
Enter the analog output type. For 0-20 mA or 4-20 mA use terminals 18 and
19. For 0-10 V use terminals 16 and 17. Only one range can be used at a time.

ANALOG OUTPUT ASSIGNMENT

FSE) R nome cEL o BrOSS LOEAL K
none L Gt & 51 oY
Enter the source for the analog output to retransmit:
MONE =  Manual Mode operation. (See Serial RLC Protocol in the

Communications Port module).

Relative (net) Input Value. The Relative Input Value is the
Gross (Absolute) Input Value that includes the Display
Tare (Offset) Value.

Br055 = Gross (Absolute) Input Value. The Gross Input Value is
based on the Input (Analog) module d5P and ! 1P entries.

EOEAL = Totalizer Value
HI = Maximum Display Value
L= Minimum Display Value

5154 = Setpoint Values

ANALOG LOW SCALE VALUE
- 199999 10 9999599

Ei'l'll ) TCLo
VO 0L
n
u
Enter the Display Value that corresponds to 0 mA (0-20 mA) , 4 mA (4-20
mA) or 0 VDC (0-10 VDC).

ANALOG HIGH SCALE VALUE
AIRL Ry - 199999 - 999999

Enter the Display Value that corresponds to 20 mA (0-20 mA) , 20 mA (4-20
mA) or 10 VDC (0-10 VDC).

ANALOG UPDATE TIME
00 to 100

g

Enter the analog output update rate in seconds. A value of 0.0 allows the
meter to update the analog output at the ADC Conversion Rate.
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DispLAY PARAMETERS (o' 5FLY)

DISPLAY SELECT

,.-
=3
m

LHE ¢ 500drY EOEAL

Select the Display to be programmed.

LINE 1 PARAMETERS (L/ iE )

This section details programming for the Line 1 (Top Line) Display. The Input, Gross, Tare, Total, Maximum (HI) and Minimum (LO) capture values and setpoints
can be shown on the Line 1 display. The 3-digit Units mnemonic characters can be used to indicate which Line 1 display value is shown. Standard mnemonics are
available for Setpoints 1-4. Standard or custom mnemonics are available for all other Line 1 values.

Main Display Loop

In the Main display loop, the selected values can be consecutively read on Line 1 by activating a user input or function key programmed as SEL L1. Each time the
user input/function key is activated, Line 1 display will change to the next enabled Line 1 display value. Line 1 can also be programmed for Scroll, which will cause
Line 1 to automatically scroll through all of the selected Line 1 display values.

Pro
no
A
/ Selected Line 1 Color Displayed
Y @ ! r r ! I I
Pro o SPLY o for o d-LEY dsp—d'LDﬂI'IdSP—SEIl.ELE“I—SEVD' Lol ES
di 5PLY UNE | brEER 4 1 ng OFF
@ Line 1 Display Display Display Line 1 Line 1 Scroll Line 1 Units
Color Intensity Contrast Display Values  Enable/Time Mnemonics
LINE 1 DISPLAY COLOR LINE 1 DISPLAY SCROLL ENABLE/TIME
r (__ lnf E- Lnd
L0 brEEN rEd  OrRAEGE LI'ILL n { to {5 seconds
brEET ng
Enter the desired Display Line 1 and programmable Units Display color. If Line 1 Display Scrolling is desired, set the scroll time in seconds.
DISPLAY INTENSITY LEVEL LINE 1 UNITS MNEMONIC(S)
(_) D) dsp llﬂl LI tn
NN} o Lo L OFF LRBLEL [Uust FALE
1 OFF
Enter the desired Display Intensity Level (0-4) by using the arrow keys. The Select the mode for Line 1 Units Mnemonic(s). See LINE 1 UNITS
display will actively dim or brighten as the levels are changed. This parameter MNEMONIC DIAGRAM for programming details.
can also be accessed in the Parameter display loop when enabled. SELECTION MODE DESCRIPTION
OFF OFF No Line 1 mnemonic shown.
DISPLAY CONTRAST LEVEL LABEL LABEL Single programmable mnemonic
shown for all Line 1 values.
() d5P n ! CUSE CUSTOM Custom programmable mnemonics
0to {5
LE" 'L_l shown for each Line 1 value.
! FRCE FACTORY Factory default mnemonics shown for

Enter the desired Display Contrast Level (0-15) by using the arrow keys. The each Line 1 value.

display contrast / viewing angle will actively adjust up or down as the levels are The characters available for the programmable modes include:

changed. This parameter can also be accessed in the Parameter display loop AL dEFREH) dFLMAIOPERSEUN WY 2D

when enabled. cIYS5E T8 9dc P9 h cmno 95 wim-:-L037% blank
Two character spaces are required to display this character.

— LINE 1 UNITS MNEMONIC DIAGRAM (3-DIGITS) —

il P d
i

LINE 1 DISPLAY VALUE SELECT/ENABLE

123 = Current Units Mnemonic
Hﬂ P Ed "l: ml P
n
Enter YE5 to select which values will be shown on the Line 1 display. A sub- r ®/@
menu provides Yes/No selection for each available Line 1 value. Values set to 2 p ] p 1 23 P 2 P
YES in the sub-menu will be displayable on Line 1. |Ed L’ig U'l £ |_’|'J'; ke HUZ L |_'

DISPLAY DESCRIPTION FACTORY . 2 =
L PUE Input yES LS L|E_:fq% ~|P
Bri55 Gross (absolute) n ®/@ : (returns to currently selected value)
EAFE Tare na Eo S LA TS LA T e L
LOLAL Total no T |—'|"' |—'|”' H"'

! Max value n T 6055
L Min value ng : LAFE
S Setpoint 1 ng “’“‘L
5 Setpoint 2 o
53 Setpoint 3 I "l: |—>| n & m|—>| n ik E'ZH Un ik 3P
54 Setpoint 4 na v

U ES ol
FACE
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LINE 2 PARAMETERS (L} if 2)

This section details programming for the Line 2 (Bottom Line) Display. The Input, Gross, Tare, Total, Max, Min, Setpoint, Band/Deviation values and Parameter
List A/B status can be shown on the Line 2 display. The display loops described below are used to view, reset and modify the selected display values, based on the
Line 2 Value Access setting programmed for each available value.

Main Display Loop
In the Main display loop, the selected values can be consecutively read on Line 2 by pressing the D key. A left justified 2, 3 or 4-character mnemonic indicates which
Line 2 value is currently shown. When in the Main display loop, the Function keys ﬂand@perform the User functions programmed in the User Input program

section.

Parameter Display Loop and Hidden Parameter Loop
These display loops provide quick access to selected parameters that can be viewed and modified on Line 2 without having to enter Full Programming Mode. These
values include Parameter List A/B selection, Setpoints and Display Settings (color, intensity and contrast). To utilize the Parameter or Hidden Parameter display loops,
a security code (1-250) must be programmed. (See Programming Security Code at the end of this section.)
The Parameter display loop is accessed by pressing the P key. The selected Parameter display loop values can be viewed and/or changed per the Line 2 Value Access
setting programmed for each available value. The Hidden Parameter loop follows the Parameter display loop, and can only be accessed when the correct security code
is entered at the Code prompt.

Pro

nn
i

Y@k
Y

Pro

dlSPLY

LINE 2 VALUE ACCESS

ALL

:

"

=1

5

ne i

Select YE5 to program the Value Access setting for each available Line 2
parameter. Line 2 values can be made accessible in either the Main (D key),
Parameter (P key) or Hidden (P key following code entry) display loops. When
the List parameter is configured for an Enkr setting, a List assignment sub-
menu will follow. Refer to Input module, User sub-menu section for a

description of the function.

Each parameter must be configured for one of the following settings. Not all
settings are available for each parameter, as shown in the Parameter Value

Access table.

SELECTION
LoD
-rEAd
-r 5t
d-Enkr
-rEAd
P-Enkr
HdE

450

DESCRIPTION

YES

®
ol gﬁtﬁﬂ —LLEAT
D)

Line 2
Value Access

Not viewed on Line 2 Display (Factory Default Setting)
View in Main display loop. Cannot change or reset.
View and reset in Main display loop.

View and change

in Main display loop

View in Parameter display loop. Cannot change or reset.

View and change in Parameter display loop

View and change in Hidden Parameter display loop

LINE 2 PARAMETER VALUE ACCESS

[Ty 1) i ) (0 n ]
ULk A dScrol L0 ES W LIdE &
ng ng FACE a
Line 2 Function Line 2 Scroll Line 2 Units ~ Programming
Access Enable/Time Mnemonics  Security Code

LINE 2 FUNCTIONS ACCESS
F”an Lnd| nn YES

o

Select 9E5 to display the following list of functions that can be made
available at the end of the Parameter (F-Entr) or Hidden (H «dE) display loops.
Each Line 2 Function can be programmed for L0L, P-Entr, or H (dE.

The more critical and frequently used functions should be first assigned to the
User Inputs and User Function keys, however if more functions are needed than
what can be obtained with user inputs and function keys, these will provide a
means to provide that access. Refer to Input module, User sub-menu section for
a description of the function.

SELECTION DESCRIPTION

rEL Zero (tare) display

r-tArE Reset Display Tare (offset) value
bRk Store batch reading in Totalizer
r-tok Reset Totalizer

r-Hi Reset Maximum value

r-td Reset Minimum value

r-HL Reset Max and Min values

e Reset Setpoint output 1

NOT MAIN DISPLAY LOOP PARAMETER DISPLAY | HIDDEN
DISPLAY DESCRIPTION VIEWED (D KEY) LOOP (P KEY) LOOP

Lol d-rERd d-r5t d-Enkr P-rERd P-Enkr HdE
PP Input X X X
Er05ss Gross (absolute) X X
LArE Tare Value X X X
EOEAL Total X X X
H Max Value X X X
Lo Min Value X X X
LSk Parameter List A/B X X X X X X
Sn Setpoint Value (S1-S4) * X X X X X X
bn-dn Band/Deviation X X X X X X
CTofor Line 1 Display Color X X X X
d-LEY Display Intensity Level X X X X
d-Lont Display Contrast Level X X X X

* Indicates multiple value entries.
www.redlion.net

Courtesy of Steven Engineering, Inc. -

(800) 258-9200 - sales@steveneng.com - www.stevenengineering.com




SELECTION
r-c

r-3

r-4

r-34
r-c3M
r-ALL
Pronk

DESCRIPTION

Reset Setpoint output 2

Reset Setpoint output 3

Reset Setpoint output 4

Reset Setpoint outputs 3 & 4
Reset Setpoint outputs 2, 3 & 4
Reset all Setpoint outputs

Print Request

LINE 2 DISPLAY SCROLL ENABLE/TIME

b

IIU

rILL”

g na

{ to {5 seconds

If Line 2 Display Scrolling is desired, set the scroll time in seconds.

LINE 2 UNITS MNEMONIC(S)

Lo £S5 v
FH[

r

[t

b Lnl

OFF LALEL  [USE FR
Lb-FRDC L {-FRD Lb-L5E L

Select the mode for Line 2 Units Mnemonic(s). See LINE 2 UNITS
MNEMONIC DIAGRAM for programming details.

The characters available for the programmable modes include:
n [

JoF LM P9r 5t f 420 !
TB3dcPTh - L 179 _blank
Two character spaces are required to display this character.

n
"

n
u

"
u

bl
c i Con oo ou g

PROGRAMMING SECURITY CODE

d3F) 00 to 250

g
L L

n
u

To activate either the Parameter or Hidden Parameter display loops, a security
code (1-250) must be entered. If a “0” security code is programmed, pressing the
P key takes you directly to the Full Programming Mode.

The Security Code determines the programming mode and the accessibility
of programming parameters. This code can be used along with the Program
Mode Lock-out (PLOL) in the User Input Function parameter (Input [User]
module).

Two programming modes are available. Full Programming Mode allows all
parameters to be viewed and modified. Parameter display loop mode provides
access to those selected parameters, that can be viewed and/or modified without
entering the Full programming mode.

The following chart indicates the levels of access based on various L odE and

User Input PLOL settings.

SELECTION  MODE DESCRIPTION SECURITY| USER INPUT |USERINPUT | WHENPKEYIS [FULL PROGRAMMING
OFF OFF No Line 2 mnemonics shown. CODE |CONFIGURED| STATE PRESSED MODE ACCESS
LRREL LABEL Single programmable mnemonic shown as a 0 not PLOL Full Programming Immediate Access
separate item in the Line 2 Display loop. No 0 PLOC Not Active |Full Programming  |Immediate Access
individual mnemonics are shown with the other
Line 2 Display values. 0 PLOC | Active |griorParameter iy, access
THSE CUSTOM Individual Custom programmable mnemonics Splay -00p
shown with each value in the Line 2 Display loop. gﬂerl Palr_ameter h
L . . i itl
FRIE FACTORY Individual Factory default mnemonics shown with >0 not PLOL Enter Parameter Ispiay Loop Wi
each value in the Line 2 Display loop. Display Loop ggggect COdT #at
Lh-I[5F LABEL& A programmable mnemonic shown as a separate — - - - pr.omp -
CUSTOM item in the Line 2 Display loop. Also, individual >0 PLBL Not Active |Full Programming _|Immediate Access
Custom programmable mnemonics shown with After Parameter
each value in the Line 2 Display loop. -0 pLOC Active Enter Parameter Display Loop with
Lh-FRL LABEL& A programmable mnemonic shown as a separate Display Loop correct code # at
FACTORY item in the Line 2 Display loop. Also, individual {0dE prompt.
Factory default mnemonics shown with each
value in the Line 2 Display loop.
b La! LINE1 Individual programmable mnemonics, indexed to
INDEXED the Line 1 Display value, are shown as a
LABELS separate item in the Line 2 Display loop. These
same mnemonics are also shown with each
value in the Line 2 Display loop.
L {-FRL LINEA1 Individual programmable mnemonics, indexed to
INDEXED the Line 1 Display value, are shown as a
LABELS & separate item in the Line 2 Display loop. Also,
FACTORY individual Factory default mnemonics are shown
with each value in the Line 2 Display loop.
— LINE 2 UNITS MNEMONIC DIAGRAM (9-DIGITS) ————
L OdF
| om
Lb-FAE EE’IL‘ LN TN ”’I_,| tin E“’lp ln & 9P
| I_ (Unit3thrug) L 9 |
A4
W S “APJES £ (P
i Y (returns t tly selected value)
A returns to currently selected value
Lh-L5k /@
Lb Lt Ed nl: , Lin & """I_P,|" n ik &7 P
,ﬂF’.Jk (Unit 3 thru 8)
LI-FAC
| Brl55
| EAFE
| LOERL
) H
ll: mlﬂ,lfn IS '"H bn & £
(Unit 3 thru 8)
y
BVES P
FRCE
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SECONDARY FUNCTION PARAMETERS (5L71drY)

Pro
ng
a/@ 1
v ®
Pro o SPLY —H RS - e LO-RSTE LD e dSP-E L AE-E Ak -bnd™
dl SPL S5CNdrY rEt i rEL i ¢ ] 002
@ MAX Capture MAX Capture  MIN Capture ~ MIN Capture Display Auto-Zero Auto-Zero
Assignment Time Assignment Time Update Rate  Tracking Time Tracking Band
MAX (HI) CAPTURE ASSIGNMENT DISPLAY UPDATE RATE
|y | 1744 D) s
A ELF""' rkt Bri33 U:'F' LE' 2 5 {1 20  updates/second
r

Select the desired input value that will be assigned to the Max Capture.

MAX (HI) CAPTURE DELAY TIME

00 to 32 150 seconds

on
[RA]

N

When the Input value is above the present MAX value for the entered delay
time, the meter will capture that value as the new MAX reading. A delay time
helps to avoid false captures of sudden short spikes.

MIN (LO) CAPTURE ASSIGNMENT

V O-REME e Br 0SS
rEL

Select the desired input value that will be assigned to the Min Capture.

MIN (LO) CAPTURE TIME

) 1. SEC
L L L’ 0

When the Input value is below the present MIN value for the entered delay
time, the meter will capture that value as the new MIN reading. A delay time
helps to avoid false captures of sudden short spikes.

00 to 32 150 seconds

This parameter configures the display update rate. It does not affect the
response time of the setpoint output or analog output option cards.

AUTO-ZERO TRACKING TIME

,-'& ','- SEL 0 to 50 seconds
g To disable Auto-zero tracking, set this value to 0.
AUTO-ZERO TRACKING BAND
AE - b 104095
oad

The meter can be programmed to automatically compensate for zero drift.
Drift may be caused by changes in the transducers or electronics, or accumulation
of material on weight systems.

Auto-zero tracking operates when the readout remains within the tracking
band for a period of time equal to the auto-zero tracking time. When these
conditions are met, the meter re-zeroes the readout. After the re-zero operation,
the meter resets and continues to auto-zero track.

The auto-zero tracking band should be set large enough to track normal zero
drift, but small enough to not interfere with small process inputs.

For filling operations, the fill rate must exceed the auto-zero tracking rate.
This avoids undesirable tracking at the start of the filling operation.

Fill Rate > tracking band

tracking time

Auto-zero tracking is disabled by setting the auto-zero tracking time

parameter = 0.
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TOTALIZER (INTEGRATOR) PARAMETERS (EIEAL)

Pro
ng
A
®/®
Y ®
) o [ o
Pro [Pl SPLY | HoECPTE e BASE|{STLFAC ] fLo TuE™] oI
di 5PL e EOERL 1000 min waog - 199999 n
@ Decimal Time Base Scale Factor Low Cut Power Up
Point Value Reset

The totalizer accumulates (integrates) the Relative Input Display value using TOTALIZER BATCHING
one of two modes. The first is using a time base. This can be used to provide an The Totalizer Time Base is overridden when a user input or function key is
indication of total flow, usage or consumption over time. The second is through programmed for store batch (bAt). In this mode, when the user input or function
a user input or function key programmed for Batch (one time add on demand). key is activated, the Input Display reading is multiplied by the totalizer scale
This can be used to provide a readout of total weight, useful in weight based factor and then one time added to the Totalizer (batch). The Totalizer retains a
filling operations. If the Totalizer is not needed, its display can be locked-out and running sum of each batch operation until the Totalizer is reset. This is useful in
this module can be skipped during programming. weighing operations, when the value to be added is not based on time but after

a filling event.
TOTALIZER DECIMAL POINT
_ TOTALIZER USING TIME BASE
E"E'L F,n' s . Totalizer accumulates as defined by:
Annn U Uy Luo Luuy Ly Totalizer Displav*
wuuy Totalizer Scale Factor = ~2tal12er Display™
Input Display*
For most applications, this should match the Input Display Decimal Point *Value indicated with decimal and all display units after the decimal; Prior to
(dECPRE). If a different location is desired, refer to Totalizer Scale Factor. calculating, “drop” the decimal point leaving all trailing units.
TOTALIZER TIME BASE Where: . . .
Input Display = Fixed Input Display value.
L ":, 5 E 313 CEL -seconds ) I _minutes (/60) Totalizer Display = Totalized value with Input Display constant during a
- period of time equal to the Totalizer Time Base.
N hour -hours (/3600) dAY -days (/86400)

This is the time base used in Totalizer accumulations. If the Totalizer is being Example: A PAX2S is monitoring the total weight of material on a 20 ft
accumulated through a user input programmed for Batch, then this parameter conveyor. The conveyor operates at a constant rate of 1 ft/sec. The Totalizer
does not apply. will calculate the total weight of material output from the conveyor. Although

the PAX2S Input Display indicates lbs in whole units, the Totalizer will be

programmed to display tons in 1/10 units. Note that this application requires

TOTALIZER SCALE FACTOR a User Input to enable the Totalizer when the conveyor is running. Accuracy

) L Lo is dependent on the amount of material and position of material still on the

LLr E'L 000 o 65000 conveyor. For accurate totalizer reading, the conveyor should be allowed to
oo “empty” before taking a totalizer reading.

For most applications, the Totalizer reflects the same decimal point location There are several factors to con.sider in this.example. First, the mgterial that
and engineering units as the Input Display. In this case, the Totalizer Scale cl.ears the end of t.he conveyor in 1 second is only 1/20 of the weight be}ng
Factor is 1.000. The Totalizer Scale Factor can be used to scale the Totalizer to d%sp }aye‘d ?t any }gllve;l time (2}(1), lft c}(l)n\_/eyor @ 1 ft/sec). Second, the Totalizer
a value that is different than the Input Display. Common possibilities are: display is in tenths of tons, while the input is in pounds.

1. Changing decimal point location (example tenths to whole) In order to calculate the Totalizer Scale Factor, choose a constant Input

2. Average over a controlled time frame. Display (100) value and then determine the Totalizer Display value that

Details on calculating the scale factor are shown later. would result after the period of the Totalizer Time Base (1 hour) selected.

If the Totalizer is being accumulated through a user input programmed for
Batch, then this parameter does not apply. 10016 _ 5 ypy/5ec, — With 100 Ib on the conveyor, 5 Ibs falls off

20 sec the end of the conveyor each second.
TOTALIZER LOW CUT VALUE 5 Ib/sec x 3600 sec = 18,000 Ib — 3600 seconds of material passing the end
) rLn o of the conveyor in an hour.
LB—'ELQ?’QLQ 93935 10333353 w:90tons—>Conversionoflbstotons
L 200016 ’

A low cut value disables Totalizer when the Input Display value falls below

the value programmed. Conclusion: Input Display of 100 results in a Totalizer Display of 9.0 after 1
hour of constant and continuous operation. Place these values in the Totalizer
Scale Factor fi la as follows:

TOTALIZER POWER UP RESET cate Tactor formttia as ToTiows
0 () (o n Totalizer Scale Factor = Totalizer Display* / Input Display*
VL LD WU - do not reset buffer Totalizer Scale Factor = 9.0/100
i YES - reset buffer Totalizer Scale Factor = 90/100 **
Totalizer Scale Factor = 0.9

The Totalizer can be reset to zero on each meter power-up by setting this

parameter to YE5. * This value should include the decimal and all display units after the decimal.
** This step requires that the decimal be “dropped”, but all other digits remain.
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COMMUNICATIONS PORT PARAMETERS (Fort)

To select 5Er} AL, an optional communication card must be installed.

PORT SELECT

Pork
U5h

Select the Communications Port to be programmed.

Uhb SEq) AL

USB PORT PARAMETERS (i5h)
USB CONFIGURATION

Hi
CONF) Bise ues SEr! AL
II'I: n
ULy
ucu eter automatically configures port settings to operate
AUED M ically confi USB i
with Crimson configuration software. When a USB cable is
attached to PAX2S and PC, the port is internally set to
Modbus RTU protocol, 38400 baud, 8 bits, and Unit Address
247. The Serial Port settings programmed below will not
change, or show this.
SEr } H.'_ Configures USB port to utilize the Serial Port settings and

protocol programmed below.

SERIAL PORT PARAMETERS (5Eri Al)

PI'U o
@@ 1 .
v rL{ type only
I 1
Pro Pork | FYPE =L bR oL dAEA =L IPA-) EYL Addr | JdELAY | Hhry = JFE =
Park SErl AL MbAST ELRLH i ng 241 401 n ng
Comms Baud Rate Data Bit Parity Bit Meter Transmit Abbreviated Print
Type Address Delay Printing Options
COMMUNICATIONS TYPE PARITY BIT
o s Mhbrku - Modbus RTU AT nn wEn o
C MKASE - Modbus ASCII PR EY b EUER  Gdd
MbBAST ril - RLC Protocol (ASCII) i

Select the desired communications protocol. Modbus is preferred as it
provides access to all meter values and parameters. Since the Modbus protocol
is included within the PAX2S, the PAX Modbus option card, PAXCDC4, should
not be used. The PAXCDC1 (RS485), or PAXCDC2 (RS232) card should be
used instead.

BAUD RATE
LD“ ( SRL 1200 Ygoao 9200
whda 2900 9600 38400

Set the baud rate to match the other serial communications equipment on the
serial link. Normally, the baud rate is set to the highest value that all the serial
equipment are capable of transmitting and receiving.

DATA BIT
g

dhitd =
:

Select either 7 or 8 bit data word lengths. Set the word length to match the
other serial communications equipment on the serial link. For MbrEu
communication type, data bit setting is fixed at 8 bits.

454

Set the parity bit to match that of the other serial communications equipment
on the serial link. The meter ignores the parity when receiving data and sets the
parity bit for outgoing data. If no parity is selected with 7 bit word length, an
additional stop bit is used to force the frame size to 10 bits. Parity is not
available if dAEA is set for § bit.

METER UNIT ADDRESS

L - Modbus

[
r":' " 247 - RLC Protocol

Select a Unit Address that does not match an address number of any other
equipment on the serial link.

TRANSMIT DELAY

0000 to 0250 seconds

dELAY =

0o o

Following a Modbus command or RLC Transmit Value command, the
PAX2S will wait this minimum amount of time in seconds before issuing a serial
response

'
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The following programming steps are only available when Communications Type
(EYPE) is programmed for r L L.

ABBREVIATED PRINTING
L noo YES

Hl&li'!'__'ln

e

Select YES for full print or Command T transmissions (meter address,
mnemonics and parameter data) or NO for abbreviated print transmissions
(parameter data only). This will affect all the parameters selected in the print
options. If the meter address is 00, it will not be sent during a full transmission.

PRINT OPTIONS
P nho YES

]}
L
nn

nu

YES - Enters the sub-menu to select the meter parameters to appear during a print
request. For each parameter in the sub-menu, select YE5 for that parameter
information to be sent during a print request or 1 for that parameter
information not to be sent. A print request is sometimes referred to as a block
print because more than one parameter information (meter address, mnemonics
and parameter data) can be sent to a printer or computer as a block.

DISPLAY DESCRIPTION ';’;?;?NRGY MNEMONIC
) TPLE Signal Input YES INP

-85 Gross (absolute) Value na GRS

EArE Tare Value ng TAR

EDERL Total Value na TOT

H LD Max & Min i MAX, MIN
SPIE Setpoint Values nn SP1-SP4

SERIAL COMMUNICATIONS

The PAX2S supports serial communications using the optional serial communication cards or via the USB programming port located on the side of the unit. When
USB is being used (connected), the serial communication card is disabled. When using the standard RS232 and RS485 Pax option cards, the PAX2S supports both the
RLC protocol and also supports Modbus communications. The PAX Modbus option card should not be used with the PAX2S, as the PAX2S internal Modbus protocol

supports complete unit configuration, and is much more responsive.

usB

The USB programming port is primarily intended to be used to configure the
PAX2S with the Crimson programming software. It can also be used as a virtual
serial communications port following installation of the PAX2S USB drivers
that are supplied with the Crimson software. When the USB port is being used,
i.e. the USB cable is connected between PAX2S and PC, all serial communications
with the serial option card (if used) is disabled.

USB Cable type required: USB A to Mini-B (not supplied)

PAX2S CONFIGURATION USING CRIMSON AND USB

. Install Crimson software.

2. Supply power to PAX2S

3. Insure USB Configuration “[8MF) £” in USB Port Parameters is set to

“AULD” (factory default setting).

4. Attach USB cable (USB A to Mini-B) between PC and PAX2S.

5. Create a new file (File, New) or open an existing PAX2S database within
Crimson.

. Configure Crimson Link options (Link, Options) to the serial port which the
USB cable is attached (in Step 4).

SERIAL MODBUS COMMUNICATIONS

Modbus Communications requires that the Serial Communication Type
Parameter (EPE) be set to “Mbr by or “MbAST™.

PAX2S CONFIGURATION USING CRIMSON AND SERIAL

COMMUNICATIONS CARD

. Install Crimson software.

2. Install RS232 or RS485 card and connect communications cable from PAX2S

to PC.

3. Supply power to PAX2S

4. Configure serial parameters (3R AL) to Modbus RTU “/™ibr Ewu™, 38,400 baud,
address 247.

. Create a new file (File, New) or open an existing PAX2S database within
Crimson.

. Configure Crimson Link options (Link, Options) to the serial port which the
communication cable is attached (in step 2).

—_

[=))

—_

i

N

SUPPORTED FUNCTION CODES
FCO03: Read Holding Registers

1. Up to 64 registers can be requested at one time.
2. HEX <8000> is returned for non-used registers.

FCO04: Read Input Registers

1. Up to 64 registers can be requested at one time.

2. Block starting point can not exceed register boundaries.

3. HEX <8000> is returned in registers beyond the boundaries.
4. Input registers are a mirror of Holding registers.

FCO06: Preset Single Register

1. HEX <8001> is echoed back when attempting to write to a read only register.

2. If the write value exceeds the register limit (see Register Table), then that
register value changes to its high or low limit. It is also returned in the
response.

FC16: Preset Multiple Registers

1. No response is given with an attempt to write to more than 64 registers at a
time.

2. Block starting point cannot exceed the read and write boundaries (40001-
41280).

3. If a multiple write includes read only registers, then only the write registers
will change.

4. If the write value exceeds the register limit (see Register Table), then that
register value changes to its high or low limit.

FCO08: Diagnostics
The following is sent upon FC08 request:
Module Address, 08 (FC code), 04 (byte count), “Total Comms” 2 byte count,
“Total Good Comms” 2 byte count, checksum of the string
“Total Comms” is the total number of messages received that were addressed
to the PAX2. “Total Good Comms” is the total messages received by the
PAX2S with good address, parity and checksum. Both counters are reset to
0 upon response to FC08 and at power-up.

FC17: Report Slave ID

The following is sent upon FC17 request:
RLC-PAX2S ab<0100h><40h><40h><10h>
a = SP Card, “0”-No SP, “2” or “4” SP
b = Linear Card “0” = None, “1” = Yes
<0100> Software Version Number (1.00)
<40h>Max Register Reads (64)
<40h>Max Register Writes (64)
<10h> Number Guid/Scratch Pad Regs (16)

SUPPORTED EXCEPTION CODES
01: lllegal Function

Issued whenever the requested function is not implemented in the meter.

02: lllegal Data Address

Issued whenever an attempt is made to access a single register that does not
exist (outside the implemented space) or to access a block of registers that falls
completely outside the implemented space.

03: lllegal Data Value
Issued when an attempt is made to read or write more registers than the meter
can handle in one request.

07: Negative Acknowledge

Issued when a write to a register is attempted with an invalid string length.

1-717-767-6511 455
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PAX2S MODBUS REGISTER TABLE

Only frequently used registers are shown below. The entire Modbus Register Table can be found at www.redlion.net.

Values less than 65,535 will be in (LO word). Values greater than 65,535 will continue into (Hi word). Negative values are represented by two’s complement of the
combined (Hi word) and (LO word).
Note 1: The PAX2S should not be powered down while parameters are being changed. Doing so may corrupt the non-volatile memory resulting in checksum errors.

REGISTER | TABLE FACTORY
ADDRESS | INDEX REGISTER NAME LOW LIMIT | HIGH LIMIT | "o ACCESS COMMENTS
FREQUENTLY USED REGISTERS

40001 0 Input Relative Value (Hi word) Process value of present input level. This value is affected
-199999 999999 N/A Read Only |by Input Type, Resolution, Scaling, & Tare (Offset) Value.

40002 1 Input Relative Value (Lo word) (Relative Value = Gross (Absolute) Input Value - Tare Value)

40003 2 Maximum Value (Hi word) ; : ; ;
199999 999999 N/A Read/Write rl\]/la)gmubm Relatlv? Input Capture Value obtained since

40004 3 |Maximum Value (Lo word) aving been reset.

40005 4 Minimum Value (Hi word) foi : ; ;
199999 999999 N/A Read/Write hMln!murgw Relatlvei Input Capture Value obtained since

40006 5 | Minimum Value (Lo word) aving been reset.

40007 6 Total Value (Hi word)
-199999 999999 0 Read/Write | Totalizer value

40008 7 Total Value (Lo word)

40009 8 Setpoint 1 Value (Hi word)
-199999 999999 100 Read/Write |Active List (A or B)

40010 9 Setpoint 1 Value (Lo word)

40011 10 Setpoint 2 Value (Hi word)
-199999 999999 200 Read/Write |Active List (A or B)

40012 1 Setpoint 2 Value (Lo word)

40013 12 [Setpoint 3 Value (Hi word)
-199999 999999 300 Read/Write |Active List (A or B)

40014 13 [Setpoint 3 Value (Lo word)

40015 14 Setpoint 4 Value (Hi word)
-199999 999999 400 Read/Write |Active List (A or B)

40016 15 [Setpoint 4 Value (Lo word)

40017 16 (Sl-ﬁtev%?(;; Band/Dev. Value . '

199999 | 999999 0 ReadWiite [ROveLSLAOTB) oot Act
Setpoint 1 Band/Dev. Value pplicable only for Band or Deviation Setpoint Action.
40018 17
(Lo word)
40019 18 (Sl-?itf:v%?cti)z Band/Dev. Value . .
199999 | 999999 0 ReadWiite [ROIve LISLAOTB) o viation Setooint Act
Setpoint 2 Band/Dev. Value pplicable only for Band or Deviation Setpoint Action.
40020 19
(Lo word)
40021 20 (Sl-?itSV(:)i?cti)B Band/Dev. Value . .
199999 | 999999 0 ReadWiite [ROUv@ LISLIAOTB)  iation Setooint Act
Setpoint 3 Band/Dev. Value pplicable only for Band or Deviation Setpoint Action.
40022 21
(Lo word)
40023 2 (Skitsv?;?cti)4 Band/Dev. Value . -
199999 | 999999 0 ReadWiite [ROIve LISLAOTB) ion Setooint Act
Setpoint 4 Band/Dev. Value pplicable only for Band or Deviation Setpoint Action.
40024 23
(Lo word)
Status of Setpoint Outputs. Bit State: 0 = Off, 1 = On.
Bit 3 = SP1, Bit 2 = SP2, Bit 1 = SP3, Bit 0 = SP4.

40025 24 | Setpoint Output Register (SOR) 0 15 0 Read/Write |Outputs can only be activated/reset with this register when
the respective bits in the Manual Mode Register (MMR) are
set.

Bit State: 0 = Auto Mode, 1 = Manual Mode
40026 25 [Manual Mode Register (MMR) 0 31 0 Read/Write |Bit 4 = SP1, Bit 3 = SP2, Bit 2 = SP3, Bit 1 = SP4,
Bit 0 = Linear Output
Bit State: 1 = Reset Output, bit is returned to zero following

40027 26 Reset Output Register 0 15 0 Read/Write |reset processing; Bit 3 = SP1, Bit 2 = SP2, Bit 1 = SP3,
Bit 0 = SP4
Functional only if Linear Output is in Manual Mode.

40028 27 | Analog Output Register (AOR) 0 4095 0 Read/Write (MMR bit 0 = 1)

Linear Output Card written to only if Linear Out (MMR bit 0)
is set.

40029 8 Input Gross (Absolute) Value

(Hi word) Gross (absolute) value of present Input level. This value is
-199999 999999 N/A Read Only |affected by Input Type, Resolution, Scaling, but not affected
40030 29 Input Gross (Absolute) Value by Offset Value
(Lo word)
40031 30 Tare Value (Hi word) Relative Input Value (standard meter value) is the difference
-199999 999999 0 Read/Write | between the Gross (absolute) input value and the Tare
40032 31 Tare Value (Lo word) value, i.e. Relative = Gross - Tare
456 www.redlion.net

Courtesy of Steven Engineering, Inc. - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com




SERIAL RLC PROTOCOL COMMUNICATIONS

Register Identification Chart

RLC Communications requires the Serial Communications Type Parameter ID |VALUE DESCRIPTION | MNEMONIC | APPLICABLE COMMANDS/COMMENTS
[ o
(EYPE) be set to “r LT, A | Input (relative INP T, P, R (Reset command resets input
value) to zero; tares)
SENDING SERIAL COMMANDS AND DATA TO THE METER 5 7o TOT | T. P, R (Resot command resets total
When sending commands to the meter, a string containing at least one to zero)
command character must be constructed. A command string consists of a C | Max Input MAX | T, P, R (Reset command resets Max
command character, a value identifier, numerical data (if writing data to the to current reading)
meter) followed by a command terminator character * or $. The <CR> is also D | Min Input MIN T, P, R (Reset command resets Min
available as a terminator when Counter C is in the SLAVE mode. to current reading)
E | Setpoint 1 SP1 T, P, V, R (Reset command resets
Command Chart F | Setpoint 2 SP2 the setpoint output)
COMMAND | DESCRIPTION NOTES G Setpoint 3 SP3
N Node (Meter) | Address a specific meter. Must be followed by a H | Setpoint 4 SP4
Addr§§s two dlgltfode address. Not required when 0 Band/Deviation 1 BD1 TV
Specifier address = 00. —
T Transmit Value | Read a register from the meter. Must be followed J Band/Deratfon 2 BD2 LV
(read) by register ID character K | Band/Deviation 3 BD3 TV
v Value Change | Write to register of the meter. Must be followed by L [ Band/Deviation 4 BD4 TV
(write) register ID character and numeric data. M | Gross (Absolute) GRS TP
R Reset Reset a register or output. Must be followed by Input value
register ID character. Tare (Offset) Value TAR |T,PRV
P Block Print Initiates a block print output. Registers are defined U | Auto/Manual MMR TV
Request in programming. Register
W | Analog Output AOR TV
Command String Construction Register
The command string must be constructed in a specific sequence. The meter X__| Setpoint Register SOR _|TV

does not respond with an error message to invalid commands. The following

procedure details construction of a command string:

1. The first characters consist of the Node Address Specifier (N) followed by a
2 character address number. The address number of the meter is programmable.
If the node address is 0, this command and the node address itself may be
omitted. This is the only command that may be used in conjunction with other
commands.

2. After the optional address specifier, the next character is the command
character.

3. The next character is the Register ID. This identifies the register that the
command affects. The P command does not require a Register ID character.
It prints according to the selections made in print options.

4. If constructing a value change command (writing data), the numeric data is
sent next.

5. All command strings must be terminated with the string termination
characters *, $ or when Counter C is set for slave mode <CR>. The meter
does not begin processing the command string until this character is received.
See Timing Diagram figure for differences between terminating characters.

Command String Examples:

1. Node address = 17, Write 350 to Setpoint 1.
String: N17VE350$

2. Node address = 5, Read Input value.
String: NSTA*

3. Node address = 0, Reset Setpoint 4 output.
String: RH*

Sending Numeric Data

Numeric data sent to the meter must be limited to 6 digits (-199999 to
999999). Leading zeros are ignored. Negative numbers must have a minus sign.
The meter ignores any decimal point and conforms the number to the scaled
resolution. (For example: the meter’s scaled decimal point position = 0.0 and 25
is written to a register. The value of the register is now 2.5.

Note: Since the meter does not issue a reply to value change commands, follow
with a transmit value command for readback verification.
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RECEIVING DATA FROM THE METER

Data is transmitted by the meter in response to either a transmit command (T),
a print block command (P) or User Function print request. The response from
the meter is either a full field transmission or an abbreviated transmission. The
meter response mode is selected in Serial Port Parameters (Abru).

Full Field Transmission (Address, Mnemonic, Numeric data)

Byte Description

1,2 2 byte Node Address field [00-99]

3 <SP> (Space)

4-6 3 byte Register Mnemonic field

7-18 2 byte data field, 10 bytes for number, one byte for sign, one byte for
decimal point

19 <CR> carriage return

20 <LF> line feed

21 <SP>* (Space)

22 <CR>* carriage return

23 <LF>* line feed

* These characters only appear in the last line of a block print.

The first two characters transmitted are the node address, unless the node
address assigned = 0, in which case spaces are substituted. A space follows the
node address field. The next three characters are the register mnemonic.

The numeric data is transmitted next. The numeric field is 12 characters long
(to accommodate the 10 digit totalizer), with the decimal point position floating
within the data field. Negative values have a leading minus sign. The data field
is right justified with leading spaces.

The end of the response string is terminated with a carriage return <CR> and
<LF>. When block print is finished, an extra <SP><CR> <LF> is used to
provide separation between the blocks.

Abbreviated Transmission (Numeric data only)

Byte Description

1-12 12 byte data field, 10 bytes for number, one byte for sign, one byte for
decimal point

13 <CR> carriage return

14 <LF> line feed

15 <SP>* (Space)

16 <CR>* carriage return

17 <LF>* line feed

* These characters only appear in the last line of a block print.

Meter Response Examples:
1. Node address = 17, full field response, Input = 875
17 INP 875 <CR><LF>
2. Node address = 0, full field response, Setpoint 2 = -250.5
SP2 -250.5<CR><LF>
3. Node address = 0, abbreviated response, Setpoint 2 = 250, last line of block
print
250<CR><LF><SP><CR><LF>

Auto/Manual Mode Register (MMR) ID: U

This register sets the controlling mode for the outputs. In Auto Mode (0) the
meter controls the setpoint and analog output. In Manual Mode (1) the outputs
are defined by the registers SOR and AOR. When transferring from auto mode
to manual mode, the meter holds the last output value (until the register is
changed by a write). Each output may be independently changed to auto or
manual. In a write command string (VU), any character besides 0 or 1 in a field
will not change the corresponding output mode.

U abcde
Il_—e = Analog Output
d =SP4
c=SP3
b =SP2
a=SP1

Example: VU00011 places SP4 and Analog in manual.

Analog Output Register (AOR) ID: W

This register stores the present signal value of the analog output. The range
of values of this register is 0 to 4095, which corresponds to the analog output
range per the following chart:

Register Output Signal*
Value 0-20mA | 420 mA | 0-10V
0 0.00 4.00 0.000
1 0.005 [4.004 0.0025

2047 10.000 | 12.000 5.000
4094 19.995 | 19.996 | 9.9975
4095 20.000 |20.000 | 10.000

*Due to the absolute accuracy rating and resolution of the output card, the
actual output signal may differ 0.15% FS from the table values. The output
signal corresponds to the range selected (0-20 mA, 4-20 mA or 0-10 V).

Writing to this register (VW) while the analog output is in the Manual Mode
causes the output signal level to update immediately to the value sent. While in
the Automatic Mode, this register may be written to, but it has no effect until the
analog output is placed in the manual mode. When in the Automatic Mode, the
meter controls the analog output signal level. Reading from this register (TW)
will show the present value of the analog output signal.

Example: VW2047 will result in an output of 10.000 mA, 12.000 mA or

5.000V depending on the range selected.

Setpoint Output Register (SOR) ID: X

This register stores the states of the setpoint outputs. Reading from this
register (TX) will show the present state of all the setpoint outputs. A “0” in the
setpoint location means the output is off and a “1” means the output is on.

X abed
t d =SP4
¢ =SP3
b =SP2
a=SP1

In Automatic Mode, the meter controls the setpoint output state. In Manual
Mode, writing to this register (VX) will change the output state. Sending any
character besides 0 or 1 in a field or if the corresponding output was not first in
manual mode, the corresponding output value will not change. (It is not
necessary to send least significant 0s.)

Example: VX10 will result in output 1 on and output 2 off.
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COMMAND RESPONSE TIME

The meter can only receive data or transmit data at any one time (half-duplex
operation). When sending commands and data to the meter, a delay must be
imposed before sending another command. This allows enough time for the
meter to process the command and prepare for the next command.

At the start of the time interval t;, the computer program prints or writes the
string to the com port, thus initiating a transmission. During t;, the command
characters are under transmission and at the end of this period, the command
terminating character (*) is received by the meter. The time duration of t; is
dependent on the number of characters and baud rate of the channel.

t; = (10 * # of characters) / baud rate

At the start of time interval t,, the meter starts the interpretation of the
command and when complete, performs the command function. This time
interval t, varies from 2 msec to 15 msec. If no response from the meter is
expected, the meter is ready to accept another command.

If the meter is to reply with data, the time interval t, is controlled by the use
of the command terminating character and the Serial Transmit Delay parameter
(dELRY). The standard command line terminating character is “*”. This
terminating character results in a response time window of the Serial Transmit
Delay time (dELRY) plus 15 msec. maximum. The dELAY parameter should be
programmed to a value that allows sufficient time for the release of the sending
driver on the RS485 bus. Terminating the command line with “$” results in a
response time window (t,) of 2 msec minimum and 15 msec maximum. The
response time of this terminating character requires that sending drivers release
within 2 msec after the terminating character is received.

At the beginning of time interval t;, the meter responds with the first
character of the reply. As with t;, the time duration of t; is dependent on the
number of characters and baud rate of the channel.

t3 = (10 * # of characters) / baud rate.

At the end of t3, the meter is ready to receive the next command. The
maximum serial throughput of the meter is limited to the sum of the times t;, t,
and t3.

Timing Diagrams

NO REPLY FROM METER

COMMUNICATION FORMAT

Data is transferred from the meter through a serial communication channel.
In serial communications, the voltage is switched between a high and low level
at a predetermined rate (baud rate) using ASCII encoding. The receiving device
reads the voltage levels at the same intervals and then translates the switched
levels back to a character.

The voltage level conventions depend on the interface standard. The table
lists the voltage levels for each standard.

LOGIC INTERFACE STATE RS232* RS485*
1 mark (idle) TXD,RXD; -3to -15V a-b <-200 mV
0 space (active) TXD,RXD; +3to +15V | a-b > +200 mV

* Voltage levels at the Receiver

Data is transmitted one byte at a time with a variable idle period between
characters (0 to o). Each ASCII character is “framed” with a beginning start bit,
an optional parity bit and one or more ending stop bits. The data format and
baud rate must match that of other equipment in order for communication to
take place. The figures list the data formats employed by the meter.

Start bit and Data bits

Data transmission always begins with the start bit. The start bit signals the
receiving device to prepare for reception of data. One bit period later, the least
significant bit of the ASCII encoded character is transmitted, followed by the
remaining data bits. The receiving device then reads each bit position as they are
transmitted. Since the sending and receiving devices operate at the same
transmission speed (baud rate), the data is read without timing errors.

Command Meter
String Response
Tronsmission‘ Time
Ready t ty Ready
Commondj
Terminator
Received
RESPONSE FROM METER
Command Meter
String Response
Tronsmissionl Time |
Ready t t ts Ready
Commondj Firstj Reply |
Terminator Character Transmission
Received of Reply Time
Start bit Stop bit

IDLE | O |bolbi b2 |3 |o4 |ps |ps [b7[1 JIDLE
(8 data, no parity, 1 stop)

IDLE |0 Joolor |2 |bs|balos|os|P [1 | IDLE

(7 data, parity, 1 stop)

IDLE | O |bolbi 2|3 o4 fps|ps [t |1 TIDLE

(7 data, no parity, 2 stop)
Note: bg — byis ASCII data.

Character Frame Figure

Parity bit

After the data bits, the parity bit is sent. The transmitter sets the parity bit to
a zero or a one, so that the total number of ones contained in the transmission
(including the parity bit) is either even or odd. This bit is used by the receiver
to detect errors that may occur to an odd number of bits in the transmission.
However, a single parity bit cannot detect errors that may occur to an even
number of bits. Given this limitation, the parity bit is often ignored by the
receiving device. The PAX meter ignores the parity bit of incoming data and
sets the parity bit to odd, even or none (mark parity) for outgoing data.

Stop bit

The last character transmitted is the stop bit. The stop bit provides a single bit
period pause to allow the receiver to prepare to re-synchronize to the start of a
new transmission (start bit of next byte). The receiver then continuously looks
for the occurrence of the start bit. If 7 data bits and no parity is selected, then 2
stop bits are sent from the PAX meter.
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FACTORY SERVICE OPERATIONS (FALLrY)

FACTORY SERVICE CODE

o-254

| | =
Luﬁty

Enter the Service Code for the desired operation.

RESTORE FACTORY DEFAULTS
e o () [T T s
L rESEE L OdE
13 1

Use the /F\ and ¥2/ keys to display [idF 65 and press P. The meter will flash
rESEL and then return to L0dE 50. Press the P key to return to Display Mode.
This will overwrite all user settings with the factory settings. The only exception
is the User Mnemonics which retain their programmed values (see Code 69).

RESTORE FACTORY DEFAULTS (w/Units Mnemonics)
Fiac o ) T T
odE ™ rESEE LodE ™

59 5

Same as Code 66, except the User Mnemonics are also returned to the factory
default settings (blank).

MODEL AND CODE VERSION
[0f = [ P-G [T~

UEr X.xx
The meter will briefly display the model (PZ5) on Line 1, and the current
firmware version ({Er x.xx) on Line 2, and then return to L0dE 50.

METER CALIBRATION

Preparation for Voltage Input Calibration
Warning: Input Calibration of this meter requires a signal source
A capable of producing a signal greater than or equal to the range
being calibrated with an accuracy of 0.01% or better.

Before starting, verify that the Input Range Jumper is set for the range to be
calibrated. Verify that the precision signal source is connected and ready. Allow
a 30 minute warm-up period before calibrating the meter. Selecting 110 at any
calibration step, will cause the unit to maintain the existing calibration
parameters for that step. Selecting 4£5 and pressing the P key will cause the unit
to store new calibration settings for the range selected. Pressing D at any time
will exit programming mode, but any range that has been calibrated will
maintain the new settings.

Input Calibration Procedure

. After entering LodE %8, in Factory Service Operations, select the input
@628y orB280u) to be calibrated.

. Press the P key until the desired range along with ¢R is indicated on Line 1
of the meter.

3. Apply the zero input limit of the range indicated on Line 1 of the meter.

4. Press [F\to select 4E5.

. Press P. Display will indicate - - - - on Line 2 as the unit reads and stores the
new calibration parameter.

—

NS}

W

6. Display will indicate the desired range along with FIL on Line 1 of the meter.
7. Apply the signal level indicated on Line 1 of the meter.

8. Press [F\ to select YEG.

9. Press P. Display will indicate - - - - on Line 2 as the unit reads and stores the

new calibration parameter.
10. Repeat Preparation and Calibration Procedure for the other Input Range if
calibration for the other range is desired.

Analog Output Card Calibration

Before starting, verify that a precision meter with an accuracy of 0.05% or
better (voltmeter for voltage output and/or current meter for current output) is
connected and ready. Using the chart below, step through the five selections to

FIC - @ ] - be calibrated. At each prompt, use the PAX2S [FA\ and 7/ keys to adjust the
L L":"E FI5 L HL FI5 an OPUE AnlOuk output so that the external meter display matches the selection being calibrated.
yg nn Hnu Py ntuu When the external reading matches, or if the range is not being calibrated, press
AL the P key to advance to the next range. When all the desired ranges have been
The meter has been fully calibrated at the factory. Scaling to convert the input calibrated, exit programming mode and remove the external meters.
signal to a desired display value is performed in Input Parameters. If the meter
appears to be indicating incorrectly or inaccurately, refer to Troubleshooting DISPLAY | EXTERNAL METER | ACTION
before attempting to calibrate the meter. When recalibration is required 000 0.00 mA Adjust if necessary, press P
(generally every 2 years), it should only be performed by qualified technicians 0004A 4.00 mA Adjust if necessary, press P
using appropriate equipment. Calibration does not change any user programmed pi—— 20.00 A ——
parameters. However, it will affect the accuracy of the input signal and the 4ocoA Lom Adjust if necessary, press P
values previously stored using the Apply (APPLY) Scaling Style. 00w 0.00 V Adjust if necessary, press P
100w 10.00 V Adjust if necessary, press P
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TROUBLESHOOTING

PROBLEM

REMEDIES

No Display At Power-Up

Check power level and power connections

No Display After Power-Up

Check Display Module: d-LEY, d-fonk, and LI iE { program settings.

Program Locked-Out

Check for Active User Input, programmed for PLIL. Deactivate User Input.

Enter proper access code at LIdE [ prompt. (Universal access code = 222)

No Line 1 Display

Check program settings for Line 1 Display Value Select/Enable. Confirm at least one Line 1 Display
Value is enabled (YE5).

No Line 2 Display

Check program settings for Line 2 Value Access. Confirm at least one Line 2 Parameter Value is enabled
in Main Display Loop (d-rEAd, d-r5t, d-Enkr).

No Line 1 Units Mnemonic Display

Check program settings for Line 1 Units Mnemonic(s).

Display of DL 8L, ULUL , or*, . .7

See General Meter Specifications, Display Messages.

Incorrect Input Display Value

Check Input Jumper Setting, Input Level, and Input Connections.

Contact factory

Modules or Parameters Not Accessible

Check for corresponding plug-in option card.

Verify parameter is valid in regard to previous program settings.

Error Code: Err KEY

Keypad is active at power up. Check for depressed or stuck keypad. Press any key to clear Error Code.

Error Code: EE PAr
Error Code: EE Pdn

Parameter Data Checksum Error. Press any key to clear Error Code, verify all program settings and cycle
power. Contact factory if Error Code returns at next power-up.

Error Code: ErrPro

Parameter Data Validation Error. Press any key to clear Error Code, verify all program settings and cycle
power. Contact factory if Error Code returns at next power-up.

Error Code: EE [AL

Calibration Data Validation Error. Contact factory.

Error Code: EE L n

Linear Output Card Data Validation Error. Press any key to clear Error Code and cycle power. If Error
Code returns at next power-up, replace Linear Option Card or contact factory.

1-717-767-6511
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