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SPOTLIGHT on Rotary Encoders

RVi2s TVigo ‘

The RVI25 is a rugged, industry-standard, This is our smallest, most economical incremental
2.5" incremental encoder with a wide encoder. With a diameter of only 40

variety of options. With resolutions mm (1.57") it can fit in the tightest

up to 5,000 ppr available, this of spaces. The tangential cable
encoder is ready for most exit allows the cable to be
applications. Multiple flange positioned either axially
types and connection options, or radially. This unit
including mil-spec connectors, also features a metal
make it simple to integrate. pulse disc and Opto-
Available with 1/4" and 3/8" ASIC technology for

shaft sizes. high reliability. Output
resolutions are available up
See pages 18-19 to 1,024 ppr.
See pages 20-21
RHI58
This small, ‘hollow shaft encoder is

now available with resolutions up to
100,000 ppr for extremely precise
positioning applrca ns. Shaft

2 il wtth a metal pulse
_disc th_e_s ‘encoders

1/2 Th(er encuder

is held in place neered to take W
by the included abuse. Designed for high
torque rest. sshock and vibration. They
| provide resolutions up to /
2,500 ppr. g
DVS/DVMs8 EVS/EVMs58

The newest additions to our encoder
portfolio are Ethernet TCP/IP
absolute encoders. They provide

) resolutions up 16-bit for single-turn
and 3o0-bit for multi-turn units.
Programming and setup are
easily achieved through
the built-in web server
that allows access
through any Internet
browser.

DeviceNet absolute encoders
now have up to 30-bit resolution:
up to 16-bit for single-turn and
14-bit for multi-turn. They are
designed for the most precise
positioning applications
with 65,536 steps per
turn. Diagnostic LEDs
are integrated into the
removable housing cover
to make troubleshooting
quick and easy.

See pages 88-90
S5ee pages 8o-83

Visit us at www.am.pepperl-fuchs.com or call us at 330-486-0001
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otary encoders are arﬁeng the most useful and versatile pieees of equipment available
_ to the automation industry, providing accurate position measurement and speed
_feedback. Pepperl+Fuchs is proud to offer a complete line of incremental and absolute

rotary encoders in solld and hollow shaft designs for virtually every mdustry application.

A g,

Pepperl+Fuchs rotary encoders are crafted using state- “of-the-art components and

the latest technologies to ensure precision, reliability, and functionality. We’ve been
‘ supplying rotary encoders for over 25 years and have the experience to solve your most

2 difficult rotary or llnear measurement problems '
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B INCREMENTAL ROTARY ENCODERS

Incremental
Rotary

RVI25 TVI40 RVI50
See Page 18 20 22 24 26 28
Highlights o Industry o Smallest o Metal disk for |  Small housing | ® Metal disk for | e Available with
standard 2.5 incremental durability durability 10,000 pulses
housing encoder per revolution
Diameter 2.5" 40 mm 50 mm 50 mm 58 mm 58 mm
Solid Shaft Diameter 1/4" or 3/8" 8 mm 8 mm 8 mm 6mmor10mm | 6mmor 10 mm
Hollow Shaft
Recessed Hollow Shaft
Flange type Square, Clamping Clamping Clamping Clamping, Servo | Clamping, Servo
Clamping, Servo
Max. Shaft Speed 12,000 RPM 6,000 RPM 6,000 RPM 10,000 RPM 6,000 RPM 12,000 RPM
Max. Shaft Load Axial/Radial* | 40 Ibs/40 Ibs 20 1bs/20 Ibs 20 1bs/20 Ibs 32 Ibs/33 Ibs 20 Ibs /20 Ibs 40 Ibs/40 Ibs
Pulses per Revolution 5,000 1,024 1,024 2,500 1,500 10,000
Operating Voltage 50r10-30VDC | 4.75t030VDC | 4.75t030VDC | 50r4.75-30VDC | 4.75t030VDC | 5or10-30 VDC
Output Type RS-422 or Push-Pull Push-Pull RS-422 or Push-Pull RS-422 or
Push-Pull Push-Pull Push-Pull
Max. OQutput Frequency 100 kHz 100 kHz 100 kHz 160 kHz 100 kHz 200 kHz
Connection Type MS connector or 0.5mor2m 0.5mor2m 12-pin connector or 0.5mor2m 12-pin connector or
shielded cable shielded cable shielded cable | 0.5m shielded cable | shielded cable 1 m shielded cable
Protection Rating IP54 or IP65 IP54 IP40 or IP54 IP50 IP54 IP65

* Shaft load ratings based on bearing lifetime of 108 revolutions. Reduced shaft loads will increase bearing life. See individual data sheets for more information.

Machine tools use rotary
encoders to precisely
control cutters or to position
indexing tables.

Elevators use rotary encoders to
determine what floor they are on
and to level the elevator car when
the door opens.

Conveyors have rotary encoders built into
them to track the speed and distance of
objects moving on the conveyor and to
position items for additional work.

Robotics use rotary encoders
to provide critical data on tool
location and actuator movement.

Worldwide Headquarters

USA Headquarters
+49 621 776-0

Asia Pacific Headquarters
330-486-0001

+65 67799091
Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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TSI140

30

® Smallest
recessed
hollow shaft
encoder

40 mm

4 mm, 6 mm or
1/4in.

Torque Rest

6,000 RPM

1,024
4.75t0 30 VDC
Push-Pull

100 kHz

0.5mor2m
shielded cable

IP54

THI58

32

e Economical
hollow shaft
encoder

58 mm

10 mm, 12 mm,
15 mm or 5/8 in.

Torque Rest

6,000 RPM

1,500
4.75t0 30 VDC
Push-Pull

100 kHz

0.5 m shielded
cable

|P54

Typical Applications:

Packaging

Elevators
Robotics

Want more

Conveyors

Machine tools
Printing presses

machines

Wind generators
Overhead cranes

information?

® Hollow shaft

58 mm

10 mm, 12 mm,

15 mmor 1/2 in.

Hollow Shaft

6,000 RPM

100,000
50r10-30 VDC

RS-422 or
Push-Pull

200 kHz

1 m shielded
cable

IP54

® Recessed
hollow shaft

58 mm

10 mm or 12 mm

Hollow Shaft

12,000 RPM

5,000
50r10-30 VDC

RS-422 or
Push-Pull

200 kHz

12-pin connector or
1 m shielded cable

IP54

Simply go to: www.trustpf.com/encoder

Worldwide Headquarters

+49 621 776-0

USA Headquarters

330-486-0001

e | argest hollow
shaft

87 mm

16 to 45 mm, 5/8in.,
3f4in., 7/8in.or 1in.

Torque Rest

3,500 RPM

2,500
50r10-30 VDC

RS-422 or
Push-Pull

120 kHz

12-pin connector or
1 m shielded cable

IP65

+65 67799091

Series 30

40

* Rugged housing
for tough
environments

90 mm

12 mm

Servo

6,000 RPM
61 1bs/54 Ibs
5,000
50r 10-30 VDC

RS-422 or
Push-Pull

100 kHz

12-pin connector or
2 m shielded cable

IP65

Asia Pacific Headquarters

RVI78 RVI84
42 44
® Designed for e |ntrinsically
severe shaft safe, up to 25
loading pulses per
revolution
78 mm 78 mm
10 mm 10 mm
Clamping Clamping
6,000 RPM 3,000 RPM
50 Ibs/68 Ibs 50 Ibs/68 Ibs
5,000 1-25
10-30 VDC 8 VDC (NAMUR)
Push-Pull NAMUR
100 kHz 5 kHz
6-pin connector or 2 m cable
2 m shielded cable
IP65 |P65
F2PEPPERL+FUCHS 3
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B ABSOLUTE ROTARY ENCODERS

Absolute
Rotary
Encoders

Single-Turn
Multi-Turn

See Page

Highlights

Interface

Diameter

Solid Shaft Diameter
Hollow Shaft

Recessed Hollow Shaft
Flange Type

Max. Shaft Speed

Max. Shaft Load Axial Radial*
Operating Voltage

Max. Single-Turn Resolution
Max. Multi-Turn Resolution
Connection Type

Protection Rating

FVS58
FVYM58

48

e Parallel output

Parallel
58 mm

6 mmor 10 mm

Clamping or
Servo

12,000 RPM

40 Ibs/40 Ibs
10-30 VDC
8,192
4,096

19-pin connector,

26-pin connector,

or 2 m shielded
cable

IP65

FSS58
FSM58

52

® Recessed
hollow shat
with parallel
output

Parallel

58 mm

10,12 or 15 mm
Torque Rest

12,000 RPM

10-30 VDC
8,192
4,096

19-pin connector,

26-pin connector

or 2 m shielded
cable

IP65

e [p to 28 bits
of resolution

SSI
58 mm

6 mmor 10 mm

Clamping or
Servo

12,000 RPM

40 Ibs/40 Ibs
10-30 VDC
65,536
16,384

12-pin connector
or 1 m shielded
cable

IP65

® Recessed
hollow shaft up
to 28 bits

SSl

58 mm

10 mm or 12 mm

Torque Rest

12,000 RPM

10-30 VDC
65,536
16,384

12-pin connector
or 1 m shielded
cable

IP65

—
e

o AS-Interface
encoder
utilizes up
to 16 slave
addresses

AS-Interface
58 mm

6 mmor 10 mm

Clamping or
Servo

12,000 RPM/
6,000 RPM

40 Ibs/40 Ibs
from AS-Interface
8,192
4,096

4-pin micro DC
connector

3

BSS58
BSM58

68

® Recessed
hollow shaft

AS-Interface

58 mm

10 mm or 12 mm

Straight Pin
Torque Rest

10,000 RPM/
6,000 RPM

from AS-Interface
8,192
4,096

4-pin micro DC
connector

IP65

Overhead cranes are positioned by
rotary encoders, which also measure
crane speed to prevent accidents and
overruns.

4 [ PEPPERL+FUCHS
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Wind generators have adjustable

vanes to take advantage of any wind,

no matter how slight, and rotary
encoders make it possible.

Worldwide Headquarters

+49 621 776-0

Packaging machines measure the size of an
item and track the amount of material used to

pack it with rotary encoders.

USA Headquarters
330-486-0001

Printing presses track the
amount of paper on a roll
and measure where to cut
using rotary encoders.

Asia Pacific Headquarters
+65 67799091
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CANopen

CVS58
CVM58

72

e {Up to 30 bits of
resolution

CANopen
58 mm

6 mm or 10 mm

Clamping or
Servo

12,000 RPM

40 Ibs/40 Ibs
10-30 VDC
65,536
16,384

Removable
terminal housing
with PG glands

IP65

CANopen

CSS58
CSM58

76

® Recessed
hollow shaft for
CANopen

CANopen

58 mm

10,12 or 15 mm
Torque Rest

12,000 RPM

10-30 VDC
65,536
16,384

Removable
terminal housing
with PG glands

IP65

Typical Applications:

Conveyors
Elevators
Robotics

Machine tools
Printing presses
Packaging machines

Wind generators
Overhead cranes

Want more information?
Simply go to: www.trustpf.com/encoder

Worldwide Headquarters
+49 621 776-0

DeviceNet.

DVS58
DVM58

80

® Diagnostic
LEDs

DeviceNet
58 mm

6 mm or 10 mm

Clamping or
Servo

12,000 RPM

40 Ibs/40 Ibs
10-30 VDC
65,536
16,384

Removable
terminal housing
with PG glands

IP65

USA Headquarters

DeviceNet.

DSS58
DSM58

84

e Upto 30 bit,
recessed
hollow shaft

DeviceNet

58 mm

10,12 or 15 mm
Torque Rest

12,000 RPM

10-30 VDC
65,536
16,384

Removable
terminal housing
with PG glands

IP65

330-486-0001

EVS58
EVM58

88

e Configuration
via web
browser

Ethernet TCP/IP
58 mm

6 mm or 10 mm

Clamping or
Servo

12,000 RPM

40 Ibs/40 Ibs
10-30 VDC
65,536
16,384

(3)yM12x 1
connectors

IP65

ESS58
ESM58

91

® Recessed
hollow shaft
with config-
uration via web
browser

Ethernet TCP/IP

58 mm

10,12 or 15 mm
Torque Rest

12,000 RPM

10-30 VDC
65,536
16,384

(3)yM12x1
connectors

IP65

Asia Pacific Headquarters
+65 67799091

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

rlrJolrR]L RJOJFL!
Oe080 00
PVS58 PSS58
PVYM58 PSM58
93 96
© Built-in ® Recessed
programmable hollow shaft
limit switch
PROFIBUS PROFIBUS
58 mm 58 mm
6 mm or 10 mm
10,12 or 15 mm
Clamping or Torque Rest
Servo
12,000 RPM 12,000 RPM
40 Ibs /40 Ibs
10-30 VDC 10-30 VDC
65,536 65,536
16,384 16,384
Removable Removable
terminal housing | terminal housing
with PG glands with PG glands
IP65 IP65
FdPEPPERL+FUCHS 5




B MARKETS AND APPLICATIONS

Rotary Encoders for the
Material Handling Industry

Material Handling

In a world of continuous movement, material handling
links many diverse pieces of equipment. Applications
demand outstanding rotary sensor performance:
absolute position verification and speed monitoring.
With our experience in material handling techniques, you
can be confident that Pepperl+Fuchs provides solutions
for your entire operation with products that nobody else
can match.

B Pallet and container
positioning

B Position of stacker
and gantry cranes
B Hoist monitoring

H Forklift speed/
direction monitoring

6 Worldwide Headquarters USA Headquarters Asia Pacific Headquarters
EPEPPERL*‘FUCHS +49 621 776-0 330-486-0001 +65 67799091

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com



Rotary Encoders for
the Packaging Industry

Packaging

From level control, to empty pouch detection, to glue
pattern verification, you want rugged and reliable
sensors with precise positioning and ultrafast response
times that offer quick changeover
times on the plant floor. When
speed, accuracy and reliability are
vital, Pepperl+Fuchs is the only
sensor supplier you’ll ever need.

Precise product positioning
Measure roll diameter
Low roll detection

[

[

[

B Measure item size
B Verify material length

B Cut-to-length measurement
[

Monitor conveyor speed &
distance

Worldwide Headquarters USA Headquarters Asia Pacific Headquarters 7
+49 621 776-0 330-486-0001 +65 67799091 EPEPPERL"'FUCHS
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B MARKETS AND APPLICATIONS

Rotary Encoders for the
Printing and Elevator/Escalator Industry

Printing Doors, Gates, Elevators & Escalators
Pepperl+Fuchs knows printing: every segment, every Pepperl+Fuchs has been a trusted sensor supplier
step in the process. In the printing industry, sensors to the elevator/escalator industry for over 25 years.
need to be robust, versatile enough to performin a Developed to optimize performance and minimize
variety of machines, and rugged enough to withstand downtime, our encoders are used to monitor critical
vigorous plant floor environments. P+F has those speed, synchronization, and absolute positioning.
sensors. In fact, we have the largest and most diverse Offering proven solutions,
selection of sensing technologies in the world. P+F is Pepperl+Fuchs has the
expanding the limits of sensing technology. experience you’ve come to
trust in both industrial and

B Measure roll diameter commercial applications.
B Web measurement and alignment
® Monitor sheet length ¥ Door positioning
® End of roll H Cab positioning

detection B Handrail-to-stair
® Monitor synchronization

finisher B Rotation direction

positioning » monitoring
H Monitor H Slip monitoring

conveyor

position

8 Worldwide Headquarters USA Headquarters Asia Pacific Headquarters
EPEPPERL+FUCHS +49 621 776-0 330-486-0001 +65 67799091

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com



Rotary

Encoders

Principles of Rotary Encoders ........ccocusseresea d-ig @ Absolute Rotary Encoders .......ccecusrersmneersanes k7-pg
INtroduCtion ...ceceeeeesecerssnmerssnsrsssnssssnnssssnsensns i FVS58/FVMB58 SerieS......ocurrmrrssanrrssnnrssans 48-51
Types of ENCOders....cuamrrrnmrrrsnnsrssmsssssnsessnns i FSS58/FSM58 Series .....ocurrseerrsanrrssnsrssnns 523-55
Encoder Design.....ccccceereeerrscerssnnssssnnesnns h1-a2 AVS58/AVM58 Series .....cceocmersamrrssanrssannes 56-59
Mounting Instructions.......c.cccueecersserssscsenans h2 ASS58/ASM58 Series....ccceeuersmmrrssmnrssanees 60-63
Installation InStructions .......cceeeeeseeerescnenans K] BVS58/BVMS58 Series.....ccuurmrrssnmrrssnnrsnns 64-67
Safety INStructions.......ccceeerscrssessssnsssasssanens iE) BSS58/BSM58 Series......ccuumrssmrssanssnssses 68-71
Operating Instructions for CVS58/CVIMB5S8 SerieS....crrmrrrranrrssmnsrsannenss 72-75
Incremental Rotary ENcoders ........uuuense A4-45 CSS58/CSM58 SEri€S wuvururmesessmsrsmssssseans 76-79
Operating Instructions for DVS58/DVM58 SerieS.....ccuermerssamrrssnnesnns 80-83
Absolute Rotary Encoders ........coumummnmannnnses DSS58/DSM58 SErIieS overreememmmemsessesssssses 84-87
Intrinsically Safe Devices.....ccccearrssaerrssnnesans EVS58/EVIMBE SIS mmmmmmmemeemeeeeeeeesesesn Bd-90

ESS58/ESM58 Series......ccuumrssmrssanssnssses 91-p2

Incremental Rotary ENcoders .......couuussnauen: [i7-kd PVS58/PVIM58 Series uueurureremmsesessssssseass ©3-p5
RVI25 Series ...icurrmmrmsrmmsnnssnasnnsnnssnnsnnsnnnnss hg-19 PSS58/PSM58 Series e emecmeseeeeeemmen 96-98
TVI40 SerieS.irrrrsssssssnnnnnnnnnnnnnnssssssnssnnnnnns 20-21|
TVIS0 Series...cuummmmmmmsssarassarasananans 2RI | AcCesSOMes wummmmmmmmmmmmesssesssessssssssssesses Bd-h07
RVI50 SEri€S ..cvursursurssmsssssnssnssnssassmssnssnnans 24-25 Connectors and Cordsets w..m s
TVI58 Series...cciummmmmmmmmsnnmnnnssnnsssnnssnnannns 26-27 Synchro Clamping Elements ......ccceesssesneas
RVI58 Series ...cccrrsumssmsssssmssnssnssnssassnssanns 28-29 Mounting BracketS....eeeeeeseessesssseens Ao1-A02
TSI40 Series....ummmmsssnsssssssnas 30-31 COUPIINGS ceeerersrsmrsnsmsarsnsnssssnssnsnsassnsassnsnsanas
THI58 Series ..ccimuurmusrmmmsmnmrmmssmnsssnmsnnnuss 32-B3 Measuring WheelS......cuceeresresrssssssssessessesses
RHI58 Series ....ccurmrmmmmmsmismusnmmnnssnnunnnnnnss B4-35 CaADIC PUIIS oreeeeeeeeesemmsessesssmmensessemmnnns H05-f07
RSI58 SEri€S wurrrrrrrrrsrsssssssssssssssssssnnnnnnnnnns 36-37
RHIOO0 Series ......oomrmsmsmsrsssssssssnsssssnannas L T e hod-f12
Series 30 ...ccuimrsursursmssmsnssnssnssnssnssassnsannas 40-41 GIOSSANY wevrereeresesesssessmsessmsessesesessaseans Hos-Aog
RVI78 Series ......cvmmmmmsemsmnssnsesssssannns 42-43 IP Ratings....cocsmsmrsmssmsassnssnsassesssssssassnssnsasans 110
RVI8B4 Series ..iccurrmmmmmmmrmnssmmsssnmsssmsnnnnnnnas 44-a5 Warranty Info and Registration ........oeeeesess A11

Model Number IndexX.......ccceeemrrsncnessansessnnas 112

E PEPPE RL FUC HS Pepperl+Fuchs®Inc. e 1600 Enterprise Parkway ® Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com n
+ Telephone (330) 486-0001 » FAX (330) 405-4710 * E-Mail: fa-info@us.pepperl-fuchs.com

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com



Principles of Rotary Encoders

Introduction

In automation applications, rotary encoders are used as
sensors for angle, position, speed and acceleration. By using
spindles, gear racks, measuring wheels or cable pulls, linear
movements can also be monitored by a rotary encoder. Rotary
encoders convert a mechanical rotation value into an electrical
signal that can be processed by counters, tachometers, logic
controllers and industrial PCs.

Rotary encoders use a glass or plastic disc with alternating
transparent and opaque fields, with a light source on one
side and a light-sensitive sensor on the other. As the disc
rotates, the light source is alternately blocked and revealed
to the sensor. Whenever the light source hits the sensor, the
encoder transmits an electric pulse that can be interpreted
by a controller. The pulse ends when an opaque field on the
disc blocks the light source. Rotation of the disc results in a
square-wave pulse output.

Most rotary encoders use an infrared light-emitting diode as a
light source, and photodiodes or phototransistors as receivers.

If no other functions are added to the encoder, the only
output is a square wave that indicates that the disc is rotating.
The direction of rotation and absolute position cannot be
determined from a square wave output alone. Therefore,
additional components are added to many rotary encoders to
provide additional data about the rotation.

Types of Encoders

Incremental Rotary Encoders

Incremental rotary encoders supply a certain number of pulses
for each shaft revolution. Measuring the cycle duration, or
counting the number of pulses during a pre-determined unit of
time determines rotational speed. If the pulses are measured
after a reference point is added, the calculated value
represents a parameter for a scanned angle or the distance
covered.

Two-channel encoders (those with a phase shift of 90°) enable
the controller to determine the direction of rotation and can
enable bi-directional positioning. Three-channel incremental
encoders provide a “zero signal” for each revolution, giving a
fixed point of reference.

For more information, please refer to the section titled
“Operating Instructions for Incremental Rotary Encoders” on
pages 14-15.

Absolute Rotary Encoders

Absolute encoders provide a uniquely coded numerical value
for each shaft position. Absolute rotary encoders eliminate
the need for expensive input components in a positioning
application because they have built-in reference data. In
addition, reference runs after a power failure or when the
machine is switched off are not required because the encoder
provides the current position value immediately.

Single-turn absolute encoders divide the shaft into a defined
number of steps. The maximum resolution is 16 bits, which
means that up to 65,536 positions can be defined.

By using a multi-step gear, multi-turn absolute encoders not
only provide the angular position within a revolution, but also
the number of revolutions. Multi-turn encoders have a 14-bit
resolution to indicate the number of turns, which means that
up to 16,384 revolutions can be identified. Overall resolution
is 30 bits (16 bits per turn + 14 bits for the number of turns) or
1,073,741,824 measuring steps.

Parallel absolute encoders transmit the position value to
external analyzing electronics through multiple wires, one for
each bit.

In the case of serial absolute encoders, the output data can
be transmitted by means of standardized interfaces and
protocols. In the past, point-to-point wiring was used for
serial data; today, fieldbus systems are becoming increasingly
popular.

For more information on encoder operation, please refer to the
section titled “Operating Instructions for Absolute Encoders”
on page 16.

m E PEPPERL FUC HS Pepperl+Fuchs®Inc. ® 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 « www.am.pepperl-fuchs.com
+ Telephone (330) 486-0001 » FAX (330) 405-4710 * E-Mail: fa-info@us.pepperl-fuchs.com
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Principles of Rotary Encoders

Encoder Design Hollow Shaft Encoders

. Hollow shaft encoders use a continuous
Solid Shaft Encoders borehole or a blind hole (recessed hollow
Solid shaft encoders feature a solid drive

shaft encoder) which houses the
shaft that must use an additional

drive shaft. Integrated hub and
coupling to link the encoder shaft shaft connections make linking
to the application’s drive shaft. The the encoder and the drive simple
spring-based coupling compensates

J-D? m| and easy. Built-in torque rests
for misalignment. Belts, pinions, compensate for axial misalignment J
measuring wheels and cable pulls

! of the encoder and drive, making a - ’
can also be mounted to the solid compensating coupling unnecessary.
drive shaft. Depending on the type of

coupling used, it is important to observe the maximum shaft With hollow shaft encoders, the shaft and hub

load, since excessively high radial or axial forces can damage connection is already integrated, but it is vital to mount the

the encoder. encoder so that the correct torque is transmitted to the drive
shaft and not to the body of the encoder. Typically, hollow

Advantages of solid shaft encoders: shaft encoders are mounted in such a way that the weight of

the encoder is placed on the drive shaft, while a pin securing
the body of the encoder prevents it from rotating around the

¢ Higher environmental protection rating drive shaft as torque is applied. Encoder motion should not be
restricted in any other way, as it could affect the accuracy of
the encoder.

e Simple construction

e Can be mechanically and electronically disengaged from
the application, depending on coupling

Recessed hollow shaft encoders are identical in all ways to

standard hollow shaft encoders except that the hole is bored

only partly through the encoder housing. Mounting techniques

for recessed encoders are also the same.

Hollow shaft encoder

Clamping Flange

The encoder can be mounted using the clamping flange,
which ensures that the rotational axis is centered. The
threaded holes on the encoder face can also be used.

Servo Flange (synchro flange) Advantages of hollow shaft encoders:
The encoder can be mounted using the synchro groove with
mounting components, by using the threaded holes on the

encoder face, or by using a mounting bracket. ¢ Quick installation

e Simple mounting
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Principles of Rotary Encoders

Shaft Load Mounting a solid shaft encoder using an eccentric clamp

Pepperl+Fuchs encoder shafts are mounted using two ball
bearings. The encoder’s service life is directly dependent upon X Synchro clamping element 8302-3
the bearing’s structural integrity, which is, in turn, dependent
upon five main components:

e Speed
e Temperature
¢ Axial load

e Radial load

® Load location (on the shaft)

i RVI50
Pepperl+Fuchs specifies maximum encoder shaft loading N -
and bearing service life based upon “worst case” permissible . . _ _
conditions (i.e. maximum speed, temperature and shaft forces, =~ Mounting a solid shaft encoder with a mounting bracket

where the load is centered/applied on the shaft end). Soring disk counling 9404
pring disk coupling

With proper encoder mounting and selection of shaft
couplings, P+F encoders will provide a service life beyond the
stated value. Conversely, if mechanical loading is increased
beyond the catalog-specified limits, an encoder’s working life
will be reduced.

RVI58 with
servo flange

Example: At 6,000 rpm, with axial and radial shaft loads of 40
Ibs, the RVI25’s specified service life is 2 x 102 revolutions. If
the axial and radial shaft loads are reduced to 13 lbs and 9 lbs
respectively, the guaranteed service life increases to 2 x 10'°
revolutions.

- paN—

= \ Synchro clamping element

from mounting set 9311

Mounting bracket 9300

Mounting Instructions

Mounting Encoders ]
Mounting a solid shaft encoder using an L-bracket Use of Couplings
RVISG with clamping flange To prevent excessive loads on the encoder bearings, the
% \ encoder and drive shaft must be linked with a flexible
\ coupling. Without a flexible coupling, slight misalignment
of the encoder and drive shaft or changes in alignment due
Pl to temperature fluctuation can generate excessive axial or

radial forces. In a rigidly mounted system, this can destroy
|* T B B the encoder. However, a coupling with high torsional rigidity

will reduce the torsional error between the encoder and drive
—1 shaft.

For data on maximum radial, axial or angular misalignment,
| please refer to the encoder data sheets.

L-bracket 9203 Axial misalignment Aa Aa

,E ,,,,,,, ,,,,,8,

Radial misalignment Ar
o By

Angular misalignment Ao

(ST
E ’ :
— RN > .
<
~
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Principles of Rotary Encoders

Installation Instructions

Anti-interference Measures

Because of the sensitive nature of today’s electronics, a
consistently applied anti-interference and wiring protocol
should be designed into any encoder system. The following
procedures should be followed whenever mounting an
encoder in a normal industrial environment (please note that
no two environments are the same—if you have questions,
please contact your local P+F representative for a detailed
analysis of your application).

e Terminate a serial line with a 120Q resistor at the controller
and the last encoder in the loop. The resistor should be
installed between the Receive/Transmit terminals.

e Keep encoder wiring away from power cables and conduit.

If crossing power cables is necessary, make sure the wires
are perpendicular, not parallel.

* Make sure your cable’s shield has a cross section of at
least 12 AWG (4 mm?).

* Make sure your cable’s wire has a cross section of at least
26 AWG (0.14 mm?).

e Do not kink or bend the cables.

* Do not exceed the minimum bending radius as shown on
the cable data sheet. Avoid tensile and shearing loads on
the cable.

Operating Instructions

Every encoder manufactured by Pepperl+Fuchs is tested
before leaving the factory. To ensure continued operation,
please observe the following precautions:

* Do not strike or hammer on the encoder housing or shaft.
* Do not overload the encoder shaft, either axially or radially.

* The accuracy and service life of the encoder is guaranteed
only if a suitable coupling is used.

e Power to the encoder and controller must be applied at the

same time.
* Do not service wiring with power applied to the system
* Do not exceed maximum operating voltage.
Notes on Electrical Shielding
¢ Apply shielding on both sides to a common ground.

e The shield has to be installed behind the insulation and
must be clamped to a large surface below the strain relief.

e With screw-type cable connections, the strain relief must
be grounded.

e Use only metallic plugs (such as sub-D plugs with metallic
housings).

Safety Instructions

Warning

Caution

Please observe the national safety and accident
prevention regulations as well as the subsequent
safety instructions in these operating instructions
when working on encoders.

If failures cannot be remedied, the device must
be shut down and secured against accidental
operation.

Repairs may be carried out only by the
manufacturer.

Entry into and modifications of the device are not
permissible.

Tighten the clamping ring only, if a shaft has been
fitted in the area of the clamping ring (hollow
shaft encoders).

Tighten all screws and plug connectors prior to
operating the encoder.

&

Do not stand on the encoder!

%

Do not remachine the drive shaft!

&

Avoid impact!

@

Do not remachine the housing!
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Principles of Rotary Encoders

Operating Instructions for
Incremental Rotary Encoders

Incremental rotary encoders emit pulses as the shaft is
rotated, and the number of pulses is used to calculate angular
position. The resolution (Z) of an incremental encoder is the
number of pulses per revolution. The signal frequency is used
to determine the angular speed (®) and the change in position
for a given period of time is used to calculate the angular
acceleration (o).

Rotational Direction Monitoring in
Incremental Rotary Encoders

In order to determine the direction of rotation of a movement,
the scanning principle is used on both channel A and channel
B. The direction of rotation can be determined by evaluating
the two signals, which are phase-shifted by 90 degrees.

In the first figure below (I cw), channel A precedes channel
B. This indicates clockwise rotation. Il ccw shows counter-
clockwise rotation. The direction of rotation is determined by
viewing the encoder shaft head-on.

Depending on the type of incremental rotary encoder, channel
A or channel B is the leading channel. For more information,
refer to the encoder data sheet.

rcrorororororTrorTrororoTrToTrToToT T
I I I I I I I I I I I I I I I I I
roror o -r - T -r - T R |
o | | | | o
A r-ror o -~ -r - “r-f-r- T TToT T
o | | | | L
[ T T T -r - T T T L
I I I I I I I I I I I I I I I I
[l e ol T -r- T - T T ( )lCW
o | | | | | | o
B r-r-p-r-o -r- -r- T -r - R R |
o | | | | | | L
oo T -r- T il T cToET
I I I I I I I I I I I I I I I I
[l e el T -r- T o T T
o | | | | | | L
A r-—r-F-r-F-r-F-r-F-r-t-r-fF-r-F-7-
I I I I I I I I I I
- T -r- T T T T i
I I | I | I | I

Zero Signal

Determining the frequency of the pulses is the job of the
controller, PLC or tachometer. The zero signal is a pulse that
occurs once per revolution at a fixed point and is transmitted
using a third channel (often called channel 0 or Z). The zero
signal is usually used as a reference signal for positioning.

The diagram below illustrates the output of a 3-channel
incremental rotary encoder.

L e e e e B
I I I I I I I I I I I I I I
L T -r - T -r - T L
A L i e A I A A A I A R A
L T -r- T -r - T I
I I I I I I I I I I I I I
- -r - T -r - T - -
B rr-f-r-f-r-f-r-f-t-p-r-f-
o= - L

Inverted Channels

Inverted signals are transmitted in addition to channels

A, B and Z to improve signal quality. Inverted signals are a
standard feature in RS-422 interfaces and are optional on
push-pull outputs.

r~r-r-r-rorCrCrorCrororororo
R e e
ror- T -r- T -r- T -r-
[ | | | | | |
A r-r—f-rF-rF-rfF-r-F-r-fF-r-
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[ | | | | | |
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Lo | | | | [
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= Lo | | | | o
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R | | | | [
[ i T - T - T -
IR |
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[ - L B B B B R
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[ [ e R R R
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The advantage of normal and inverted signal transmissions is
that filtering of unwanted signals is possible. If a noise pulse
occurs, it will be induced equally on all channels. Subtracting
the normal and inverted encoder signals from each other
eliminates the noise pulse. The figure below illustrates how
this is done.

Interference

Signal cable

Inverted signal cable

Filtered signal

Pulse Multiplication

Pulse multiplication is used to increase the number of
measuring steps or to reduce the output frequency of an
incremental rotary encoder. The signals of an incremental
rotary encoder can be doubled or quadrupled by linking
channels A and B.

For example, an application may need 20,000 measuring
steps for each revolution at a speed of 3000 RPM. If the
control unit (PLC, counter or tachometer) provides the

option to quadruple the signal, then an inexpensive rotary
encoder with 5000 pulses can be used. In addition, the output
frequency of the incremental rotary encoder is reduced.

e Without quadruple multiplication: 1 MHz (this frequency is
too high for most control units)

e With quadruple multiplication: 250 kHz
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Principles of Rotary Encoders

Doubling of signals Interfaces
I O I N A A Line Driver (RS-422)
A rorercperoperoperoporopercporore This symmetrical interface is recommended for use whenever
o T a longer cable length is required. The corresponding core pairs
B ::&,r I RN R I I I»—::‘ must be twisted for maximum interference resistance.
R R This interface can also be used as a replacement for the TTL
PSRN I O I I O I I A interface. In this case, the inverted outputs are not used.

PLC

A
[ el el el el el el el sl el el el el il el |
R e e e e | A
r-ror- T - T -r- T oo R
[ | | | | | | =
A r-r-r-F-r-F-r-F-r A

i
AU VAU A
I
=

B
FE T T T S S S E S S S B R 0
NOTE: By linking channels A and B, rotation direction z
data is lost.
Encoder Control unit example
Relationship Between Speed and Output Push-Pull Output
Frequency The push-pull output is a combination of NPN and PNP
outputs. Compared to open collector outputs, the push-
P L N (nin rpm) pull output features an improved square wave. In addition,
60s interference resistance is improved. No external wiring is
Nemax X 60 required as in NPN or PNP outputs. Push-pull also offers
Mmax= — 7 (fmax in HZ, Nmax in rpm) inverted channels. The main applications of push-pull are
within the range of median switching frequencies. The open
- collector outputs can be replaced by push-pull by using only
the non-inverted outputs.
10,000

9,000

||
||
:’222 \\ =150 kHz A > A ] %i
o NN - t

5,000 1 =100 kHz |
| B ™S —
4,000 > —
\ =50 kHz . A

3,000
2,000 f=25kHz [
1,000 —— — 0 ’> 0 L]
0 »
0 1,000 2,000 3,000 4,000 5,000
z [pulses per revolution] Encoder Control unit example
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Principles of Rotary Encoders

Operating Instructions for Absolute
Rotary Encoders

Absolute encoders do not generate pulses, but entire data
strings. The sampling unit in an absolute encoder reads the
code disk to determine the shaft position and the data is
transmitted by parallel or serial interface.

Single-turn

In single-turn absolute rotary encoders, each revolution of the
encoder (360°) is divided into a maximum of 65,536 measuring
steps (16 bit). After each complete revolution, the count begins
again at the initial value. A single turn absolute rotary encoder
does not count the number of revolutions.

Multi-turn

In addition to the coded disk in a single-turn encoder, a multi-
turn encoder adds a gear that counts up to 16,384 revolutions
(14 bit). Overall resolution amounts to 16 bit (single-turn
resolution) plus 14 bit (multi-turn resolution) for a total of 30
bits of resolution. The resulting 1,073,741,824 measuring
steps can be used to divide very long linear distances into
small measuring steps.

Interfaces

The Pepperl+Fuchs encoder line includes the industry’s largest
range of interfaces for absolute encoders:

SSl-Interface:

The Synchronous Serial Interface (SSI) has been developed
to transfer output data to a controller. The controller sends a
bundle of timer pulses and the absolute encoder responds
with the position value.

Parallel Interface:

With a parallel interface, data is sent directly from the Gray-
coded encoder measurement. A parallel interface’s primary
advantage is data transfer speed.

AS-Interface:

AS-Interface uses a multi-slave solution to provide real-time
encoder data transfer.

DeviceNet:

Encoders are available with fully integrated DeviceNet
interfaces that support all DeviceNet functions.

PROFIBUS:

PROFIBUS operation is supported in accordance with Class 1
and Class 2, and satisfies the PROFIBUS profile for encoders.

CAN:

Pepperl+Fuchs offers encoders with a recessed hollow shaft
and solid shaft design in single- and multi-turn versions. Each
model is in accordance with the CAN standard DSP406 (Class
1 and Class 2).

Ethernet:

These encoders are available with Ethernet TCP/IP interface.
The Ethernet interface is programmable via any web browser.

Types of Code

Binary Code

Binary code is a dual number system, consisting of the
numbers 0 and 1. When using binary code, it is important to
note that several bits may change at the same time from step
to step. For example, counting from seven to eight, the bits
0, 1, 2 and 3 change. In order to ensure high transmission
integrity, P+F recommends using a code which changes only
one bit at each step. The evaluating control can then be used
to determine whether the data string is accurate.

Gray Code

Gray code is a unit-distance code; only one bit changes from
step to step. To use this code for distance calculation, it must
be converted to a binary code. Gray code is recommended
for encoders because the data can be transmitted by a serial
interface. To check the unit-distance, every code change has
to be detected by the test logic.

Gray Excess Code

The Gray excess code is extracted from the complete Gray
code. In the process, clipping takes place symmetrically,
permitting the use of even sections only. The idea is that a
different number of measuring steps other than those given by
a power of 2 can be used. Frequently it is necessary to reduce
a 9-bit value (512 measuring steps) to 360 measuring steps.
The unit distance remains unaffected.

Intrinsic Safety Devices

Ignition Protection Class "Intrinsic Safety"
(EEx i) DIN EN 50020

By using the latest technology, it is possible to incorporate
a binary switching behavior in the sensor (with simultaneous
switch condition change on the sensor and ampilifier), while
retaining the standardized voltage and current values. The
characteristic values of voltage and current are kept so low
that a NAMUR sensor can be used in an explosive area
(ignition protection class "Intrinsic safety").

NAMUR sensors are mounted to external amplifiers which convert
the current changes into a binary output signal. P+F offers a large
number of amplifiers for intrinsic safety applications.

NAMUR Sensors, Two-wire

NAMUR sensors in accordance with IEC 60947-5-6 are two-
wire sensors.
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Rotary

Encoders

RVI25 Series 25 Housing, Solid Shaft sssssssssssssssss
TVI40 Series 40 mm Housing, Solid Shaft sasssssssssssns
TVI50 Series 50 mm Housing, Solid Shaft sasssssssssssns
RVI50 Series 50 mmHousing, Solid Shaft sssssssssssssss
TVI58 Series 58 mm Housing, Solid Shaft sssssssssssssns
RVI58 Series 53mmHousing, Solid Shaft sssssssssssssss
TSI40 Series 40 mm Housing, Recessed Hollow Shaft smsss
THI58 Series 58 mm Housing, Hollow Shaft sssssssssssss
RHI58 Series 53 mm Housing, Hollow Shaft sssssssssssss
RSI58 Series 55 mm Housing, Recessed Hollow Shaft sssss
RHI90 Series 587 mmHousing, Hollow Shaft sssssssssssss

35
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m
3
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series 30 90 mm Housing, Solid Shaft ssssssssssannnn
va78 series 78 mm Housing, Solid Shaft ssssssssssannns
RVI84 series 78 mm Housing, Solid Shaft assssssssnnnnnn

19
25
29
-31
33
87
a1
43
45
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E PEPPERL FU CHS Pepperl+Fuchs@Inc. 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
+ Telephone (330) 486-0001  FAX (330) 405-4710 * E-Mail: fa-info@us.pepperl-fuchs.com

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com



Incremental Rotary Encoders

RVI25 Series
Solid Shaft

¢ Outputs up to 5000 ppr

¢ Mil-Spec connectors

1/4” or 3/8” diameter shafts
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Order Code

Housing
N Normal IP54
P With shaft seal IP65

Shaft options
06 @3/8"x0.875"
11 01/4"x0.875"

e Square or servo flange styles

Heavy-duty size 25 housing (2.5”)
10-30 VDC and 5 VDC outputs

The RVI25 series is Pepperl+Fuchs’ industry standard size 25 (2.5%)
encoder. This encoder is well-suited for many applications with its
rugged, industrial housing and variety of options. Standard mounting
configurations include 1/4” and 3/8” shafts and servo or face mounts.
Electrical options include push-pull and RS-422 outputs with either
Mil-Spec connectors or cables. An optional shaft seal protects the
encoder and gives it a protection rating of IP65.

RVI250-00000000N-0000

Pulse count
100, 360, 500, 512, 1000, 1024,
1250, 2048, 2500, 3600, 4096, 5000

Output switching
1 10-30 VDG, push-pull
6 5VDC, RS-422*
X 10-30 VDC, RS-422*

Flange style gig:\lalélulgul * must choose signal output 6
D Square flange 2.65" x 2.65" 5 A* B * ZandKeBel
E Servo flange @ 2.625" to+candA+b+
F Servoflange @ 2.5" . .
G Servo flange @ 2.5" Connection type — f\x';gi‘;""o"
H Servo flange @ 2.5" AR MS3102A16S-1P M16 7-pin connector R Radial
AS  MS3102A18-1P M18 10-pin connector adia
K2 Cable2m
K5 Cable5m
Example: RVI25N-06DK2R61N-1024

BEEM  [3PEPPERL+FUCHS

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

Technical Specifications

Electrical
PULSE COUNT < 5,000 ppr
OUTPUT FREQUENCY <100 kHz
SUPPLY VOLTAGE 10-30 VDC
5VDC
OUTPUT 10-30 VDC, push-pull
10-30 VDC, RS-422
5VDC, RS-422
CURRENT 10-30 VDC <60 mA
CONSUMF"ON 5VDC <70 mA
LOAD CURRENT Push-pull <40 mA,
PER CHANNEL short-circuit protected
RS-422 <20 mA
VOLTAGE DROP Push-pull <3V
RS-422 -
RESPONSE TIME ~  Push-pull 400 ns
RS-422 100 ns
CERTIFICATES . No. NMTR.E223176
q3 Yes
Mechanical
MATERIAL Housing Die-cast zinc
Flange Aluminum
Shaft Stainless steel
Pulse disc Plastic (0-1,500 ppr)
Glass (1,501-5,000 ppr)
WEIGHT =14 0z
ROTATIONAL SPEED <12,000 rpm
MOMENT OF INERTIA < 3.5 x 10" 0z-in-sec?
STARTING w/shatt seal <21in-0z
TORQUE AT 20°C 5 spaft sear <1.4in-0z
SHAFT Axial | 40/9.8 Ibs (6,000/12,000 rpm)
LOADING Radial|40/13.3 Ibs (6,000/12,000 rpm)
BEARING WORKING LIFE > 2 x 108 revolutions
Environmental
STORAGE Plastic disc| -40°C to +70°C (-40°F to +158°F)
TEMPERATURE gass gisc | -40°C to +100°C (-40°F to +212°F)
OPERATING Plastic disc | -20°C to +60°C (-4°F to +140°F)
TEMPERATURE  grassgisc| -20°C to +80°C (-4°F to +170°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 3 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE w/shaft seal P54
RATING wo/shaft seal 1P65

Connection Types

CONNECTOR

Type MS3102A16S-1P, 7-pin

Type MS3102A18-1P, 10-pin

CABLE

@7.8 mm, 12 x #26 AWG,
2 or 5 m length

Pepperl+Fuchs@Inc. ® 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
Telephone (330) 486-0001 » FAX (330) 405-4710 * E-Mail: fa-info@us.pepperl-fuchs.com




Incremental Rotary Encoders

Dimensions
mm (in.)
Shaft Options Flange Styles
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Electrical Connection

M16A§pin M18A1%-pin 1'2(50‘:;“':%
MS3102A16S-1P  MS3102A18-1P
Signal quick disconnect quick disconnect ¢2Ple: ©7.8mm
Power Source Ug D D Brown
Common F F White
Case G G Shield
A A A Green
B B B Gray
4 C C Blue
A - H Yellow
B - | Pink
z - J Red
No Connection E E Gray/Pink
GND Sens* - — Black
Ug Sens* - — Violet
F A
E B
D [¢]
G

*Only for devices with 5 V supply and RS-422 interface
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Incremental Rotary Encoders
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TVI40 Series
Solid Shaft

o Smallest incremental encoder size

e 6 mm and 8 mm shaft diameters

¢ Outputs up to 1024 ppr

¢ RS-422 functionality at 5 V operation

e IP54

With a small outside diameter of 40 mm, the solid-shaft TVI40 is
ideal for use in industrial areas where very little space is available.
Electrical options include push-pull and RS-422 outputs. Opto-ASIC
technology and a sturdy metal code disk provide a more efficient
and economical performance. The TVI40 comes in a 40 mm plastic
housing with a tangential cable outlet, which enables the user to lay

the cable radially or axially.

Order Code

TVI40N-OO-TOOT6TN-0000

Shaft options Q

14 Shaft @ 6 mmx 15 mm
09 Shaft @8 mm x 15 mm

Connection type
KO Cable, 0.5m
K2 Cable,2m

Pulse count
50, 100, 200, 360,
400, 500, 1000, 1024

Example: TVI40-TKOT6TN-1024

2 PEPPERL+FUCHS

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

Technical Specifications

Electrical
PULSE COUNT <1,024 ppr
OUTPUT FREQUENCY <100 kHz
SUPPLY VOLTAGE 4.75-30 VDC
5 VDC for RS-422 functionality
OUTPUT Push-pull (RS-422)
CURRENT CONSUMPTION <55 mA
e soomd
VOLTAGE DROP <25V
RESPONSE TIME 980 ns (225 ns)
CERTIFICATES . No. NMTR.E223176
Cce Yes
Mechanical
MATERIAL Housing Polycarbonate
Flange Aluminum
Shaft Stainless steel
Pulse disc Nickel
WEIGHT ~5.80z
ROTATIONAL SPEED < 6,000 rpm
MOMENT OF INERTIA <6.1 x 10" 0z-in-sec?
STARTING TORQUE AT 20°C <0.3in-0z
SHAFT Axial 4.5 Ibs
LOADING Radial 6.7 Ibs
BEARING WORKING LIFE > 2 x 109 revolutions
Environmental
STORAGE TEMPERATURE | -25°C to +85°C (-13°F to +185°F)

OPERATING TEMPERATURE | -10°C to +70°C (-14°F to +158°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 6 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING P54

Connection Types

CABLE

@6 mm, 8 x #26 AWG,
0.5 m or 2 m length

Pepperl+Fuchs@Inc. ® 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
Telephone (330) 486-0001 » FAX (330) 405-4710 * E-Mail: fa-info@us.pepperl-fuchs.com




Incremental Rotary Encoders

Dimensions
mm (in.)
57 (2.24)
20 (0.79) 37 (1.46)
15 (0.59) 30 (1.18) 0.1 —
10((0.39) :
(2]
N -
- g ®
- g X
slel =12 > 3
T o
=
e
28.5(1.12) a
5 (0.20) deep m
=
0
(o]
Q.
®
1
7))
§
o®
3,
oD
)]
Output Waveform Electrical Connection
|1 _bowdse, 5096 25% 1 1 | Signal 0 6 mm cable
A rr o : o Power Source Ug Brown
I GND Blue
A bbb bbb A Black
b S N U A B White
B z Orange
ASRI0N B I N R I A Violet
O A A K S A A B Gray
S B z Yellow
[t e e T - I e e
S L E 5
RSN SR A L
_F bbb b e——————
z

¢ cw - viewed from shaft end
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Incremental Rotary Encoders

Technical Specifications

TVI50 Series

Electrical

Environmental
STORAGE TEMPERATURE |-40°C to +80°C (-40°F to +176°F)

Solid Shaft PULSE COUNT <1,004 ppr
OUTPUT FREQUENCY <100 kHz
7 SUPPLY VOLTAGE 47530VDC
.Q) ° Outputs up to 1024 ppr 5 VDC for RS-422 functionality
o OUTPUT Push-pull (RS-422)
(D) ¢ RS-422 functionality at 5V CURRENT CONSUMPTION <55 mA
d I Withstands higher shaft loads PERCHARNEL . <30 mA
8 « Sturd d t desi VOLTAGE DROP <25V
=~ urdy and compact design RESPONSE TIVEE 980 ns (225 ns)
E * 4.75V to 30 V with short-circuit proof, CERTRICATES @1 No. NMTREZ2S176
push-pull output Yes
(72)
qh, Mechanical
u MATERIAL Housing Aluminum
o Flange Aluminum
($) Shaft Stainless steel
c Pulse disc Nickel
w WEIGHT ~7.80z
- ROTATIONAL SPEED < 6,000 rpm
(1+] MOMENT OF INERTIA <7.1x10° 0z-in-sec?
- STARTING TORQUE AT 20°C <07 in-o0z
c SHAFT Axial 4.5 Ibs
- LOADING i 90 1bs
qE) BEARING WORKING LIFE >2 x 10° revolutions
-
o
o
]

The cost-effective TVI50 has an aluminum housing with an outside

diameter of 50 mm; ideal for smaller spaces. It is insensitive to OPERATING TEMPERATURE | -10°C to +70°C (-14°F to +158°F)
ambient temperature changes and is useful in applications that HUMIDITY No moisture condensation
require high resolution. The TVI50 comes with Opto-ASIC technology SHOCK RESISTANCE 100 g for 6 ms
and a sturdy metal code disk that withstands higher shaft loading. VIBRATION RESISTANCE 109, 10-2,000 Hz
ENCLOSURE  without shaft seal 1P40
RATING With shaft seal IP54

Connection Types

CABLE @6 mm, 8 x #26 AWG,
0.5 m or 2 m length

Order Code
TVI500-09BO 006 TN-000O0
Housing Pulse count
N Aluminum, IP40 50, 100, 200, 360
T Aluminum, IP54 400, 500, 1000, 1024
Connectiontype ———————— Exit position
KO Cable,0.5m A Axial
K2 Cable,2m R Radial

Example: TVI50N-09BKOA6TN-1024

m E PEPPERL FUCHS Pepperl+Fuchs@Inc. ® 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
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Incremental Rotary Encoders

Dimensions
mm (in.)
59 (2.32)
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Output Waveform
| I I e gt sl il el Y I S B |
LT B0 450 | ‘0%¢25%‘ Lo
| e T - - -r - T -
I I I I I \ I I I
A L T T L A I I
I I I I I I I I
ror T - T -ro T oo
~=f T - - I
- I I I I I I I I
A I e e S A A I A R A R
] ] ] ] ] ] ] ]
| e - - T -r - T -
I I I I I I I I I I I I I
[ e i T T ot o
I I I I I I I I
B rcrypcropcropcrooporo B
Fr bt -
I
| T -r - -r - -
— ] ] ] ] ] ] ] ]
B | e -r-y-rfF-rfF-r-§fp-r -
I I I I I I I I
[ e T - T il i e
I I I I I I I I I I I I I I
r-ror A a0 - oo
Cr [T T T 00 % £s0%
Z r-r T T T T T T L I e I
I I I I I I I I I I I I I I
OO C T T T T o
] ] ] ] ] ] ] ] ] ] ] ] ] ]
[ s e Al el el A S B B B e B S
— I I I I I I I I I I I I I I
Z L e e A e e A R e S ) B
I I I I I I I I I I I
S K RN
| |

¢ cw - viewed from shaft end
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Cable, axial

Electrical Connection

040 (1.57) *31

6 (0.24) deep

Signal

@ 6 mm cable

Power Source Ug

Brown

GND

Blue

Black

White

Orange

Violet

Gray

NI ool >IN | W | >

Yellow
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Incremental Rotary Encoders

RVI50 Series
Solid Shaft

e Compact 50 mm diameter housing

¢ Outputs up to 2500 ppr

¢ 160 kHz maximum output frequency
¢ Push-pull or RS-422 outputs
¢ 8 mm diameter shaft
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E

Series RVI50 encoders are a streamlined alternative to standard

58 mm models. At just 50 mm, the compact housing fits into tight
spaces, yet is rugged enough for the toughest application. Standard
models are available with either a cable or round connector. Either 3
or 6 outputs are available with a maximum frequency of 160 kHz for
high-speed applications.

Order Code

RVI50N-09BO0000N-0000
Connection type, exit position, Q Pulse count 4

signal output, output switching 30, 60, 90, 100, 180, 200, 250, 300,
AAA3T  Connector type 9416, 12-pin, axial, 314, 360, 400, 500, 600, 720, 900,
A+B+Z,4.75-30 VDC, push-pull 1000, 1024, 1200, 1250, 1440,
Connector type 9416, 12-pin, axial, 1500, 1800, 2000, 2048, 2400, 2500
A+B+ZandA+B+Z 5VDC, RS-422

Cable, 0.5 m, axial, A+ B +Z,

4.75-30 VDC, push-pull

AAAG6

KOA3T

Example: RVI50N-09BAAAGEN-500

Technical Specifications

Electrical
PULSE COUNT < 2,500 ppr
OUTPUT FREQUENCY <160 kHz
SUPPLY VOLTAGE 4.75-30 VDC
5VDC
OUTPUT 4.75-30 VDG, push-pull
5VDC, RS-422
CURRENT 4.75-30 VDG <80 mA
CONSUMPTION 5VDC < 150 mA
LOAD CURRENT Push-pull <40 mA,
PER CHANNEL short-circuit protected
RS-422 <20 mA
VOLTAGE DROP Push-pull <4V
RS-422 -
RESPONSETIME  Push-pull 250 ns
RS-422 100 ns
CERTIFICATES (W No. NMTR.E223176
q3 Yes
Mechanical
MATERIAL Housing|  Powder-coated aluminum
Flange Aluminum
Shaft Stainless steel
Pulse disc Plastic (0-600 ppr)
Glass (601-2,500 ppr)
WEIGHT =8 0z.
ROTATIONAL SPEED <10,000 rpm
MOMENT OF INERTIA <71 x10°® 0z-in-sec?
STARTING TORQUE AT 20°C <2.1in-0z
SHAFT Axial 32 |bs
LOADING Radial 33 Ibs
BEARING WORKING LIFE > 5 x 108 revolutions
Environmental
STORAGE Plastic disc| -40°C to +60°C (-40°F to +140°F)
TEMPERATURE gass gisc| -40°C to +70°C (-40°F to +158°F)
OPERATING Plastic disc| -20°C to +60°C (-4°F to +140°F)
TEMPERATURE  grassgisc| -20°C to +70°C (-4°F to +158°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 3 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING IP50

Connection Types

CONNECTOR

Type 9416, 12-pin

CABLE

@6 mm, 5 x #22 AWG,
0.5 m length

m E PEPPERL FUCHS Pepperl+Fuchs@Inc. ® 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
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Incremental Rotary Encoders

Dimensions
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I PEPPERL+FUCHS

¢ cw - viewed from shaft end
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Incremental Rotary Encoders

Technical Specifications

TVI58 Series

Electrical

Solid Shaft PULSE COUNT < 1,500 ppr
OUTPUT FREQUENCY <100 kHz
(7} SUPPLY VOLTAGE 4.75-30 VDC
((}) ° Outputs up to 1500 ppr 5 VDC for RS-422 functionality
': OUTPUT Push-pull (RS-422)
Q ¢ Loadable metal disk CURRENT CONSUMPTION <55 mA
d P Opto-ASIC technology PERCHARNEL . <30 mA
% e IP54 VOLTAGE DROP <25V
- RESPONSE TIME 980 ns (225 ns)
E CERTIFICATES @ No. NMTR.E223176
ce Yes
2]
& Mechanical
% MATERIAL Housing Aluminum
(o) Flange Aluminum
(1) Shaft Stainless steel
c Pulse dist Nickel
m WEIGHT =~7.8 0z
— ROTATIONAL SPEED < 6,000 rpm
(14 MOMENT OF INERTIA < 2.8 x 10 0z-in-sec?
sl STARTING TORQUE AT 20°C <0.7 in-0z
c SHAFT Axial 4.5 Ibs
o LOADING Radial 9.0 Ibs
E BEARING WORKING LIFE > 2 x 10° revolutions
o
1
() Environmental
E The TVI58 is Pepperl+Fuchs’ industry standard 58 mm solid shaft STORAGE TEMPERATURE | -40°C to +80°C (-40°F to +176°F)
encoder. Opto-ASIC technology adds reliability and provides superior OPERATING TEMPERATURE | -10°C to +70°C (-14°F to +158°F)
noise immunity. The TVI58 is equipped with a heavy-duty metal disk HUMIDITY No moisture condensation
for durability and high loads. Shaft diameters are available in 6 mm SHOCK RESISTANCE 100 g for 6 ms
or 10 mm. Operating voltages range from 4.75 VDC to 30 VDC with a VIBRATION RESISTANCE 10 g, 10-2,000 Hz
short-circuit proof, push-pull output. ENCLOSURE RATING IP54

Connection Types

CABLE @6 mm, 8 x #26 AWG,
0.5 mor 2 m length

Order Code

TVI5S8N-0000006TN-0000

Shaft option/Flange style g Pulse count
01N Shaft @ 10 mm x 20 mm, clamping flange 100, 125, 250, 360, 500,
032 Shaft @ 6 mm x 20 mm, servo flange 512,600, 1000, 1024, 1500
Connection type Exit position
KO Cable,0.5m A Axial
K2 Cable,2m R Radial

Example: TVI58N-01NKOAGTN-1024
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Incremental Rotary Encoders

Dimensions
mm (in.)

Shaft option/flange style @1N

@10 mm x 20 mm with clamping flange 67 (2.64) 048 (1.89)
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Shaft option/flange style @32 57 (2.24) Q
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10 -
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Output Waveform Electrical Connection
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¢ cw - viewed from shaft end
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Incremental Rotary Encoders

Technical Specifications

RVI58 Series

Electrical

Solid Shaft PULSE COUNT 10,000 ppr
OUTPUT FREQUENCY <200 kHz
(7)) SUPPLY VOLTAGE 10-30 VDC
0 ¢ Industry standard 58 mm diameter housing 5 VDG
5 e
O N . RS-
8 Outputs up to 10,000 ppr S0 B 70
e Servo or c|amping f|ange CURRENT Up to 5,000 ppr <60 mA (10-30 VDC)
o0) CONSUMPTION <70 mA (5 VDC)
) @ ¢ IP65 protection rating avove 500051 <150 mA
> . LOAD CURRENT  Push-pull <40 mA, short circuit,
o e 6 mm or 10 mm diameter shaft PER CHANNEL reverse polarity protected
RS-422 <20 mA
0 * 10-30 VDC or 5 VDC powered VOLTAGEDROP _ pushpul <3V
™ RS-422 -
O RESPONSETIME __ Pust-pull 400 ns
© RS-422 100 ns
o CERTIFICATES (DN No. NMTR.E223176
g q3 Yes
11
— Mechanical
S MATERIAL Housing|  Powder-coated aluminum
c Flange Aluminum
Q Shaft Stainless steel
E Pulse disc Plastic (0-1,500 ppr)
Glass (1,501-10,000 ppr)
2 WEIGHT =~12.50z
(&) ROTATIONAL SPEED <12,000 rpm
-4 -in- 2
E The RVI58 encoder series feature an IP65 rated 58 mm diameter ET?\I\F’::ITEIZII?;EEIA\T 20°C = 3'5: ;01 ig%olzn S€C
aluminum housing. Outputs up to 10,000 ppr allow it to be used in SHAFT ol 40798 Ibs_(6 '000/12 000 rom)
applications that require the highest resolutions. Standard models are LOADING nadil 40/1?; 3 Ibs (é 000/12‘ 000 rpm)
available with either a cable or round connector, with quadrature and - > -
index outputs or quadrature and index plus complementary outputs. LU L >2 X107 revolutions
Environmental
STORAGE Plastic disc | -40°C 10 +70°C (-40°F to +158°F)
TEMPERATURE ga55 isc | -40°C to +100°C (-40°F to +212°F)
OPERATING Plastic disc| -20°C to +60°C (-4°F to +140°F)
TEMPERATURE  giassisc| -20°C to +80°C (-4°F to +170°F)
Order Code HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 3 ms

RVISSN-DOOOOCOCN-O000 g, e ot

|__’_4 Above 5,000 ppr 10 g, 55-2,000 Hz
Shaft option/flange style Pulse count ENCLOSURE RATING P65
011 @10 mm x 20 mm with clamping flange 100, 360, 500, 512, 1000, 1024,
021 @12 mm x 20 mm with clamping flange 1250, 2048, 2500, 3600, 4096, 5000, .
032 6 mm x 10 mm with servo flange 6000, 6400, 8192, 9000, 10000 Connection Types
Connectiontype ——— | Output switching CONNECTOR Type 9416, 12-pin
AA  Type 9416, 12-pin connector* 1 10-30 VDC, push-pull (up to 5,000 ppr only)
AB Type 9416L, 12-pin connector 6 5VDC,RS-422 Type 9416L, 12-pin
K1 Cable, Tm X 10-30 VDC, RS-422 CABLE @7.8 mm, 12 x #26 AWG,
10500 pprenly Signal output _ _ _ 1 m length
Exit position ——— 6 A+B+ZandA+B+Z
A Axial
R Radial

Example: RVI58N-011AAR6XN-1250
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Incremental Rotary Encoders

Dimensions
mm (in.)

Shaft option/flange styles 011 and 021
Style 011: @ 10 mm x 20 mm with clamping flange
Style 021: @ 12 mm x 20 mm with clamping flange
Connection type AA or AB Connection type K1
Style 9416 — 12-pin connector 1 m cable

66" (2.60)
76 (2.99) 22 (0.87) ) 048 (1.89) ) 20(0.78) 36" (1.42) 21.5(0.85) 048 (1.89)
20(0.78 46 (1.81) ——10(0.39)
f~——t10(0.39) 3
R
— o =g 8%
|| g 83
5282 HEES
== S T+t 1 T 1T T V|0l —o =
3|%| 28 ! °1%°s 2
5
J Exit option A (axial)
= \E__!f | _— Exit option R (radial)
o
3 12.5 (0.49)
R100
17.5(0.69) \ Exit option A (axial) 07.8(0.31)

Exit option R (radial)

Shaft option/flange style 032
@ 6 mm x 10 mm with servo flange

5
0
1
®
3
®
3
==
=
m
3
0
]
o
®
1
)
X
>
Go
7

862(2'263) Connection type AA or AB 56;(22,'2?)6 Cor tion type K1
3 (51;)' %) Style 9416 — 12-pin connector (169 1 m cable
3 l0.12 22 (0.87) K |
so19 1 Q0 o 20189 4018 — [H 215085 o42(165)
10(0.39) 46 (1.81) 10(039) 36" (1.42) .
I ) //g s I
| 3 e N R ol
AP ) ISP
NER (A S|gS HE,
HER ! 5 HEE 5 aluly
sy § L ‘ ‘D
M |~
:,2’:_\5——5, __EEI Exit option A (axial) :.
g | _— Exit option R (radial) (1))
© 12,5 (0.49) U)
R100
175 (o.eg)J__.\ Exit option A (axial) 07.8 (0.31)
Exit option R (radial)
* For RVI58 encoders above 5,000 ppr, add 6 mm to these dimensions.
Output Waveform Electrical Connection
Q- o A A T AT, TS a -rr-ror o
[ BOx10% 50%E10% 1 1 AA AB K1 (<5000 ppr) K1 (>5000 ppr)
o | I I I [ . Type 9416, 12-pin  Type 9416L, 12-pin  12-conductor 12-conductor
A ‘r - ‘r B ' - ' ' ' T ‘r B ‘r - Slgnal quick disconnect  quick disconnect cable, @ 7.8 mm cable, @ 7.8 mm
o | Lo Lol Power Source Ug 12 12 Brown  |Brown/Green
~=r T -r- T -r- T -rTr -
A r-r-r-b-t-b-t-b-r-b-r-b-r-r- GND 10 10 White White/Green
I I I I I I I I
R e A 5 5 Green Brown
[ e T - T I e
B
= Y T 8 8 Gray Gray
PRI, ENE U A i SN R Y4 3 3 Blue Red
I I I I I I I I I I I —_—
- T T T T T A 6 6 Yellow Green
B __r B 1 1 Pink Pink
[ r-r- T - T - - P
i e TIPS ST TEEL R z 4 4 Red Black
| | | | I ) x Q | | | N . .
Zz P T e No Connection 7 7 Gray/Pink Violet
DU GND Sens* 11 11 Black White
- =r T T - T T T T T T T T
Z o Ug Sens* 2 2 Violet Blue
e R R L Shield Housing Housing - -
””””””””””””””” No Connection - -
¢ cw - viewed from shaft end

*Only for devices with 5 V supply and RS-422 interface
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Incremental Rotary Encoders

TSI140 Series

TSI40N-COO00OT6TN-COO0

Shaft dimension/Flange version J
16A Recessed hollow shaft @ 4 mm x 15 mm
14A Recessed hollow shaft @ 6 mm x 15 mm

Connection type
KO Cable,0.5m
K2 Cable,2m

Pulse count
50, 100, 200, 360,
400, 500, 1000, 1024

Example: TSI40N-16AK0OT6TN-1024

Technical Specifications

Electrical
Recessed Hollow Shaft PULSE COUNT < T.024 o
OUTPUT FREQUENCY <100 kHz
(7,) SUPPLY VOLTAGE 4.75-30 VDC
Q ° Outputs up to 1024 ppr 5 VDC for RS-422 functionality
': OUTPUT Push-pull (RS-422)
Q ¢ Smallest incremental encoder size CURRENT CONSUMPTION <55 mA
LOAD CURRENT
g e Push-pull, RS-422 outputs available PER CHANNEL <30 mA
V' « IP54 VOLTAGE DROP <25V
- RESPONSE TIME 980 ns (225 ns)
‘ﬁ ° Tangential cable outlet CEIéTéFICATES @ No. NMTR.E223176
Yes
(2]
| & Mechanical
% MATERIAL Housing Polycarbonate
o Flange Aluminum
(1) Shaft Stainless steel
c Pulse disc Nickel
m WEIGHT =~ 6.3 0z
— ROTATIONAL SPEED < 6,000 rpm
(1+] MOMENT OF INERTIA < 6.1 x 10" 0z-in-sec?
b STARTING TORQUE AT 20°C <0.3in-0z
c SHAFT Angle offset 1°
) LOADING Axial offset <1mm
E BEARING WORKING LIFE > 2 x 10° revolutions
o
1
Q Environmental
E The TSI40 features a 40 mm housing that is suitable for installation in STORAGE TEMPERATURE | -25°C to +85°C (-13°F to +185°F)
even the most restrictive spaces. It has a recessed hollow shaft with OPERATING TEMPERATURE | -10°C to +70°C (-14°F to +158°F)
shaft bore dimensions of 4 mm and 6 mm, and a depth of 15 mm. HUMIDITY No moisture condensation
The TSI40 comes with the new, tangential cable outlet, designed by SHOCK RESISTANCE 100 g for 6 ms
Pepperl+Fuchs, which enables the user to lay the cable radially or VIBRATION RESISTANCE 10 g, 10-2,000 Hz
axially. ENCLOSURE RATING IP54
Connection Types
CABLE @6 mm, 8 x #26 AWG,
0.5 m or 2 m length
Order Code
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Incremental Rotary Encoders

Dimensions
mm (in.)
5(0.20) g
"* -
- 9
g A S~ 046(1.81)
- N S o
I = | N 7 N\ 3
F{R I A ®
=
= ==
5.1 (0.20) 37.8 (1.49) 04(0.16) a
=
(2]
(o]
Q.
®
‘
(/]
—
N
»)
D
3,
)
(/)
Output Waveform Electrical Connection
|1 _bowdse, 5096 25% 1 1 | Signal @6 mm cable
A r-r-i -t : r-b-r-r- Power Source Ug Brown
A GND Blue
/oA O O O B B A Black
RN SN SR D S B White
B TN | R z Orange
ASRI0N B I N R I A Violet
A L S A B Gray
B rr z Yellow
[ e T - T il i e
g LT bk
R S A A
LA N N N B
2

¢ cw - viewed from shaft end
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Incremental Rotary Encoders

Technical Specifications

THI58 Series

Order Code

THIS8N-OOAKOR6TN-OOO
_ 1

Shaft dimensions

0A Hollow shaft @ 10 mm (clamping ring on flange side)
0B Hollow shaft @ 12 mm (clamping ring on flange side)
0T Hollow shaft @ 15 mm (clamping ring on flange side)
OW Hollow shaft @ 5/8” (clamping ring on flange side)
1A Hollow shaft @ 10 mm (clamping ring on cover side)
1B Hollow shaft @ 12 mm (clamping ring on cover side)
1T Hollow shaft @ 15 mm (clamping ring on cover side)

Pulse count
100, 125, 250, 360, 500,
512,600, 1000, 1024, 1500

Example: THIS8N-0AAKOR6TN-1024

BEPM [3PEPPERL+FUCHS

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

Electrical
Hollow Shaft PULSE COUNT <1,500 ppr
OUTPUT FREQUENCY <100 kHz
(7,) SUPPLY VOLTAGE 4.75-30 VDC o
.Q) ° outputs up to 1500 ppr 5 VDC for RS-422 functionality
: OUTPUT Push-pull (RS-422)
QO Push-pull, RS-422 outputs available CURRENT CONSUMPTION <55 mA
) " : LOAD CURRENT 30 mA
0 Insensitive to ambient temperature PER CHANNEL =
0 Loadable metal disc YOLIAGE DROP =25V
~ RESPONSE TIME 980 ns (225 ns)
E Opto-ASIC technology CEIéTéFICATES @. | No. NMTR.E223176
Yes
" ¢ Sturdy, compact design
b Mechanical
d) MATERIAL Housing Aluminum
g Flange Aluminum
O Shaft Stainless steel
c Pulse disc Nickel
m WEIGHT =~10.2 0z
ROTATIONAL SPEED < 6,000 rpm
E MOMENT OF INERTIA <5.7 x 10* 0z-in-sec?
wjd STARTING TORQUE AT 20°C <3.5in-0z
c SHAFT Angle offset 1°
0 LOADING Axial oftset <1mm
E BEARING WORKING LIFE > 2 x 10° revolutions
o
() Environmental
E The cost-effective THI58 is a hollow shaft incremental encoder in an STORAGE TEMPERATURE | -40°C to +80°C (-40°F to +176°F)
industry standard 58 mm housing diameter. It includes a more robust OPERATING TEMPERATURE | -10°C to +70°C (-14°F to +158°F)
metal disc code, rather than a glass or plastic code, for rugged HUMIDITY No moisture condensation
applications. The THI58 has shaft sizes of 10 mm, 12 mm, 15 mm or SHOCK RESISTANCE 100 g for 6 ms
5/8”; and provides up to 1500 ppr. VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING P54

Connection Types

CABLE

@6 mm, 8 x #26 AWG,
0.5 m length

Pepperl+Fuchs@Inc. ® 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
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Incremental Rotary Encoders

Dimensions
mm (in.)
8(0.31)
oY 2 ,n% Torque rest _—
& =]
Set screw %\ n
DIN 913 § 1
M3 AF1.5
o4
(©.16) = ‘D
5 S 3 B g ® 3
—— AN (CYVWEREELE o
R | | p— CAN J] & °“S18l % 8 =1
B H ¢ =7
74 =
/&v Q
—
radial cable outlet 3 M3 m
X
5 (0.20) deep
22 (0.87) Hollow shaft g
31(1.22)
7 (0.28) g
*
o
%
Output Waveform Electrical Connection
[ Tbo4se | 501%x25% | | | 0
R Rl [T 8-conductor
A - e R R Signal cable, @6 mm
AR R IR Power Source Us |  Brown
A rrr-f-F-b-r-brborbbr- GND White
] ] ] ] ] ] ] ]
:77\’77\’77\ \7\’77\ ; \7:77\ ; ;7 A Green
[ e i T - T ot o
B r-r-ft-r-t-r-f-r-F-r-p-r-F-r- B Gray
Fr bt - z Blue
I I I I I I I I I I I p—
R I A IR N I A Yellow
S R B Pink
[ e T - T il i e —
I I I I I I I I I I I I I I
T e WSk [ z Red
Z r-r T T T T T T L I e I
:77\ \7\’77:77:77\’7\ I I I I I \7

¢ cw - viewed from shaft end
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Incremental Rotary Encoders

RHI58 Series
Hollow Shaft

¢ Outputs up to 100,000 ppr

shaft bore

¢ 10-30 VDC or 5 VDC powered

7]
Q
o
o
(/5]
(5]
0
X
c
()
-
()
T
o
Q
c
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)
it
c
[
£
o
ud
Q
=

Order Code

Shaft options
0A Hollow shaft g 10 mm
0B Hollow shaft g 12 mm
@T Hollow shaft 15 mm
(100 ppr and 360 ppr
not available)
@S Hollow shaft 1/2”

Signal output
6 A+B+ZandA+B+Z

Output switching

1 10-30 VDG, push-pull
6 5VDC, RS-422

X 10-30 VDC, RS-422

¢ Standard 58 mm diameter housing

e 10 mm, 12 mm, 15 mm or 1/2” diameter

Series RHI58 encoders are the hollow shaft, 58 mm diameter
European industrial standard. The encoder fits in tight locations
thanks to a mounting profile less than 2 inches.
design allows the encoder to be mounted directly to the application
while the torque rest prevents it from rotating. Models are available
with pulse outputs up to 100,000 ppr and a maximum frequency of
300 kHz. It is offered with 6 outputs and a cable connection.

The hollow shaft

RHIS8N-QOAK1ROON-O00OO
T

Pulse count

100, 360, 500, 512, 1000,
1024, 1250, 2000, 2048,
2500, 2560, 3600, 4000,
4096, 5000, 5120, 6250,
8000, 8192, 10000, 10240,
12500, 16000, 20000,
25000, 32000, 40000

Example: RHI58N-0BAK1R61N-2048

Technical Specifications

Electrical
PULSE COUNT < 100,000 ppr
OUTPUT FREQUENCY < 300 kHz
SUPPLY VOLTAGE 10-30 VDC
5VDC
OUTPUT 10-30 VDC, push-pull
10-30 VDC, RS-422
5VDC, RS-422
CURRENT 10-30 VDC <60 mA
CONSUMF"ON 5VDC <70 mA
LOAD CURRENT Push-pull <40 mA, short circuit,
PER CHANNEL reverse polarity protected
RS-422 <20 mA
VOLTAGE DROP Push-pull <3V
RS-422 -
RESPONSE TIME ~  Push-pull 400 ns
RS-422 100 ns
CERTIFICATES . No. NMTR.E223176
Cce Yes
Mechanical
MATERIAL Housing| Powder-coated aluminum
Flange Aluminum
Shaft Stainless steel
Pulse disc Glass
WEIGHT ~10 0z
ROTATIONAL SPEED < 6,000 rpm
MOMENT OF INERTIA <5.7 x 10 0z-in-sec?
STARTING TORQUE AT 20°C <21in-0z
SHAFT Angle offset 1°
LOADING Axial offset <1mm
BEARING WORKING LIFE >2 x 10" revolutions
Environmental
STORAGE < 5,000 ppr |-40°C to +100°C (-40°F to +212°F)
TEMPERATURE 5 gg ppr | -40°C to +80°C (-40°F to +170°F)
OPERATING TEMPERATURE | -20°C to +80°C (-4°F to +170°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 3 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING P54

Connection Types

CABLE

@7.8 mm, 12 x #26 AWG,
1 m length
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Incremental Rotary Encoders

mm (in.)
) D A
o 5
38149 £ ‘\?9 Torque rest
6.5 (0.26) __ 31(1.22) 300
Set screw L
DIN 913
M3 SW1.5 R32.5 /—J
04 (0.16)
3 / N \ \
ol E— | S——— S ) gl 32 2| 8| §
22 ® Sl 8515 5 5
@ <~ w
~
= 2l
Z\:; Connection 3xM3 )
T PG7/PG9, radial 5 deep 3x 120
07.8 (0.31)
23.4
8(031) 092

Maximum Revolution Speed

Pulse/revolution speed diagram

max. revolution speed [rpm]
10000

//

1000 \

N
100
100 1.000 10.000 100.000
Pulse count
Output Waveform Electrical Connection
[ BoE10% 0% E10% | | |- _ 12-conductor
A Lol R | I R Signal cable, @ 7.8 mm
T T T T
Fe——t b Power Source Ug Brown
S I I GND White
N N A Green
Q- - - T - T L
L L L B Gray
P N R A A S N z Blue
Dl A Yellow
Q- T - T -r - T -r - p—
o] N S A S B Pink
I B N S L A i 3 Red
I I I I I I I I I I I I I I
DU ] esleE10% 1T T GND Sens* Black
Z | e T T T T T oo « .
-~ et~ b ——————— - Us Sens Violet
I I I I I I I I I I I I Shield
[ T T - T T T T T T T T -
— I I I I I I I I I I I I
4 ‘F"F"T"F”’”‘F"F"F"F"F"F"F"F’ *Only for devices with 5 V supply and RS-422 interface

5
0
1
®
3
®
3
==
=
m
3
0
]
o
®
1
)
X
>
G
7

)

¢ cw - viewed from shaft end
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Incremental Rotary Encoders

RSI58 Series

Recessed Hollow

e Standard 58 mm diameter ho
¢ Outputs up to 5000 ppr
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Order Code

| S—

fbad o L

Shaft

using

* 10 mm or 12 mm diameter shaft bore
¢ 10-30 VDC or 5 VDC powered

L e

Series RSI58 encoders are the recessed hollow shaft, 58 mm
diameter European industrial standard. Unlike standard hollow shafts,
the recessed hollow shaft hole is only 21 mm deep. This design
allows the encoder to have an axial mounted connector. The encoder
can be mounted directly to the application while the torque rest
prevents the encoder from rotating. Models are available with pulse
outputs up to 5000 ppr and a maximum frequency of 200 kHz. It is
offered with 6 outputs and a cable or connector.

RSI58N-00A00000N-0000
T

Shaft options
01 Recessed hollow shaft @ 10 mm x 20 mm
02 Recessed hollow shaft @ 12 mm x 20 mm

Connection type
AA  Type 9416, 12-pin connector
K1 Cable, Tm

Exit position —
A Axial
R Radial

I

Pulse count
100, 360, 500, 512, 1000, 1024,
1250, 2048, 2500, 3600, 4096, 5000

Output switching

1 10-30 VDG, push-pull
6 5VDC, RS-422

X 10-30VDC, RS-422

Signal output
6 A+B+ZandA+B+Z

Example: RSI58N-01AAAR6XN-1250

BETM  [3PEPPERL+FUCHS

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

Technical Specifications

Electrical
PULSE COUNT < 5,000 ppr
OUTPUT FREQUENCY <200 kHz
SUPPLY VOLTAGE 10-30 VDC
5VDC
OUTPUT 10-30 VDC, push-pull
10-30 VDC, RS-422
5VDC, RS-422
CURRENT 10-30 VDC <60 mA
CONSUMF"ON 5VDC <70 mA
LOAD CURRENT Push-pull <40 mA, short circuit,
PER CHANNEL reverse polarity protected
RS-422 <20 mA
VOLTAGE DROP Push-pull <3V
RS-422 -
RESPONSE TIME ~  Push-pull 400 ns
RS-422 100 ns
CERTIFICATES . No. NMTR.E223176
Cce Yes
Mechanical
MATERIAL Housing|  Powder-coated aluminum
Flange Aluminum
Shaft Stainless steel
Pulse disc Plastic (0-1,500 ppr)
Glass (1,501-5,000 ppr)
WEIGHT ~100z
ROTATIONAL SPEED <12,000 rpm
MOMENT OF INERTIA <5.0 x 10" 0z-in-sec?
STARTING TORQUE AT 20°C <1.4in-0z
SHAFT Angle offset 1°
LOADING Axial offset <1mm
BEARING WORKING LIFE >2 x 10" revolutions
Environmental
STORAGE Plastic disc | -40°C to +70°C (-40°F to +158°F)
TEMPERATURE ga55 isc | -40°C to +100°C (-40°F to +212°F)
OPERATING Plastic disc | -20°C to +60°C (-4°F to +140°F)
TEMPERATURE a5 isc| -20°C to +80°C (-4°F to +170°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 3 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING IP54

Connection Types

CONNECTOR

Type 9416, 12-pin

CABLE

@7.8 mm, 12 x #26 AWG,
1 m length

Pepperl+Fuchs@Inc. ® 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
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Incremental Rotary Encoders

Dimensions
mm (in.)
) o
42.4 (1.67) \“‘\ '@A Torque rest
Set screw 21.5
DIN913 65(0.26)| , 359(1.41) (0.85) w0
M3 SW1.5
—
—— 1 R32.5 \ = :
a3 2l 04(0.16) N o
s
Yo - g N\ I |
1 ] % (L == 2 8 § =
1 2 53125 2 < o (1))
Connection type K1 i | X =l s gl 2 8
1 m cable ] 77 3
3 ~px/
=) 7
a Exit option A (axial) 3xM3 o 120° m
5 Exit option R (radial) 5 deep x =
R100 m
[~ 07.8(0.31)
8(0.31) ’L 23.4(0.92) g
G D A o
50 (1.97) \Qf\ ES) Torque rest
2 & o
6.5 (0.26) 43.5(1.71) _(0.87) Q
Set screw ‘ m
DIN 913 . _
M3 SW1.5 R32.5 -
21, 04 (0.16) 7 m
[ S | % 7 R sl 8| ®
Connection type AR _ I &, o5l af z| 2 g
Style 9416 ] 2 ] Sl 5o = § 2 m
12-pin connector < VA
55 3 N J
a3 ° >/ v
< —y
¢ Exit option A (axia) 3 Ze"gi 3x120° (&)]
© —— Exit option R (radial) m
1 L—~— 17.5 (0.69) m
8(0.31)

1)
.
@
7

Output Waveform Electrical Connection

1
[l

L SO0k someid AA K1
A Lo | o I N ) Type 9416, 12-pin 12-conductor
ror ! } } o Signal quick disconnect  cable, @ 7.8 mm
[ T - T -ro T oo
RN R A R A AR Power Source Ug 12 Brown
A r-rr-b-t-ber-ber-beroborer GND 10 White
I I I I I I I I I
o L a1 A 5 Green
[ e N T - T I e |
I B D D R R B 8 Gray
B e Z 3 Blue
r-r- T - T -r - T T
A S A 6 Yellow
- I I I I I I I I I
SO D A A B 1 Pink
[t e e T - T I e
\7\7\7\7\'_\77\7\7\7\7\7\7\7\7\ 2 4 Red
Ll 259%+10% 1 1 | | -
Z rorore s No Connection 7 Gray/Pink
[:1 I ‘: GND Sens* 11 Black
508 Ug Sens* Violet
I I I I I I I I I I I I I . .
A A A A Shield Housing -
¢ cw - viewed from shaft end

I3 PepPP

*Only for devices with 5 V supply and RS-422 interface
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Incremental Rotary Encoders
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Order Code

RHI9O0 Series
Hollow Shaft

e Compact and rugged housing design
¢ Variable hollow shaft, 16 mm to 45 mm

¢ Outputs up to 2500 ppr

e Loadable metal disc
e 50r 10-30 VDC

The RHIQ0 is specifically designed for mechanical drive and lift
engineering. A rugged metal code disc assures that the encoder can
be used for applications with extreme shock and vibration stress.
With up to 2500 pulses it is ideal for applications that require high
accuracy. Additional shaft bore sizes are available. Contact your P+F
representative for details. Its relatively small outside diameter allows
it to be used even if little mounting space is available.

RHISON-CJOACCOR6CIN-O0OC

Shaft dimensions
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Hollow shaft @ 16 mm
Hollow shaft @ 20 mm
Hollow shaft @ 24 mm
Hollow shaft @ 25 mm
Hollow shaft @ 30 mm
Hollow shaft @ 38 mm
Hollow shaft @ 45 mm
Hollow shaft @ 1"

Pulse count
100, 360, 500, 512, 1000,
1024, 1250, 2048, 2500

Output switching
1 10-30 VDC, push-pull

6 5VDC, RS-422
Connection type

AA  Plug connector type 9416, 12-pin
AB  Plug connector type 9416L, 12-pin
K1 Cable, Tm

Example: RHI9ON-0EAK1R61N-1024

Technical Specifications

Electrical
PULSE COUNT < 2,500 ppr
OUTPUT FREQUENCY <120 kHz
SUPPLY VOLTAGE 10-30 VDC
5VDC
OUTPUT 10-30 VDC, push-pull
5VDC, RS-422
CURRENT CONSUMPTION <70 mA
LOAD CURRENT Push-pull <40 mA, short circuit,
PER CHANNEL reverse polarity protected
RS-422 <20 mA
VOLTAGE DROP Push-pull <25V
RS-422 -
RESPONSE TIME 980 ns
CERTIFICATES W. No. NMTR.E223176
C€ Yes
Mechanical
MATERIAL Housing Aluminum
Flange Aluminum
Shaft Stainless steel
Pulse disc Nickel
WEIGHT = 2.0 lbs
ROTATIONAL SPEED < 3,500 rpm
STARTING TORQUE AT 20°C <8.5in-0z
SHAFT Angle offset 1°
LOADING Axial offset <1mm
BEARING WORKING LIFE > 2 x 10° revolutions
Environmental
STORAGE TEMPERATURE | -40°C to +80°C (-40°F to +176°F)
OPERATING TEMPERATURE | -20°C to +70°C (-4°F to +158°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 6 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING P65

Connection Types

CONNECTOR

Type 9416, 12-pin
Type 9416L, 12-pin

CABLE

@7.8 mm, 8 x #26 AWG,
1 m length

Pepperl+Fuchs@Inc. ® 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
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Incremental Rotary Encoders

Dimensions
mm (in.)
075 (2.95)
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6 (0.24) deep 25.5, M4 screw
Connector 9416(L), radial (1.00) DIN 912
Hollow shaft
Output Waveform Electrical Connection
| bot10% 1501%x10% | 1 | AA AB K1
L T - T - T L
A [ ! - ; L I B Type 9416, 12-pin  Type 9416L, 12-pin 8-conductor
o | I | o Signal quick disconnect  quick disconnect cable, @ 7.8 mm
[ T - T -ro T oo
e Power Source Ug 12 12 Brown
A rorerebebeperoperoperoperor- GND 10 10 White
o L A 5 5 Green
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A S No Connection 2,7,9,11 2,7,9, 11 -
2 S SR A R A 0 S S S S L 0
| | | | | | | | | | | | 10 12
[l e e e e 12 10
L 5 7
7 3 2 6
¢ cw - viewed from shaft clamp ring 3 s
5 4
1 1
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Incremental Rotary Encoders

Series 30
Solid Shaft

¢ Heavy-duty steel housing

Designed for high shock and vibration
applications

Outputs up to 5000 ppr

100 kHz maximum output frequency
Push-pull or RS-422 outputs

12 mm diameter shaft
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Series 30 encoders are Pepperl+Fuchs’ most heavy-duty models.
Standard models feature steel housings, a choice of 3 or 6 outputs
with either a cable or a round connector. A stainless steel version is
available for the harshest environments.

Order Code

30-00000A-0000
Puls!

e count
60, 100, 120, 180, 200, 250, 256,
300, 314, 360, 400, 500, 512, 600,
720,900, 1000, 1024, 1200, 1250,
1500, 1800, 2000, 2048, 2400, 2500,
3000, 3600, 4000, 4096, 5000

Signal output ————
36 A+B+ZandA+B+Z
42 A+B+Z

Connection type
0 Cable,2m
4 Type 9416, 12-pin connector

Output switching — Housing material
1 10-30 VDC, push-pull Blank Steel
6 5VDC, RS-422* 1 Stainless steel

* must choose signal output 36

Example: 30-4241A-1500

Technical Specifications

Electrical
PULSE COUNT < 5,000 ppr
OUTPUT FREQUENCY <100 kHz
SUPPLY VOLTAGE 10-30 VDC
5VDC
OUTPUT 10-30 VDC, push-pull
5VDC, RS-422
CURRENT 10-30 VOC <80 mA
CONSUMPTION 5VDC < 150 mA
LOAD CURRENT Push-pull <40 mA, short circuit,
PER CHANNEL reverse polarity protected
RS-422 <20 mA
VOLTAGE DROP Push-pull <4V
RS-422 -
RESPONSETIME  Push-pull 250 ns
RS-422 100 ns
CERTIFICATES (@ No. NMTR.E223176
C€ Yes
Mechanical
MATERIAL Housing Steel (standard)
Stainless steel (option )
Flange Aluminum (standard)
Stainless steel (option 1)
Shaft Stainless steel
Pulse disc Plastic (0-1,500 ppr)
Glass (1,501-5000 ppr)
WEIGHT =~ 44 0z (standard)
~ 78 0z (option )
ROTATIONAL SPEED < 6,000 rpm
MOMENT OF INERTIA < 3.8 x10° 0z-in-sec?
STARTING TORQUE AT 20°C <7.1in-0z
SHAFT Axial 61 Ibs
LOADING Radial 54 Ibs
BEARING WORKING LIFE > 2 x 108 revolutions
Environmental
STORAGE Plastic disc | -40°C to +60°C (-40°F to +140°F)
TEMPERATURE  gyass gise | -40°C to +70°C (-40°F to +158°F)
OPERATING Plastic disc | -20°C to +60°C (-4°F to +140°F)
TEMPERATURE  gpassgisc| -20°C to +70°C (-4°F to +158°F)
HUMIDITY 95% RH non-condensing at
40°C (104°F) for 4 days
ENCLOSURE RATING P65

Connection Types

CONNECTOR

Type 9416, 12-pin

CABLE

@6 mm, 8 x #26 AWG,
2 m length
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Incremental Rotary Encoders

Dimensions
mm (in.)
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¢ cw - viewed from shaft end
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Incremental Rotary Encoders

RVI78 Series
Solid Shaft

¢ Heavy-duty 78 mm diameter housing

Outputs up to 5000 ppr
IP65 protection rating
10 mm diameter shaft
10-30 VDC powered
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Pepperl+Fuchs’ Series RVI78 encoder is a heavy-duty aluminum
model designed to withstand severe shaft loading. The unique
mounting flange is a combination clamping/servo style that allows
it to be face or side-mounted. Standard models are available with
either a cable or round connector.

Order Code

RVI78N-10COCTA31N-QDOOO
T T

Connection type
AL Type 42306, 6-pin connector
K2 Cable,2m

Pulse count

60, 100, 120, 200, 250, 256, 300, 314, 360,
400, 500, 512, 600, 720, 900, 1000, 1024,
1200, 1250, 1500, 1800, 2000, 2048, 2400,
2500, 3000, 3600, 4000, 4096, 5000

Example: RVI78N-10CK2A31N-512

Technical Specifications

Electrical
PULSE COUNT 5,000 ppr
OUTPUT FREQUENCY <100 kHz
SUPPLY VOLTAGE 10-30 VDC
QUTPUT Push-pull
CURRENT CONSUMPTION <80 mA
LOAD CURRENT <40 mA, short circuit,
PER CHANNEL reverse polarity protected
VOLTAGE DROP <4V
RESPONSE TIME 250 ns
CERTIFICATES (W No. NMTR.E223176
q3 Yes
Mechanical
MATERIAL Housing | Powder-coated aluminum
Flange Aluminum
Shaft Stainless steel
Pulse disc Plastic (0-1,500 ppr)
Glass (1,501-5,000 ppr)
WEIGHT =220z
ROTATIONAL SPEED < 6,000 rpm
MOMENT OF INERTIA <1.4 x10°% 0z-in-sec?
STARTING TORQUE AT 20°C <21in-0z
SHAFT Axial 50 lbs
LOADING Radial 68 Ibs
BEARING WORKING LIFE > 1.2 x 108 revolutions
Environmental
STORAGE Plastic dise | -40°C to +60°C (-40°F to +140°F)
TEMPERATURE  gas5gisc| -40°C to +70°C (-40°F to +158°F)
OPERATING Plastic disc | -20°C to +60°C (-4°F to +140°F)
TEMPERATURE a5 isc| -20°C to +70°C (-4°F to +158°F)
HUMIDITY 95% RH non-condensing at
40°C (104°F) for 4 days
SHOCK RESISTANCE 100 g for 3 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING IP65

Connection Types

CONNECTOR

Type 42306, 6-pin

CABLE

@6 mm, 5 x #22 AWG,
2 m length
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Incremental Rotary Encoders

Dimensions
mm (in.)
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Output Waveform Electrical Connection
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Incremental Rotary Encoders

RVI84 Series
Solid Shaft

¢ Intrinsically safe

Outputs up to 25 ppr

IP65 protection rating
10 mm diameter shaft
NAMUR interface
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Pepperl+Fuchs’ Series RVI84 encoder is a heavy-duty aluminum
model designed for use in hazardous areas. Quadrature outputs are
used with an intrinsic safety barrier to provide up to 25 pulses per
revolution. The unique mounting flange is a combination clamping/
servo style that allows it to be face or side-mounted.

Order Code
RVI84N-10CK2A2NN-[[]
Pulse countj

Example: RVI84N-10CK2A2NN-25

Technical Specifications

Electrical
PULSE COUNT <25 ppr
OUTPUT FREQUENCY <5 kHz
SUPPLY VOLTAGE 8 VDC
OUTPUT NAMUR, in accordance with
DIN EN 60947-5-6
LOAD CURRENT <3 mA
PER CHANNEL short-circuit protected
CERTIFICATES (W No. NMTR.E223176
& TB 99 ATEX 2219
& 112 GEExia lIC T6
C€ Yes
Mechanical
MATERIAL Housing Aluminum
Flange Aluminum
Shaft Stainless steel
Pulse disc Plastic
WEIGHT =22 0z
ROTATIONAL SPEED < 3,000 rpm
MOMENT OF INERTIA <1.4x10° 0z-in-sec?
STARTING TORQUE AT 20°C <7.1in-0z
SHAFT Axial 50 Ibs
LOADING Radial 68 Ibs
BEARING WORKING LIFE > 1.2 x 108 revolutions
Environmental
STORAGE TEMPERATURE | -25°C to +85°C (-13°F to +185°F)
OPERATING TEMPERATURE | -20°C to +60°C (-4°F to +140°F)
HUMIDITY 95% RH non-condensing at
40°C (104°F) for 4 days
SHOCK RESISTANCE 100 g for 3 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING P65

Connection Types

CABLE

06 mm, 4 x #22 AWG,
2 m length
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Incremental Rotary Encoders

Dimensions
mm (in.)
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Incremental Rotary Encoders

Notes
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FVS58/FVM58 Series
FSS58/FSM58 Series
AVS58/AVMS58 Series
ASS58/ASM58 Series
BVS58/BVM58 Series
BSS58/BSM58 Series
CVS58/CVM58 Series
CSS58/CVMS58 Series
DVS58/DVM58 Series
DSS58/DSM58 Series
EVS58/EVM58 Series
ESS58/ESM58 Series
PVS58/PVM58 Series
PSS58/PSM58 Series
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Rotary

Encoders

Parallel Interface, Solid Shaft ssssssssssnnnnns

Parallel Interface, Recessed Hollow Shaft asssas

SSI Interface, Solid Shaft ssssssssssssnsannnn

SSI |nterface, Recessed Hollow Shaft assssssns

AS-Interface, Solid Shaft ssssssssssssnnnnnnn

SRRk

AS-Interface, Recessed Hollow Shaft sssssssas

CANOpen Interface, Solid Shaft ssssssssssnnns
CANopen Interface, Recessed Hollow Shaft auas

DeviceNet Interface, Solid Shaft sssssssssssas

DeviceNet Interface, Recessed Hollow Shaft ams

Ethernet Interface, Solid Shaft sssssssssssnnnnt

Ethernet Interface, Recessed Hollow Shaft ausas

PROFIBUS Interface, Solid Shaft ssssssssssss
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Absolute Rotary Encoders
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FVS58/FVM58 Series

Parallel Interface

¢ Extremely fast data transfer

¢ Short-circuit, push-pull output

¢ Standard 58 mm diameter housing

¢ Inputs for counting direction,

LATCH & PRESET
¢ Solid shaft design

The FVS58 and FVM58 series absolute encoders are designed for
very fast data transfer with a code change frequency up to 400 kHz.
Position data is read directly from the Gray code disc. These solid
shaft encoders are available in single- (13-bit resolution) or multi-turn
(25-bit resolution) versions and are available with a clamping flange

or a servo flange.

Order Code

FVO580-00000030

Type
S Single-turn
M Multi-turn

Housing
N Aluminum (standard)
I Stainless steel

Shaft option/flange style

011 @10 mm x 20 mm with clamping flange

032 @6 mm x 10 mm with servo flange

Connection type

AE  Type 9426, 26-pin connector*

AD Type 9424, 19-pin connector
K2 Cable,2m

* Axial only

N-0013

Number of revolutions
00 1 (single-turn)
12 4096 (multi-turn)*
08 256 (multi-turn)

* K2 connection only

— Code
B Binary
G Gray

— Exit position

A Axial
R Radial

Example: FVS58N-011AEA3GN-0013

Technical Specifications

Electrical
SUPPLY VOLTAGE 10-30 VDC
CURRENT CONSUMPTION <140 mA
POWER CONSUMPTION Fsss: <2 W; Fumss: <2.5W,
without output drivers
OUTPUT CODE Gray or binary
LINEARITY +0.5LSB
COUNTING DIRECTION Clockwise ascending
(Shaft End View) (factory preset, adjustable)
CODE PREPARATION TIME 0.3 ms
INTERFACE TYPE Push-pull, parallel
RESOLUTION Bits/steps per tum 13-bit /8192
Bits/number of turns 12-bit / <4096
OVERALL RESOLUTION Single-turn: 13-bit; Multi-turn: 25-bit
OPERATING CURRENT 40 mA
VOLTAGE DROP <25V
SIGNAL VOLTAGE High: Uy, - voltage drop; Low:<2.8 V
RESPONSE TIME 300 ns
CODE CHANGE FREQUENCY 400 kHz
INPUT 1 Type Selection of
counting direction (V/R)
Signal duration >10ms
Switch-on/off delay >1ms
INPUT 2 Tye| Temporary storage (LATCH)
Signal duration >100 s
Switch-on/off delay <01ms
INPUT 3 Type Preset
Signal duration >10ms
Switch-on delay <1ms
INPUT SIGNAL VOLTAGE High: 10-30 V; Low: 0-2 V
INPUT CURRENT <6mA
CERTIFICATES
Mechanical
MATERIAL Housing|  Powder-coated aluminum
Flange Aluminum
Shaft Stainless steel
Code disc Plastic
WEIGHT FVs58: = 7.1 0z, Fumss: =~ 14.1 0z
ROTATIONAL SPEED <12,000 rpm
MOMENT OF INERTIA <4.2 x10* 0z-in-sec?
STARTING TORQUE AT 20°C <7.1in-0z
SHAFT LOADING Axial: 9.0 |bS; Radial: 24.7 |bs
BEARING WORKING LIFE >4 x 10" revolutions
Environmental
STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
OPERATING TEMPERATURE | -30°C to +70°C (-22°F to +158°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 6 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING 1P65

Connection Types

CONNECTOR FVS58 Type 9424, 19-pin
FVM58 Type 9426, 26-pin
CABLE FVss8 | @7 mm, 24 x #26 AWG, 2 m length

FUM58

@9 mm, 30 x #26 AWG, 2 m length
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Absolute Rotary Encoders

Dimensions
mm (in.)

Shaft option/flange style 011
@ 10 mm x 20 mm with clamping flange

Connection type AD or AE
Style 9424 — 19-pin connector . >
Style 9426 — 26-pin connector (axial only) Connection type K2 c
2 m cable
-28 -28 (ﬂ
30(1.18) X (see table) (1.10) 30(1.18) X (see table) (1.10) gs M3 o
leep
18(0.71) ———— 18 (0.71) ————f E
i 3 i 3
| | 2 | D N[ 2 )
8813 8 — g 3822 2 2 (4
8% % ¢ HHEE i g m
> >
U 18 L
10 &g 10 8| © g
20(0.79) (0.40), e 20 (0.79) 040 5 °
3(0.12) 20 3(0.12) @
I ©0.79) Exit option A (axial) | 30 (1.1g) | ©9%P L ‘I Exit option A (axial)
3(0.12) — Exit option R (radial) 3(012 — R100 Exit option R (radial) Q
Dimension X Dimension Y “—T07.09 25 m
Axial exit _Radial exit Housing Diameter — (0.98)
Shgetum 42 (1.65) 53(2.08  Auminum 59 (2.32) "1 0019 -
Multi-turn 62 (2.44) 62 (2.4 Stainless Steel 61 (2.40 (0.71) _ m
*Stainless Steel 53 (2.08)
Shaft option/flange style 032 E
@ 6 mm x 10 mm with servo flange m
Connection type AD or AE m
Style 9424 — 19-pin connector i m
Style 9426 — 26-pin connector (axial only) Conn:ctlonélype K1 ~
m cable
" 042 (1.65) 8 042 (1.65)
X (see table) (1.10) 3x M4 X (see table) (1.10) 3x M4
14 (0.55) 8 deep 14 (0.55) ; Bdeep N
&
T P )
g/5/3 2 2/5/3 2 4 9
S o —+ » = h=r o @ D m
B|3|¢g 8 B|8|g 8
o 8| ® = o8| ® =
> >
m Ip 1 il I I * %
o~ 5 f
10 (0.40) Fq §§ 10 (0.40) 2 L H “ ~
[ — | 8 ] [esas] 3
3(0.12) 20 L ) 3(0.12) ; s
30042) \ (0.79) Exit option A (axial) 30(1.18) (012 | \ Exit option A (axial) w cD
012 Exit option R (radial) 012 == Exit option R (radial) (7,
4(0.16) —H—— 4(0.16)—H— F;10[; g
Dimension X Dimension Y {or09 0.98)
Axial exit _Radial exit Housing Diameter
Single-turn 42" (1.65) 53(2.08)  Aluminum 59 (2.32) 30(1.18)

Multi-turn 62 (2.44) 62 (2.44) Stainless Steel 61 (2.40)

*Stainless Steel 53 (2.08)
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Absolute Rotary Encoders

Electrical Connection

FVS58 FVM58
K2 AD K2 AE
24-conductor Type 9424, 19-pin 30-conductor Type 9426, 26-pin
Signal cable, @ 7 mm quick disconnect cable, @9 mm quick disconnect Description
(7,) Power Source Ug Brown 12 Brown 2 Power supply
.9 GND White 6 White 1 Power supply
| = Bit 1 Green 1 Green 3 Data output
) Bit 2 Yellow 2 Yellow 4 Data output
U) Bit 3 Gray 3 Gray 5 Data output
(s Bit 4 Pink 4 Pink 6 Data output
"0 Bit 5 Blue 5 Blue 7 Data output
E Bit 6 Red 7 Red 8 Data output
> Bit 7 Black 8 Black 9 Data output
& Bit 8 Violet 9 Violet 10 Data output
m Bit 9 Gray/Pink 10 Gray/Pink 11 Data output
"0 Bit 10 Red/Blue 11 Red/Blue 12 Data output
g Bit 11 White/Green 13 White/Green 13 Data output
'-L Bit 12 Brown/Green 14 Brown/Green 14 Data output
Bit 13 White/Yellow 15 White/Yellow 15 Data output
(/)] Bit 14 - - Yellow/Brown 16 Data output
QL, Bit 15 - - White/Gray 17 Data output
o] Bit 16 - - Gray/Brown 18 Data output
o Bit 17 - - White/Pink 19 Data output
(&) Bit 18 - - Pink/Brown 20 Data output
(= | Bit19 - - White/Blue 21 Data output
I.IJ Bit 20 - - Brown/Blue 22 Data output
Q Bit 21 - - White/Red 23 Data output
e Bit 22 - - Brown/Red - Data output
E Bit 23 - - White/Black - Data output
(o} |Bit24 - - Brown/Black - Data output
N Bit 25 - - Pink/Green - Data output
9 V/R White/Pink 16 Gray/Green 25 Input for selection of counting direction
< LATCH Pink/Brown 17 Yellow/Gray 24 Temporary storage input
PRESET Brown/Blue 18 Yellow/Pink 26 Zero setting input
NO CONNECTION | Gray/Brown 19 N/A
NO CONNECTION | Brown/Red - N/A
NO CONNECTION | White/Gray - N/A
NO CONNECTION | White/Blue - N/A
NO CONNECTION | White/Red - N/A
17 11 12 18 1 14 25 15 1 16 2
10 13 = v
19 23 18
: i ;
186 14 ?g 19
7 6 15 21 9 8 20 7 26

I [PEPPERL+FUCHS
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Absolute Rotary Encoders

Programming

Inputs

Input Level

“0” : 0Vto2V

“1" : 10Vto30V

le I <6mA

LATCH Input (temporary storage)

With the latch input high, the position data on the parallel interface is “frozen.” This '-AT‘;"'
allows for the position to be read without errors due to changing bits. If this input is PRESET
not used its value is “0.” Pulse duration T > 100 ps.

IN
Input level: “0” or unused = Position data operating normally Filter —| Logic
at the output, possibly changing. i y @
1

Pull down

“1” = Position data saved and stable
at the output.

PRESET Input (zero setting)

The encoder can be electronically set to position 0 with the PRESET input.
Response time: T > 10 ms

Input level: “0” or unused = Inactive

551 ”

Output word is set to 0

V/R Input (selection of counting direction)

The counting direction of the encoder (when looking at the shaft end) is defined as V/R
clockwise rising or declining. The counting direction can be reversed with the V/R Pull up
input. If the input is not used, the counting direction is rising by default, the level is IN @

at “1.” Pulse duration T > 10 ms. Filter [— Logic

>
o
@
=
c
=
®
m
3
0
o
o
@
1
7,
3
&
3
3
o
7%

rising code value for l Ve
clockwise rotation. 1

Input level: “1” or unused

“0” = declining code value for
clockwise rotation.
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Absolute Rotary Encoders
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FSS58/FSM58 Series

Parallel Interface

e Extremely fast data transfer

¢ Recessed hollow shaft design

¢ Economical mounting option

¢ Short-circuit protected, push-pull output

e Standard 58 mm diameter housing

¢ Inputs for counting direction,

LATCH & PRESET

The FSS58 and FSM58 series absolute encoders are designed
for very fast data transfer with a code change frequency up to
400 kHz. Position data is read directly from the Gray code disc.
These recessed hollow shaft encoders are available in single-
(13-bit resolution) or multi-turn (25-bit resolution) versions.

The FSS58 and FSM58 provide a simple and cost-effective mounting
solution. The shaft hub connection is already integrated into the
rotary encoder. The rotary encoder is held in place by the included

torque rest.

Order Code

FSO580-00000030N-0013

Type
S Single-tumn
M Multi-turn

Housing
N Aluminum (standard)
I Stainless steel

Shaft dimension/flange style ——
F1A Recessed hollow @ 10 mm x 30 mm
F2A Recessed hollow @ 12 mm x 30 mm
F3A Recessed hollow @ 15 mm x 30 mm

Connection type

AE  Type 9426, 26-pin connector*

AD Type 9424, 19-pin connector
K2 Cable,2m

* Axial only

Number of revolutions
00 1 (single-turn)
12 4096 (multi-turn)*
08 256 (multi-turn)

*K2 connection only

- Code
B Binary
G Gray

L— Exit position
A Axial
R Radial

Example: FSS58N-F1AAEA3GN-0013

Technical Specifications

Electrical
SUPPLY VOLTAGE 10-30 VDC
CURRENT CONSUMPTION <140 mA
POWER CONSUMPTION Fss58: <2 W; Fsmss: <2.5 W,
without output drivers
OUTPUT CODE Gray or binary
LINEARITY +0.5LSB
COUNTING DIRECTION Clockwise ascending
(Shaft End View) (factory preset, adjustable)
CODE PREPARATION TIME 0.3 ms
INTERFACE TYPE Push-pull, parallel, short-circuit proof
RESOLUTION Bits/steps per tum 13-bit /8192
Bits/number of turns 12-bit / <4096
OVERALL RESOLUTION Single-turn: 13-bit; Multi-turn: 25-bit
OPERATING CURRENT 20 mA
VOLTAGE DROP <25V
SIGNAL VOLTAGE High: Uy, - voltage drop; Low:<2.8 V
RESPONSE TIME 300 ns
CODE CHANGE FREQUENCY 400 kHz
INPUT 1 Type | Selection of counting direction (V/R)
Signal duration >10ms
Switch-on/off delay >1ms
INPUT 2 Tppe| Temporary storage (LATCH)
Signal duration >100 ps
Switch-on/off delay <0.1ms
INPUT 3 Type Preset
Signal duration >10ms
Switch-on delay <1ms
INPUT SIGNAL VOLTAGE High: 10-30 V; Low: 0-2 V
INPUT CURRENT <6mA
CERTIFICATES
ce Yes
Mechanical
MATERIAL Housing|  Powder-coated aluminum
Flange Aluminum
Shaft Stainless steel
Code disc Plastic
WEIGHT Fss58:~ 7.1 0Z; Fsms8: =~ 14.1 0z
ROTATIONAL SPEED <12,000 rpm
MOMENT OF INERTIA <4.2 x10* 0z-in-sec?
STARTING TORQUE AT 20°C <7.1in-0z
SHAFT LOADING  Angle offset +0.9°
Axial offset | Static: + 0.3 mm; Dynamic: = 0.1 mm
Radial offset | Static: = 0.5 mm; Dynamic: + 0.2 mm
BEARING WORKING LIFE >4 x 10" revolutions
Environmental
STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
OPERATING TEMPERATURE | -30°C to +70°C (-22°F to +158°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 6 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING P65
Connection Types
CONNECTOR FS858 Type 9424, 19-pin
FSM58 Type 9426, 26-pin
CABLE Fss58 |37 mm, 24 x #26 AWG, 2 m length

FSM58

9 mm, 30 x #26 AWG, 2 m length
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Absolute Rotary Encoders

Dimensions
mm (in.)
Connection type AD or AE Connection type K2
Style 9424 — 19-pin connector 2 m cable
Style 9426 — 26-pin connector (axial only)
~28 28
) X (see table) (1.10) 72 (2.83) X (see table) (1.10) 72 (2.83)
3.3(0.13) 063 (2.48) 33013 063 (2.48)
1.3 (0.05) —|——1.3(0.05)
| s . / N\
2 kn ] 2 ° T /
8l 2 s 8 g 5
b 1 N h 2
8 . \ 8 > J
i | \ ) .
0., — o,
g% <3 3.2(0.13) % g 3.2(0.13) L)
S, d
i’é Ins?nior; depth: Eé Ins?nion) depth: ‘;' 32(0.13)
S| 30(1.18) max. 18 : : : S| 30(1.18) max. @ . . . -2 (0.
32| 15 059) min. (0.71) Exit option A (axial) 30(1.18) 32| 15 (0559 min. Exit option A (axial)
= Exit option R* (radial) - Exit option R (radial)
*single turn only ‘ R“mg a5
d 07, 0
(0.98)
Dimension X Dimension Y Dimension oD 20 30(1.18)
Single-turn 72 (2.83) Housing Diameter F1 Recessed hollow shaft 10 mm x 30 mm ©.79)
Multi-turn 80 (3.15) Aluminum 59 (2.32) F2 hollow shaft 612 mm x 30 mm
Stainless Steel 61 (2.40) F3 Recessed hollow shaft 15 mm x 30 mm
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Absolute Rotary Encoders

Electrical Connection

FSS58 FSM58
K2 AD K2 AE
24-conductor Type 9424, 19-pin 30-conductor Type 9426, 26-pin
Signal cable, @7 mm quick disconnect cable, @ 9 mm quick disconnect | Description
(7)) Power Source Ug Brown 12 Brown 2 Power supply
.9 GND White 6 White 1 Power supply
‘= |Bit1 Green 1 Green 3 Data output
o Bit 2 Yellow 2 Yellow 4 Data output
U) Bit 3 Gray 3 Gray 5 Data output
(80) Bit 4 Pink 4 Pink 6 Data output
0 Bit5 Blue 5 Blue 7 Data output
E Bit 6 Red 7 Red 8 Data output
m Bit 7 Black 8 Black 9 Data output
& Bit 8 Violet 9 Violet 10 Data output
(0] Bit 9 Gray/Pink 10 Gray/Pink 11 Data output
0 Bit 10 Red/Blue 11 Red/Blue 12 Data output
m Bit 11 White/Green 13 White/Green 13 Data output
{2 Bit 12 Brown/Green 14 Brown/Green 14 Data output
Bit 13 White/Yellow 15 White/Yellow 15 Data output
M |Bit14 - - Yellow/Brown 16 Data output
b Bit 15 - - White/Gray 17 Data output
% Bit 16 - - Gray/Brown 18 Data output
() Bit 17 - - White/Pink 19 Data output
(&) Bit 18 - - Pink/Brown 20 Data output
‘= |Bit 19 - - White/Blue 21 Data output
m Bit 20 - - Brown/Blue 22 Data output
Q Bit 21 - - White/Red 23 Data output
wd Bit 22 - - Brown/Red - Data output
2 Bit 23 - - White/Black - Data output
(o }| |Bit24 - - Brown/Black - Data output
(72 Bit 25 - - Pink/Green - Data output
Q V/R White/Pink 16 Gray/Green 25 Input for selection of counting direction
< LATCH Pink/Brown 17 Yellow/Gray 24 Temporary storage input
PRESET Brown/Blue 18 Yellow/Pink 26 Zero setting input
NO CONNECTION | Gray/Brown 19 N/A
NO CONNECTION Brown/Red - N/A
NO CONNECTION White/Gray - N/A
NO CONNECTION White/Blue - N/A
NO CONNECTION White/Red - N/A
17 11 12 18 1 14 25 15 1 16 2
10 13 = v
19 23 18
9 12 4
; 2 f;
16 14 10
7 6 15 21 9 8 20 7 26

IZH [3PEPPERL+FUCHS
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Absolute Rotary Encoders

Programming

Inputs

Input Level

“0” : 0Vto2V

“1" : 10Vto30V

le I <6mA

LATCH Input (temporary storage)

With the latch input high, the position data on the parallel interface is “frozen.” This '-AT‘;"'
allows for the position to be read without errors due to changing bits. If this input is PRESET
not used its value is “0.” Pulse duration T > 100 ps.

IN
Input level: “0” or unused = Position data operating normally Filter —| Logic
at the output, possibly changing. i y @
1

Pull down

“1” = Position data saved and stable
at the output.

PRESET Input (zero setting)

The encoder can be electronically set to position 0 with the PRESET input.
Response time: T > 10 ms

Input level: “0” or unused = Inactive

“1” Output word is set to 0

V/R Input (selection of counting direction)

The counting direction of the encoder (when looking at the shaft end) is defined as V/R
clockwise rising or declining. The counting direction can be reversed with the V/R Pull up
input. If the input is not used, the counting direction is rising by default, the level is IN @

at “1.” Pulse duration T > 10 ms. Filter [— Logic

>
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c
=
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m
3
0
o
o
@
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rising code value for l Ve
clockwise rotation. 1

Input level: “1” or unused

“0” = declining code value for
clockwise rotation.
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Absolute Rotary Encoders

Electrical
SUPPLY VOLTAGE 10-30 VDC
SSI Interface CURRENT CONSUMPTION <180 mA
OUTPUT CODE Gray or binary
" . . . LINEARITY + 2 LSB at 16-bit,
) ¢ Industrial standard 58 mm diameter housing +1LSB at 13-bit,
o . . + 0.5 LSB at 12-bit
QO ¢ Single or multi-turn COUNTING DIRECTION Clockwise descending
(7)) (Shaft End View) (factory preset, adjustable)
0 * IP65 INTERFACE e SsI
O @ ¢ 6 or 10 mm diameter shaft fronser 12t 0.1-2.0 WBaud
E Monoflop time 20+ 10 ps
> VOLTAGE DROP <25V
< STANDARD CONFORMITY RS-422
~ RESOLUTION  Bits/steps per turn 16-bit / 65536
0 Bits/number of turns 14-bit /<16,384
X9 OVERALL Single-tum 16-it
2 RESOLUTION  yupium 30-bit
> OUTPUT SIGNAL VOLTAGE | High: Uy - voltage drop; Low:< 2.8V
< INPUT 1 Tywe Selection of
counting direction (V/R)
2 Signal duration >10ms
() Switch-on delay <0.001 ms
u INPUT 2 Type PRESET
° Signal duration >10ms
(3) Switch-on delay <100 ms
< INPUT SIGNAL VOLTAGE High: 10-30 V; Low: 0-2 V
m INPUT CURRENT <6 mA
3 CEIéTéFICATES Yes
=) ) : Mechanical
4 Pepperl+Fuchs’ AVS58 and AVM58 series absolute encoders -
(e} communicate via SSI (synchronous serial interface). These encoders b ey Powder-coated aluminum
1] feature unbreakable plastic code discs, making them ideal for (Standrd Mode) R Aluminum
Q applications with heavy shock and vibration. They are available in Sl Stainless steel
< either single-turn with 16-bit max resolution, or multi-turn with 30-bit Code disc Plastic
max resolution versions. These encoders are rated IP65 and feature a MATERIAL Housing Stainless steel
rugged aluminum housing. (Stainless Model) Flange Stainless steel
Shaft Stainless steel
Code disc Plastic
WEIGHT Standard =11lb
Stainless steel ~1.8Ibs
Order Code ROTATIONAL SPEED <12,000 rpm
MOMENT OF INERTIA <7.1 x10* 0z-in-sec?
STARTING TORQUE AT 20°C <7.1in-0z
AVO580-000000O0ON-0000 | -swe o 31s
: . T T LOADING Radial 24.7 Ibs
Type - BEARING WORKING LIFE 4 x 10" revolutions
$ Smg!e—turn Steps per revolution -
M Multi-turn 12 4096 (standard) Environmental
Housing 13 819 STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
N Aluminum (standard) 16 65536 OPERATING TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
! S:jlalnlglsiozttiilomy g; m?ziﬁgfﬂﬁ?ln‘;"““s HUMIDITY No moisture condensation
124096 (multi-tum, standard) _SHOCK RESISTANGE 100 g for 3 ms
gﬁﬂ gﬁ'(;or:rl]:':gg?n fmh —— c 1: 16,384 (multi-turn) VIBRATION RESISTANCE 10 g, 10-2,000 Hz
032 @6 mmx 10 mm with servo ?Iangge ’ B0 Beinary' ENCLOSURE RATING P65
Connection & G 9rfy . Connection Types
AR Type 941g?$2-piﬂ connector Exit position L Prucessu: ;C;isi;;pmomy CONNECTOR Type 9416, 12-pin
AB Type 9416L, 12-pin connector A Axial 0 With microprocessor (standard) Type 9416L, 12-pin
K1 Cable, Tm R Radial H ' No microprocessor CABLE @7 mm, 12 x #26 AWG,
Example: AVS58N-011AAROGN-0013 1 m length

AVS58/AVM58 Series

Technical Specifications
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Absolute Rotary Encoders

Dimensions
mm (in.)

Shaft option/flange style 011
@ 10 mm x 20 mm with clamping flange

Connection type AA or AB Connection type K1
Style 9416 — 12-pin connector 1 m cable
) ) 3xM3 >
30(1.18) X (see tabl 0 30(1.18) X (see tabl 1.10 x 5
(1.18)_ (see table) (1.18) . X(see table) 5 doop 15 U
18 (0.71) ————f ‘ 18 (0.71) ———f ‘ m
= )
HRERE ] | s|als ] 5 —
SEE ank S =i 2 (L c
o|ole|s 3 MR = @
5)'8|8l% S 5|82l = 3 -
u 1 1 m
= 2 T
<
20(0.79) (01‘?0\ &g 20(0.79) (0130) 2 w0 l 1 m
g g @
3(0.12) 20 & deep 3(0.12) 3 N ) o :
(0.79) Exit option A (axial) 30(1.18) Exit option A (axial)
30.12) ”’L \ Exit option R (radial) 30.12) ”’L R100 Exit option R (radial) o
Dimension X Dimension Y | o7 25 °
Axial exit _Radial exit Housing Diameter (0.98)
Single-turn 42 (1.65) 53 (2.09 Aluminum 59 (2.32) ~18 30(1.18) Q
Multi-turn 53(2.09) 53 (2.09)  Stainless Steel 61 (2.40) 0.71) m
=
Shaft option/flange style 032
@ 6 mm x 10 mm with servo flange
Connection type AA or AB Connection type K1 >
Style 9416 — 12-pin connector 1 m cable
042 (1.65) 042 (1.65) <
2 3xM4 X (see tabl s 3xM4 m
14(055) X (see table) (1.10) £ decp 14(0.55) (see e) ‘ (1.10) £ deep
I . % 1))
. %, +H - 2, (06}
als z als 2 7 N
g sls 25| < I
CEE CEE S R=lE=N o >
HEE Ll 2 g|3|e H I o =
> > - -
1|1} p— | |
_ T #
3
10 (0.40) Fq 33 10 (0.40) 2 m
| < \ 5 g
3(0.12) 20 L ) 3(0.12) ? s m
012 \ 0.79) Exit option A (axial) 30 (1.18) 30042 \ \ Exit option A (axial)
01— == “—Eyit option R (radial) 012 == Exit option R (radial) (7))
4(0.16)——H— 4(0.16) —H— R100 25
o7
Dimension X Dimension Y (0.98) m
Axial exit _Radial exit Housing Diameter 30(1.18) ﬁ
Single-turn 42 (1.65 53(2.09)  Aluminum 59 (2.32) Ty,
Multi-turn 53(2.09) 53(2.09)  Stainless Steel 61(2.40) (D
Electrical Connection
AA AB K1
; Type 9416, 12-pin  Type 9416L, 12-pin 12-conductor L.
Signal quick disconnect  quick disconnect  cable, @7mm  Description
Power Source Ug 2 8 Brown Power supply
GND 1 1 White Power supply
Clock (+) 3 3 Green Positive cycle line
Clock (-) 4 11 Yellow Negative cycle line
Data (+) 5 2 Gray Positive transmission data
Data (-) 6 10 Pink Negative transmission data
Reserved 7 12 Blue Not wired, reserved
V/R 8 5 Red Input for selection of counting direction
PRESET (w/ microprocessor only) Black Zero setting input
Reserved Violet Not wired, reserved
Reserved Gray/Pink | Not wired, reserved
Reserved Red/Blue Not wired, reserved
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Absolute Rotary Encoders

Programming
Description
The synchronous serial interface was specially developed for transferring the output
data of an absolute encoder to a control device. The control module sends a clock
(7,1 signal and the absolute encoder responds with the position value.
.Q:) Thus only 4 lines are required for the clock and data, regardless of the rotary encoder
@ resolution. The RS-422 interface is galvanically isolated from the power supply.
U) SSI Data Transfer
3 :
-t I Tp R
§ Clock ’_1 W
< | Ty ——
o
lg) Data \ Dn X Dn >< Dn2 >< Dna > | D, >< D, >< S \
[
g) MSB LSB
D+, ..., Dn: Position data T=1/f Duration of period, f <1 MHz
m S: Special bit Tm: Monoflop time 10-30 us
3 MSB: Most significant bit Tp: Clock pause > monoflop time (T, > Tr)
LSB: Least significant bit
©
o .
($) Block Diagram Line Length
c
m ";rgrlszczeiver Transceiver Line length in m Baud rate in kHz
RS 422
w Data + <50 <400
e : ] ‘Di Pata- | |Receiver <100 <300
E Logic |:]owt/aal. <200 <200
: separation Clock
O : oo ——q— Clock <400 <100
g o ‘lQ Clock- 1 | generator
Rotary encoder AVO Interface electronics
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Absolute Rotary Encoders

Programming (continued)

Inputs
The selection of the counting direction input is activated with 0-level. The PRESET input is activated with 1-level.
PRESET Input Input for selection of counting direction
Pull up

IN N @

Filter —{ Logic Filter — Logic
l Ve @ Pull down l Ve
1 1
Clock Input (2-wire):

Optically and galvanically isolated clock input in accordance with I/O Standard RS-422. The control module clock
synchronizes the data transfer between the encoder and the interface electronics. A terminating resistor with a resistance
of 120 Q is incorporated between the clock lines "Clock +" and "Clock -".

SSI Output Format Standard
e At idle status, signal lines “Data +” and “Clock +” are at high level (5 V).

¢ The first time the clock signal switches from high to low, the data transfer in which the current information (position data
(Dn) and special bit (S)) is stored in the encoder is introduced.

¢ The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.
e The next successive lower order bit is transferred with each following rising pulse edge.

e After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time Tm has
expired.

¢ No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause Tp
has expired.
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e After the clock sequence is complete, the monoflop time Tm is triggered with the last falling pulse edge.

soLIo

¢ The monoflop time Tm determines the lowest transmission frequency.

SSI Output Format Ring Slide Operation (Multiple Transmission)
¢ In ring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the
possibility of detecting transmission errors.

¢ In multiple transmission, 25 bits are transferred per data word in standard format.

¢ |f the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active.
This means that the information that was stored at the time of the first clock change is generated again.

o After the first transmission, the 26th pulse controls data repetition. If the 26th pulse follows after an amount of time
greater than the monoflop time Tm, a new current data word will be transmitted with the following pulses.

A If the pulse line is exchanged, the data word is generated offset. Ring slide operation is possible up to max. 13 bits.
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Absolute Rotary Encoders

ASS58/ASM58
SSI Interface

¢ Industrial standard 58 mm dia
¢ Single or multi-turn

¢ |IP65

¢ 10 or 12 mm diameter shaft

screws. The torque rest is used to prevent the
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30-bit resolution versions. These encoders are
a rugged aluminum housing.

Order Code

ASO580-0000000

Type
S Single-turn
M Multi-turn

Housing
N Aluminum (standard)
I Stainless steel*

*axial exit position only
Shaft option —M ——
F1A Recessed hollow shaft @ 10 mm x 30 mm
F2A Recessed hollow shaft @ 12 mm x 30 mm
F3A Recessed hollow shaft @ 15 mm x 30 mm

Connection type

AA  Type 9416, 12-pin connector Exit position —
AB  Type 9416L, 12-pin connector A Axial
K1 Cable, Tm R Radial

Example: ASS58N-F3AAAROG

XM [3PEPPERL+FUCHS
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Series

meter housing

Pepperl+Fuchs’ ASS58/ASM58 series absolute encoders feature
recessed hollow shafts and communicate via SSI (synchronous serial
interface). The encoder is mounted directly to the shaft using set

encoder from rotating.

Available in either single-turn with 16-bit resolution, or multi-turn with

rated IP65 and feature

ON-0000

| S—

Steps per revolution
12 4096 (standard)
13 8192
16 65536
Number of revolutions
00 1 (single-turn)
12 4096 (multi-turn, standard)
14 16,384 (multi-turn)
— Code
B Binary*
G Gray

* Pmcess_or option 0 only
Processor option

0 With microprocessor (standard)
H No microprocessor

N-0013

Technical Specifications

Electrical
SUPPLY VOLTAGE 10-30 VDC
CURRENT CONSUMPTION <180 mA
OUTPUT CODE Gray, binary
LINEARITY + 2 LSB at 16-hit,
+1 LSB at 13-bit,
+0.5 LSB at 12-bit
COUNTING DIRECTION Clockwise declining
(Shaft End View) (factory preset, adjustable)
STANDARD CONFORMITY RS-422
INTERFACE Type SSI
Transfer rate 0.1-2.0 MBaud
Monoflop time 20+10 ps
RESOLUTION  Bits/steps per turn 16-bit / 65536
Bits/number of turns 14-bit / < 16,384
OVERALL Single-turn 16-bit
RESOLUTION Multi-turn 30-bit
OUTPUT SIGNAL VOLTAGE | Hign: U, - voltage drop; Low:<2.8V
INPUT 1 Type Selection of
counting direction (V/R)
Signal duration >10ms
Switch-on delay <0.001 ms
INPUT 2 Tyne PRESET
Signal duration >10ms
Switch-on delay <100 ms
INPUT SIGNAL VOLTAGE High: 10-30 V; Low: 0-2 V
INPUT CURRENT <6mA
CERTIFICATES
ce Yes
Mechanical
MATERIAL Housing|  Powder-coated aluminum
(Standard Model) Flange Aluminum
Shaft Stainless steel
Code disc Plastic
MATERIAL Housing Stainless steel
(Stainless Model) Flange Stainless steel
Shaft Stainless steel
Code disc Plastic
WEIGHT Standard =11lb
Stainless steel =1.81Ibs
ROTATIONAL SPEED < 12,000 rpm
MOMENT OF INERTIA <7.1 x10* oz-in-sec?
STARTING TORQUE AT 20°C <71in-0z
SHAFT Angle offset +0.9°
LOADING Axial offset | Static: + 0.3 MM; Dynamic: + 0.2 mm
Radial offset | Static: + 0.5 mm; Dynamic: + 0.2 mm
BEARING WORKING LIFE 4 x 10" revolutions
Environmental
STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
OPERATING TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 3 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING 1P65

Connection Types

CONNECTOR

Type 9416, 12-pin
Type 9416L, 12-pin

CABLE

@7 mm, 12 x #26 AWG,
1 m length

Pepperl+Fuchs@Inc. ® 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
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Absolute Rotary Encoders

Dimensions
mm (in.)
Connection type AA or AB Connection type K1
Style 9416 — 12-pin connector 1 m cable
Style 9416L — 12-pin connector
~28 28
X (see table) (1.10) 72(2.83) X (see table) (1.10 72 (2.83)
—{ ——3.3(0.13) 063 (2.48) — —33(0.13) 063 (2.48) >
—] E 1.3 (0.05) — f: 1.3 (0.05) c
T ) o o / \ m
g e Iy k] g1 He k] o
Py = 1 2| of n 9 = 3| =% ., N —
- 2| Ng < ° [ el Y <
q LD > Q > :
\ =g &
SR E— \ il = =
o | o
§§ Insertion depth: C:’E— Insertion depth: = - 3.2(0.13) m
3 2(0.
o) A > Exit option A (axia) | 30(1.18) 2| A8 Exit option A (axial) =
Exit option R (radial) g Exit option R (radial)
| R100 o
Dimension X Dimension Y Dimension gD d | o7 25 o
Axial exit Radial exit Housing Width F1 Recessed hollow shaft 10 mm x 30 mm (0.98)
Single-turn 61(2.40 72 (2.83 Aluminum 59 (2.32) F2 Recessed hollow shaft 212 mm x 30 mm 20 30(1.18) Q
Multi-turn 81(3.19)  73(2.87) Stainless Steel 61 (2.40) F3 Recessed hollow shaft 915 mm x 30 mm (0.71) m
*
PN
%.
Electrical Connection
AA AB K1
) Type 9416, 12-pin  Type 9416L, 12-pin  12-conductor L.
Signal quick disconnect  quick disconnect  cable, 7mm  Description
Power Source Ug 2 8 Brown Power supply
GND 1 1 White Power supply
Clock (+) 3 3 Green Positive cycle line
Clock (9 4 11 Yellow Negative cycle line
Data (+) 5 2 Gray Positive transmission data
Data (-) 6 10 Pink Negative transmission data
Reserved 7 12 Blue Not wired, reserved
V/R 8 5 Red Input for selection of counting direction
PRESET (w/ microprocessor only) Black Zero setting input
Reserved Violet Not wired, reserved
Reserved Gray/Pink | Not wired, reserved
Reserved Red/Blue Not wired, reserved
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Absolute Rotary Encoders

Programming
Description
The synchronous serial interface was specially developed for transferring the output
data of an absolute encoder to a control device. The control module sends a clock
(7,1 signal and the absolute encoder responds with the position value.
.Q:) Thus only 4 lines are required for the clock and data, regardless of the rotary encoder
@ resolution. The RS-422 interface is galvanically isolated from the power supply.
U) SSI Data Transfer
T '
-t I Tp R
(% Clock ’_1 W
< ‘ ‘ T, —»
o
v Data \ Dn X D1 >< Dn2 >< Dna > | D, >< D, >< S \
[
Eg MSB LSB
< D+, ..., Dn: Position data T=1/f Duration of period, f <1 MHz
m S: Special bit Tm: Monoflop time 10-30 us
| &5 MSB: Most significant bit Tp: Clock pause > monoflop time (T, > Tr)
q, LSB: Least significant bit
L]
O . .
(1) Block Diagram Line Length
c . , - - -
m Transceiver Transceiver Line length in m Baud rate in kHz
RS 422 RS 422
q, Data + <50 <400
wjd : ] “>i Data- 1 lReceiver <100 <300
2 Logic ||ort/aan <200 <200
E separation
o : Clock+ |  ICiock <400 <100
(/)] 1 ‘lQ Clock- 1 | generator
<
Rotary encoder ASO Interface electronics
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Absolute Rotary Encoders

Programming (continued)

Inputs
The selection of the counting direction input is activated with 0-level. The PRESET input is activated with 1-level.
PRESET Input Input for selection of counting direction
N N @ Pull up
Filter —{ Logic Filter [— Logic
l Ve @ Pull down l Ue
1 1
Clock Input (2-wire):

Optically and galvanically isolated clock input in accordance with I/O Standard RS-422. The control module clock
synchronizes the data transfer between the encoder and the interface electronics. A terminating resistor with a resistance
of 120 Q is incorporated between the clock lines "Clock +" and "Clock -".

SSI Output Format Standard
e At idle status, signal lines “Data +” and “Clock +” are at high level (5 V).

¢ The first time the clock signal switches from high to low, the data transfer in which the current information (position data
(Dn) and special bit (S)) is stored in the encoder is introduced.

¢ The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.
e The next successive lower order bit is transferred with each following rising pulse edge.

e After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time Tm has
expired.

¢ No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause Tp
has expired.
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e After the clock sequence is complete, the monoflop time Tm is triggered with the last falling pulse edge.

¢ The monoflop time Tm determines the lowest transmission frequency.

soLIo

SSI Output Format Ring Slide Operation (Multiple Transmission)
¢ In ring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the
possibility of detecting transmission errors.

¢ In multiple transmission, 25 bits are transferred per data word in standard format.

¢ |f the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active.
This means that the information that was stored at the time of the first clock change is generated again.

o After the first transmission, the 26th pulse controls data repetition. If the 26th pulse follows after an amount of time
greater than the monoflop time Tm, a new current data word will be transmitted with the following pulses.

A If the pulse line is exchanged, the data word is generated offset. Ring slide operation is possible up to max. 13 bits.
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Absolute Rotary Encoders
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BVS58/BVM58 Series
AS-Interface

¢ Industrial standard 58 mm diameter housing

¢ Single or multi-turn

e Uses 4 AS-Interface slaves
e |P65

¢ Servo flange and 6 mm shaft or clamping
flange and 10 mm shaft

Pepperl+Fuchs’ BVS58 and BVM58 series absolute encoders
communicate via AS-Interface. They are available in either single-turn
with 13-bit resolution, or multi-turn with 16-bit resolution versions.
The position value is output to the master within a single cycle via
the 4 integrated AS-Interface chips. Each slave address can be
individually set. These encoders are rated IP65 and feature a rugged
aluminum housing.

Order Code
Type Resolution j
S Single-turn Single-1um souios  Roveuions
M Multi-turn 0013 1 8192
Multi-turn  meiios  Rovatens
Shaft option/flange style 0313 8 8192
011 210 mm x 20 mm with clamping flange 0412 16 4096
032 @6 mmx 10 mm with servo flange 0511 32 2048
0610 64 1024
0709 128 512
0808 256 256
0907 512 128
1006 1024 64
1105 2048 32
1204 4096 16

Example: BVS58N-032AVRONN-0013

Technical Specifications

Electrical
SUPPLY VOLTAGE 29.5-31.6 VDC
CURRENT Starting <155 mA
CONSUMPTION Operational <65 mA
OUTPUT CODE Programmable gray or binary
LINEARITY +1 LSB
gﬂgfgl’,‘ﬁw{,’mm"o" Programmable
INTERFACE Type AS-Interface

Transfer rate

<0.167 MBaud

RESOLUTION Bits/steps per turn

13-bit /<8192

Bits/number of turns 12-bit / <4096
OVERALL Single-turn 13-hit
RESOLUTION Multi-tum 16-bit
STANDARD CONFORMITY AS-Interface
CERTIFICATES
Mechanical
MATERIAL Housing|  Powder-coated aluminum
Flange Aluminum
Shaft Stainless steel
Code disc Glass
WEIGHT BUS58 =120z
BVMS58 ~13 0z
ROTATIONAL BUS58 <12,000 rpm
SPEED BUMS8 < 6,000 rpm
MOMENT OF INERTIA <4.3x10* 0z-in-sec?
STARTING TORQUE AT 20°C <21in-0z
SHAFT Axial - BVS 9.8 Ibs at 12,000 rpm
LOADING BYM 40 Ibs at 6,000 rpm
Radial - BVS 13.3 Ibs at 12,000 rpm
BUM 40 Ibs at 6,000 rpm
BEARING WORKING LIFE >4 x 108 revolutions
Environmental
STORAGE TEMPERATURE | -25°C to +85°C (-13°F to +185°F)
OPERATING TEMPERATURE | -20°C to +70°C (-4°F to +158°F)
HUMIDITY 98% RH non-condensing
SHOCK RESISTANCE 100 g for 3 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING P65

Connection Types

CONNECTOR

Type V1, M12, 4-Pin
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Absolute Rotary Encoders

Dimensions

mm (in.)

Shaft option/flange style 011
@ 10 mm x 20 mm with clamping flange

10
20 (0.79) (039) X (see table) 048 (1.89)
3(0.12) 3(0.12) /j
S
— X -
g By m
=] — N
| |15(059)
=== = © ;
88|93
dldlg|S
@ N O O
WVl —
el el el @
17.5
- 069 | =
[
- °e
o
(o)
Dimension X 10 deep
Single-tum 635 (2.50

Multi-turn 77 (3.03 1

Connector V1, radial

Shaft option/flange style 032
@ 6 mm x 10 mm with servo flange
X (see table)

10 (0.39) 4(0.16)
3(0.12) 3(0.12)

042 (1.65)

0.5(0.02)

058 (2.28)
050 (1.97)
06,(0.24)

17.5
(0.69)

52.9 (2.08)

Dimension X
Single-turn 69.5 2.74

Multi-turn 83 (3.27) L
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Connector V1, radial

soLIo

Electrical Connection

Type V1, 4-pin

Signal quick disconnect  Description
AS-i + 1

Reserved 2 Not wired
AS-i - 3

Reserved 4 Not wired
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Absolute Rotary Encoders

Programming
Addresses
Slave A Slave B Slave C Slave D
Preset address 1 2 3 4
10 code 7 0 0 0
10 code F F F F

When using an AS-Interface master or handheld programmer to change the slave addresses, it is absolutely
essential to assign a different address to each of the four slaves.

Parameter Bits

The four parameter bits of slave A are used to set the parameters of the encoder. The parameter bits of slave B, C and D
are not used.

Status of SEvel
parameter bit PO P1 P2 P3
0 Gray code Transfer with flag bits Count down with clockwise rotation Not used
1 Binary code Transfer without flag bits Count up with clockwise rotation Not used

Data Bits

From the AS-Interface master to the encoder

Data from the AS-Interface master is transferred to the encoder via slave A, which works bidirectionally. Slaves B, C and D
operate unidirectionally and can only send data.

When data bits D2 and D3 are changed from 01 to 10 or vice-versa, the position data is saved in the encoder.
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Status of Saell
D0/D1 or D2/D3 DO0/D1 D2/D3
00 Normal mode Position data is not saved
01 Rotary encoder is set to 1/4 of the single turn resolution Position data is saved
10 Rotary encoder is set to 0 Position data is saved
11 Normal mode Position data is not saved

From the encoder to the AS-Interface master

Parameter bit P1 of slave A is used to determine if the encoder transfers data to the AS-Interface master with or without
flag bits.

P1 = 1: Transfer without flag bits

Slave A Slave B Slave C Slave D
DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3 DO D1 | D2 | D3
Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8 Bit9 | Bit10 | Bit11 | Bit 12 Not used!
P1 = 0: Transfer with flag bits MA, MB, MC, MD
Slave A Slave B Slave C Slave D
DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3
Bit 0 Bit 1 Bit 2 MA Bit 0 Bit 1 Bit 2 MB Bit 0 Bit 1 Bit 2 MC Bit 0 Bit 1 Bit 2 MD

XM [PEPPERL+FUCHS
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Absolute Rotary Encoders

Programming (continued)

Operating Modes

Address assignments for the four slaves

The AS-Interface master accesses all slaves sequentially within an AS-Interface cycle to transfer output data to slave A or
to read input data from the slaves. The single-turn absolute encoder uses four AS-Interface chips to transfer a position of
13 bits using 4 slave addresses.

These four slaves are queried sequentially and data may originate from any one of four different sampling times. To
minimize this effect, sequential addresses (n, n+1, n+2 and n+3) should be assigned to slaves A, B, C and D.

In addition, slave A is responsible for controlling the encoder’s functions. If the order of slaves is changed (D=n, C=n+1,
B=n+2, A=n+3), the output word, which is supposed to be transmitted by the function control module of the absolute
encoder, will not be transmitted until slaves D, C and B have been read in. A memory command would then only take effect
for slave A. The command would not affect the slaves that had already been read until the next read cycle. This change of
slave order will result in data inconsistency.

Temporary storage and transfer with flag bits

If any data from the rotary encoder is interrupted during transmission, it is possible that some of the data transferred to the
controller originates from a different position in the data word. The controller can check the data integrity for a single data
word by comparing the four flag bits. Each slave can transfer one flag bit making it possible for the control module to check
which position data set an individual data set belongs to by comparing the 4 bits. Data bit D2 is used for this purpose.
Using the flag bits reduces the size of the usable data from 16 bits to 12 bits.

Position data
Slave A
Cycle Data bit D2 Slave A Slave B Slave C Slave D
1 0 XXX0 XXXO0 XXX0 XXX0
2 1 XXX1 XXX1 XXX1 XXX1
3 0 XXX0 XXX0 XXX0 XXX0
4 1 XXX1 XXX1 XXX1 XXX1
etc.
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Absolute Rotary Encoders

BSS58/BSM58 Series
AS-Interface

¢ Industrial standard 58 mm diameter housing

¢ Single or multi-turn

e Uses 4 AS-Interface slaves
e |P65
e 10 mm or 12 mm recessed hollow shaft

Pepperl+Fuchs’ BSS58 and BSM58 series absolute encoders feature
recessed hollow shafts and communicate via AS-Interface. Available
in either single-turn with 13 bit resolution, or multi-turn with 16 bit
resolution versions. The position value is output to the master within
a single cycle via the 4 integrated AS-Interface chips. Each slave
address can be individually set. These encoders are rated IP65 and
feature a rugged aluminum housing.
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Order Code
BSO58N-C0O0C0AVRONN-OOOO
Type j Resolutio
S Single-turn Single-tum povuios  Roventions
M Multi-turn 0013 1 8192
Shaft option Multi-turn  devouions revanions
01A 10 mm x 21 mm recessed hollow shaft 0313 8 8192
02A 12 mm x 21 mm recessed hollow shaft 0412 16 4096
0511 32 2048
0610 64 1024
0709 128 512
0808 256 256
0907 512 128
1006 1024 64
1105 2048 32
1204 4096 16

Example: BVS58N-032AVRONN-0013

Technical Specifications

Electrical
SUPPLY VOLTAGE 29.5-31.6 VDC
CURRENT Starting <155 mA
CONSUMPTION Operational <65 mA
OUTPUT CODE Programmable gray or binary
LINEARITY +1 LSB
gﬂgfgl’,‘ﬁw{,’mm"o" Programmable
INTERFACE Type AS-Interface

Transfer rate

<0.167 MBaud

RESOLUTION Bits/steps per turn

13-bit /<8192

Bits/number of turns 12-bit / <4096
OVERALL Single-turn 13-hit
RESOLUTION Multi-tum 16-bit
STANDARD CONFORMITY AS-Interface
CERTIFICATES
Mechanical
MATERIAL Housing|  Powder-coated aluminum
Flange Aluminum
Shaft Stainless steel
Code disc Glass
WEIGHT =120z
ROTATIONAL BSS58 <10,000 rpm
SPEED BSWI58 < 6,000 rpm
MOMENT OF INERTIA <4.3 x10* 0z-in-sec?
STARTING TORQUE AT 20°C <21in-0z
SHAFT Angle offset 1°
LOADING Axial offset <1mm
BEARING WORKING LIFE >4 x 10" revolutions
Environmental
STORAGE TEMPERATURE | -25°C to +85°C (-13°F to +185°F)
OPERATING TEMPERATURE | -20°C to +70°C (-4°F to +158°F)
HUMIDITY 98% RH non-condensing
SHOCK RESISTANCE 100 g for 3 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING 1P65

Connection Types

CONNECTOR

Type V1, M12, 4-Pin
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Absolute Rotary Encoders

Dimensions
mm (in.)
X (see table)
10 11 (0.43)
Straight pin ~ (0-39)
DIN7-4x20 12 :0:(70) 06) 058 (2.28)
~—T— 8(0.31) % >
1o [ | o
s 1 012 (0.47) | (7))
o i
it o
< J n J —
S o | o —Q e
g,eh’, prie 0198 (0.78) & Q
M3 SW1.5 <
2 m
I
i =
2.5(0.10) 7(0.28) 8
Minimum 20 (0.79) .
insertion depth ‘ 21089 Connector V1, radial Q
9.5(0.37) Y (see table) ‘ m
1
Dimension X Dimension Y w
Single-turn 67 (2.64 41(1.61
Multi-turn 94 (3.70) 68 (2.68) m
0
CZD.
Electrical Connection
Type V1, 4-pin
Signal quick disconnect Description
AS-i + 1
Reserved 2 Not wired
AS-i - 3
Reserved 4 Not wired
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Absolute Rotary Encoders

Programming
Addresses
Slave A Slave B Slave C Slave D
Preset address 1 2 3 4
10 code 7 0 0 0
10 code F F F F

When using an AS-Interface master or handheld programmer to change the slave addresses, it is absolutely
essential to assign a different address to each of the four slaves.

Parameter Bits

The four parameter bits of slave A are used to set the parameters of the encoder. The parameter bits of slave B, C and D
are not used.

Status of SEvel
parameter bit PO P1 P2 P3
0 Gray code Transfer with flag bits Count down with clockwise rotation Not used
1 Binary code Transfer without flag bits Count up with clockwise rotation Not used

Data Bits

From the AS-Interface master to the encoder

Data from the AS-Interface master is transferred to the encoder via slave A, which works bidirectionally. Slaves B, C and D
operate unidirectionally and can only send data.

When data bits D2 and D3 are changed from 01 to 10 or vice-versa, the position data is saved in the encoder.
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Status of Saell
D0/D1 or D2/D3 DO0/D1 D2/D3
00 Normal mode Position data is not saved
01 Rotary encoder is set to 1/4 of the single turn resolution Position data is saved
10 Rotary encoder is set to 0 Position data is saved
11 Normal mode Position data is not saved

From the encoder to the AS-Interface master

Parameter bit P1 of slave A is used to determine if the encoder transfers data to the AS-Interface master with or without
flag bits.

P1 = 1: Transfer without flag bits

Slave A Slave B Slave C Slave D
DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3 DO D1 | D2 | D3
Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8 Bit9 | Bit10 | Bit11 | Bit 12 Not used!
P1 = 0: Transfer with flag bits MA, MB, MC, MD
Slave A Slave B Slave C Slave D
DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3
Bit 0 Bit 1 Bit 2 MA Bit 0 Bit 1 Bit 2 MB Bit 0 Bit 1 Bit 2 MC Bit 0 Bit 1 Bit 2 MD

BECM 3 PEPPERL+FUCHS
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Absolute Rotary Encoders

Programming (continued)

Operating Modes

Address assignments for the four slaves

The AS-Interface master accesses all slaves sequentially within an AS-Interface cycle to transfer output data to slave A or
to read input data from the slaves. The single-turn absolute encoder uses four AS-Interface chips to transfer a position of
13 bits using 4 slave addresses.

These four slaves are queried sequentially and data may originate from any one of four different sampling times. To
minimize this effect, sequential addresses (n, n+1, n+2 and n+3) should be assigned to slaves A, B, C and D.

In addition, slave A is responsible for controlling the encoder’s functions. If the order of slaves is changed (D=n, C=n+1,
B=n+2, A=n+3), the output word, which is supposed to be transmitted by the function control module of the absolute
encoder, will not be transmitted until slaves D, C and B have been read in. A memory command would then only take effect
for slave A. The command would not affect the slaves that had already been read until the next read cycle. This change of
slave order will result in data inconsistency.

Temporary storage and transfer with flag bits

If any data from the rotary encoder is interrupted during transmission, it is possible that some of the data transferred to the
controller originates from a different position in the data word. The controller can check the data integrity for a single data
word by comparing the four flag bits. Each slave can transfer one flag bit making it possible for the control module to check
which position data set an individual data set belongs to by comparing the 4 bits. Data bit D2 is used for this purpose.
Using the flag bits reduces the size of the usable data from 16 bits to 12 bits.

Position data
Slave A
Cycle Data bit D2 Slave A Slave B Slave C Slave D
1 0 XXX0 XXXO0 XXX0 XXX0
2 1 XXX1 XXX1 XXX1 XXX1
3 0 XXX0 XXX0 XXX0 XXX0
4 1 XXX1 XXX1 XXX1 XXX1
etc.
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Absolute Rotary Encoders

CVS58/CVM58 Series

011 @10 mm x 20 mm with clamping flange

032 @6 mmx 10 mm with servo flange

Connection type

— Number of revolutions
00 1 (single-turn)
12 4096 (multi-turn, standard)
14 16384 (multi-turn)

Technical Specifications

Electrical
c ANopen |nte rface SUPPLY VOLTAGE 10-30 VDC
CURRENT CONSUMPTION <350 mA
(7)) OUTPUT CODE Binary
) ¢ Galvanically isolated CAN interface LINEARITY +2LSBat 16-bit,
: + 1 LSB at 13-hit,
QO ¢ Cam function + 0.5 LSB at 12-bit
U) COUNTING DIRECTION Programmable
* Programmable modes & parameters (Shat End View)
(o] e INTERFACE _ Intertace e CANopen
'~¢§3 e LED status indication S <1 Mbit's
. - - Standard conformity DSP 406, Class 1 and 2
N ¢ Aluminum or stainless steel housings RESOLUTION  sireps por T5biL/ 65536
Q i 14-bit / < 16384
OVERALL Single-turn < 16-bit
2 RESOLUTION ypuiaum <30
U) CERTIFICATES v
-3 CAN ce -
= open
Mechanical
2 MATERIAL Housing | Powder-coated aluminum
((}) (Standard Model) Flange Aluminum
o] Shaft Stainless steel
(o] Code disc Plastic
Q MATERIAL Housing Stainless steel
c (Stainless Model) Flange Stainless steel
(11 Shaft Stainless steel
Q Code disc Plastic
L WEIGHT CVS - Standard ~1.2Ibs
E The CVS58 and CVM58 series absolute encoders interface with CVS - Optional Stainless Steel ~2.21bs
()| CANopen. The bus electronics are integrated into the removable CVM - Standard =~1.51bs
(/)] housing cover, making it possible to mount or replace new rotary CVM - Optional Stainless Steel ~2.6 lbs
Wel encoders and the matching bus electronics separately during ROTATIONAL SPEED <12,000 rpm
< installation or service. MOMENT OF INERTIA <7.1x10* 0z-in-sec?
These solid shaft encoders are available with 6 mm or 10 mm solid :ﬂg‘rg:;:gw i) C = ;(1) :E_OZ
shaft diameters, and in single- (16-bit resolution) or multi-turn (30-bit Aial = b
resolution) versions. They are available with a clamping flange or a Radial 24.7 1bs -
servo flange. BEARING WORKING LIFE > 4 x 10" revolutions
Environmental
Order Code STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
OPERATING TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
CVD 58 D - D D D D D RO B N - D D D D HUMIDITY No moisture condensation
i . ! 4‘—|—' I SHOCK RESISTANCE 100 g for 6 ms
Type VIBRATION RESISTANCE 10 g, 10-1,000 Hz
§ - Single-turn ‘ ENCLOSURE RATING : P65
M Multi-turn
Steps per revolution
Housing 12 4096 (standard)
N Aluminum 13 8192 Connection Types
I Stainess steel 166556 TERMINAL CONNECTOR | Terminal compartment with
Shaft dimension/flange style —— 3 x PGY cable glands

AG Removable housing cover with terminal compartment
AZ Removable housing cover with M12 x 1 connectors

Example: CVS58N-011AGROBN-0012
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Absolute Rotary Encoders

Dimensions

mm (in.)

Shaft option/flange style 011
@10 mm x 20 mm with clamping flange

3 x M4
30(1.18) X (see table) ) 6 deep
15°
10(0.39) r.—u (1.18) 3xM3 2
18 (0.71) +—— 6 deep 7;:00
Ao (o n
3 23 (0.91) // y N\ (7))
sl s 2 5
k= : R ' o
(M- =1 —3 dl ol =2 '\ ==k N
213|182 =S = vlgl® . & :
§|8|8)el-2 > 2|83 ‘ =
S 4 o
3 (0412)41-1»3(042) g m
Dimension X g, CC DI 1) :
Single-turn 82 (3.23
Multi-turn 92 (3.62 n
Cable gland T °
Dimension Y 15 (0.59) PG9, radial 59 (0,79 | 20 (0.79)
Housing Diameter Q
Aluminum 59 (2.32
Stainless Steel 61 (2.40) m
. -
Shaft option/flange style 032 m
@ 6 mm x 10 mm with servo flange
3xM4
X (see table) 6 deep
4016) 30 (1.18) 0
= 23 (0.91 m
g E 2|88
s 2 g sle (00)
° =
8 > 3 8|3 ~
: 9]
3(0.12)41-“»3(0.12) g g
o
5 )
Dimension X m
Single-turn 82(3.23
Multi-turn 92 (3.62 i
15 (0.59) 20 (0.79) | 20 (0.79) m
Dimension Y Cable gland PG, radial
Housing Diameter

Aluminum 59 (2.32)

Stainless Steel 61 (2.40

1)
3.
1)
7

Electrical Connection

Terminal Cable Description
1 - Ground connection for power supply
(+) Red Power supply
-) Black Power supply
CG - CAN ground
CL Blue CAN low
CH White CAN high
CG - CAN ground
CL Blue CAN low
CH White CAN high
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Absolute Rotary Encoders

Configuration
Setting the member address Termination esiter =0
Supply voltage RS-485 interface
The member address can be set with the rotary switches.
The address can be defined between 1 and 96, and may be SIOOIOIOIS
assigned only once. The addresses 97 to 99 are reserved. Oz
901 901 s 7@‘i|7?3 © Bus Out
8@2 8@2 Bus In Bd  x10
76 5 43 76 5 43 Baud rate Addressing

x10 x1
Adjusting the terminating resistor

The terminating resistor Rt (121 Q) can be switched into
the circuit with the switch:

Last member Member X
Rt Rt Error indicator Status indicator

LED green LED green
on[m] on[a]
O O & O

Err Sta

Adjusting the baud rate

Baud rate in kBit/s Rotary switch

20 0

50 1

100 2

125 3

250 4

500 5

800 6
1000 7

Reserved 8-9

LED indicators

7]
2
P
©
n
§
>
o
&
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>
o
7
e
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T
0
3]
c
L
O
it
3
o
0
o
<

LEDred LEDgreen Meaning
off off No voltage supply
off on Encoder ready, boot-up message not transmitted yet. Possible reasons:
¢ no further participant present
* wrong baud rate
e encoder in prepared status
flashing on Boot-up message transmitted. Device configuration possible.
on on Normal operation mode, encoder in operational status.
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Absolute Rotary Encoders

Programming

Programmable CAN operating modes

Mode

Description

Polled mode

The connected host requests the current actual position value via a telegram. The absolute
encoder reads in the current position, calculates all parameters that may have been set and
then sends back the actual process value.

Cyclic mode

The absolute encoder sends the current actual process value cyclically, without being
prompted by the host. The cycle time can be programmed in milliseconds for values between
1 ms and 65,536 ms.

Sync mode

After the sync telegram has been received by the host, the absolute encoder sends the
current actual process value. If multiple nodes should respond to the sync telegram, the
individual nodes report one after the other according to their CAN identifier. There is no
programming of an offset time. The sync counter can be programmed so that the rotary
encoder does not transmit until after a defined number of sync telegrams.

Programmable rotary encoder parameters

CVS58

Parameter

Description

Operating parameter

The direction of rotation (complement) can be specified as the operating parameter. This
parameter determines the direction of rotation in which the output code will be rising or
declining.

Resolution per revolution

The "Resolution" parameter is used to program the rotary encoder so that a desired number
of steps can be implemented in reference to a revolution.

Preset value

The preset value is the desired position value that must be achieved for a specific physical
setting of the axis. The preset value parameter is used to set the actual position value to the
desired actual process value.

Min. and max. limit switch

A total of two positions can be programmed. The absolute encoder sets one bit to high state
in the 32 Bit actual process value if a value falls outside the range between two positions.

Cam

A freely programmable cam can be set within the overall resolution. This produces the
functionality of a mechanical cam shifting mechanism.

CVM58

Parameter

Description

Operating parameter

The direction of rotation (complement) can be specified as the operating parameter. This
parameter determines the direction of rotation in which the output code will be rising or
declining.

Resolution per revolution

The "Resolution" parameter is used to program the rotary encoder so that a desired number
of steps can be implemented in reference to a revolution.

Overall resolution

This parameter indicates the desired number of measurement units of the entire travel length.
This value must not exceed the overall resolution of the absolute encoder.

Preset value

The preset value is the desired position value that must be achieved for a specific physical
setting of the axis. The preset value parameter is used to set the actual position value to the
desired actual process value.

Min. and max. limit switch

A total of two positions can be programmed. The absolute encoder sets one bit to high state
in the 32 Bit actual process value if a value falls outside the range between two positions.

Cam

A freely programmable cam can be set within the overall resolution. This produces the
functionality of a mechanical cam shifting mechanism.

E PEPPERL FUC HS Pepperl+Fuchs®Inc. ¢ 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
+ Telephone (330) 486-0001 » FAX (330) 405-4710 * E-Mail: fa-info@us.pepperl-fuchs.com

>
o
@
=
c
=
®
m
3
0
o
o
@
1
7,
S
%
&
)
S
5
o
7%

soLIo

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com



Absolute Rotary Encoders

CSS58/CSM58 Series

CANopen Interface

¢ Galvanically isolated CAN interface

e Cam function

* Programmable modes & parameters
¢ LED status indication

¢ Aluminum or stainless steel housings
¢ Recessed hollow shaft

CANopen

The CSS58 and CSM58 series absolute encoders interface with
CANopen. The bus electronics are integrated into the removable
housing cover, making it possible to mount or replace new rotary
encoders and the matching bus electronics separately during
installation or service.
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These recessed hollow shaft encoders are available with 10 mm,
12 mm, or 15 mm shaft diameters, and in single- (16-bit resolution)
or multi-turn (30-bit resolution) versions.

Order Code

CSO580-00000R0BN-0OOO
B et o

Type
S Single-turn
M Multi-turn
Steps per revolution
Housing 12 4096 (standard)
N Aluminum 13 8192
I Stainless steel 16 65536
Shaft dimension/flange style

F1A Recessed hollow @ 10 mm x 30 mm
F2A Recessed hollow @ 12 mm x 30 mm
F3A Recessed hollow @ 15 mm x 30 mm

— Number of revolutions
00 1 (single-turn)
12 4096 (multi-turn, standard)
14 16384 (multi-turn)

Connection typg ——————————
AG Removable housing cover with terminal compartment
AZ Removable housing cover with M12 x 1 connectors

Example: CSS58N-F1AAGROBN-0012

Technical Specifications

Electrical
SUPPLY VOLTAGE 10-30 VDC
CURRENT CONSUMPTION <230mAat 10V DC,
<100 mAat 24V DC
OUTPUT CODE Binary
LINEARITY + 2 LSB at 16-bit,
+1LSB at 13-hit,
+0.5 LSB at 12-bit
?sggrgyflgw?mmno" Programmable
INTERFACE Interface type CANopen
Transfer rate <1 Mbit/s
Standard conformity DSP 406, Class 1 and 2
RESOLUTION  Bits/steps per turn 16-hit / 65536
Bits/number of turns 14-bit / < 16384
OVERALL Single-turn < 16-bit
RESOLUTION Multi-turn <30-hit
CERTIFICATES
ce Yes
Mechanical
MATERIAL Housing| Powder-coated aluminum
(Standard Model) Flange Aluminum
Shaft Stainless steel
Code disc Plastic
MATERIAL Housing Stainless steel
(Stainless Model) Flange Stainless steel
Shaft Stainless steel
Code disc Plastic
WEIGHT CSS - Standard =~1.21lbs
CSS - Optional Stainless Steel =2.41bs
CSM - Standard ~1.31lbs
CSM - Optional Stainless Steel =~ 2.6 Ibs
ROTATIONAL SPEED <12,000 rpm
MOMENT OF INERTIA <4.2 x10* 0z-in-sec?
STARTING TORQUE AT 20°C <4.2in-0z
SHAFT LOADING  Angle offset +0.9°
Axial offset | Static: + 0.3 mm; Dynamic: + 0.1 mm
Radial offset | Static: = 0.5 mm; Dynamic: + 0.2 mm
BEARING WORKING LIFE >4 x 10" revolutions
Environmental
STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
OPERATING TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
HUMIDITY No moisture condensation
SHOCK RESISTANGE 100 g for 6 ms
VIBRATION RESISTANCE 10 g, 10-1,000 Hz
ENCLOSURE RATING P64

Connection Types

TERMINAL CONNECTOR

Terminal compartment with
3 x PGY cable glands
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Absolute Rotary Encoders

Dimensions
mm (in.)
X (see table) . 2283
— 33(0.13) 30(1.18) 063 (2.48)
— E 1.3(0.05) H
gl I n 23 (0.91) }Ds | / >
= g 2l 3|2
3 3 g8 vr >3
5 g 3 g< 0
| © °
° —_—
%‘g Insertion depth: g L JJ a
B # T
3.2(0.13) m
‘ =
15 (0.59) gag'ergéﬂigld 20 (0. 79) 9)|20 (0.79)
Dimension X Dimension eD Y n
Sir1—gle-mrn100(3.94) F1 Recessed hollow shaft 210 mm x 30 mm °
Multi-turn 112 (4.41) F2 Recessed hollow shaft 812 mm x 30 mm Q
F3 Recessed hollow shaft 215 mm x 30 mm
o
7]
3]
O
3.
1
»
Electrical Connection
Terminal Cable Description
1 - Ground connection for power supply
(+) Red Power supply
) Black Power supply
CG - CAN ground
CL Blue CAN low
CH White CAN high
CG - CAN ground
CL Blue CAN low
CH White CAN high
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Absolute Rotary Encoders

Configuration
Setting the member address Termination esiter =0
Supply voltage RS-485 interface
The member address can be set with the rotary switches.
The address can be defined between 1 and 96, and may be SIOOIOIOIS
assigned only once. The addresses 97 to 99 are reserved. Oz
901 901 s 7@‘i|7?3 © Bus Out
8@2 8@2 Bus In Bd  x10
76 5 43 76 5 43 Baud rate Addressing

x10 x1
Adjusting the terminating resistor

The terminating resistor Rt (121 Q) can be switched into
the circuit with the switch:

Last member Member X
Rt Rt Error indicator Status indicator

LED green LED green
on[m] on[a]
O O & O

Err Sta

Adjusting the baud rate

Baud rate in kBit/s Rotary switch

20 0

50 1

100 2

125 3

250 4

500 5

800 6
1000 7

Reserved 8-9

LED indicators
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LEDred LEDgreen Meaning
off off No voltage supply
off on Encoder ready, boot-up message not transmitted yet. Possible reasons:
¢ no further participant present
* wrong baud rate
e encoder in prepared status
flashing on Boot-up message transmitted. Device configuration possible.
on on Normal operation mode, encoder in operational status.

- E PEPPERL FUCHS Pepperl+Fuchs@Inc. ® 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
+ Telephone (330) 486-0001 » FAX (330) 405-4710 * E-Mail: fa-info@us.pepperl-fuchs.com

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com



Absolute Rotary Encoders

Programming

Programmable CAN operating modes

Mode

Description

Polled mode

The connected host requests the current actual position value via a telegram. The absolute
encoder reads in the current position, calculates all parameters that may have been set and
then sends back the actual process value.

Cyclic mode

The absolute encoder sends the current actual process value cyclically, without being
prompted by the host. The cycle time can be programmed in milliseconds for values between
1 ms and 65,536 ms.

Sync mode

After the sync telegram has been received by the host, the absolute encoder sends the
current actual process value. If multiple nodes should respond to the sync telegram, the
individual nodes report one after the other according to their CAN identifier. There is no
programming of an offset time. The sync counter can be programmed so that the rotary
encoder does not transmit until after a defined number of sync telegrams.

Programmable rotary encoder parameters

CSS58

Parameter

Description

Operating parameter

The direction of rotation (complement) can be specified as the operating parameter. This
parameter determines the direction of rotation in which the output code will be rising or
declining.

Resolution per revolution

The "Resolution" parameter is used to program the rotary encoder so that a desired number
of steps can be implemented in reference to a revolution.

Preset value

The preset value is the desired position value that must be achieved for a specific physical
setting of the axis. The preset value parameter is used to set the actual position value to the
desired actual process value.

Min. and max. limit switch

A total of two positions can be programmed. The absolute encoder sets one bit to high state
in the 32 Bit actual process value if a value falls outside the range between two positions.

Cam

A freely programmable cam can be set within the overall resolution. This produces the
functionality of a mechanical cam shifting mechanism.

CSM58

Parameter

Description

Operating parameter

The direction of rotation (complement) can be specified as the operating parameter. This
parameter determines the direction of rotation in which the output code will be rising or
declining.

Resolution per revolution

The "Resolution" parameter is used to program the rotary encoder so that a desired number
of steps can be implemented in reference to a revolution.

Overall resolution

This parameter indicates the desired number of measurement units of the entire travel length.
This value must not exceed the overall resolution of the absolute encoder.

Preset value

The preset value is the desired position value that must be achieved for a specific physical
setting of the axis. The preset value parameter is used to set the actual position value to the
desired actual process value.

Min. and max. limit switch

A total of two positions can be programmed. The absolute encoder sets one bit to high state
in the 32 Bit actual process value if a value falls outside the range between two positions.

Cam

A freely programmable cam can be set within the overall resolution. This produces the
functionality of a mechanical cam shifting mechanism.
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Absolute Rotary Encoders

Technical Specifications

DVS58/DVM58 Series

Electrical
DeviceNet Interface SUPPLY VOLTAGE 10-30 VDC
CURRENT CONSUMPTION <350 mA
(7)) OUTPUT CODE Binary
) ¢ Industrial standard 58 mm diameter housing LINEARITY +2 LSB at 16-bit,
: +1LSB at 13-bit,
' . Single or muititurn COUNTING DIRECTION =08 SREIZ
DB . Addressable (Shat End View) Programmable
0 INTERFACE e DeviceNet
L‘E) * IP65 Transfer rate < 0.5 MBaud
- RESOLUTION sits/steps per turn 16-bit / 65,536
> * Servo or clamping flange Bits umber of ums 14-bit /< 16,384
Q OVERALL Single-m 16-bit
B RESOLUTION Multi-tum 30 bit
v CERTIFICATES Yes
(7)) . C€
=9 DeviceNet.
Q Mechanical
7 MATERIAL Housing|  Powder-coated aluminum
[ (Standard Model) Flange Aluminum
((}) Shaft Stainless steel
g e] Code disc Plastic
O MATERIAL Housing Stainless steel
Q (Stainless Model) Flange Stainless steel
c Shaft Stainless steel
I.IJ Code disc Plastic
Q WEIGHT DVS - Standard ~1.11bs
L CVS - Optional Stainless Steel =22 Ibs
E Pepperl+Fuchs’ DVS58 and DVM58 series absolute encoders DVM - Standard =1.11bs
(e )| interface with DeviceNet. Available in either single-turn with 16-bit DVM - Optional Stainless Steel =24 1Ibs
(/)8 resolution, or multi-turn with 30-bit resolution versions. Each unit ROTATIONAL SPEED <12,000 rpm
Yol is individually addressable from 0 to 63 using the switches in the MOMENT OF INERTIA < 7.1 x 10" oz-in-sec?
< removable housing cover. The encoder operates in 3 modes: polled, STARTING TORQUE AT 20°C <7.1in-0z
change of state or cyclic. These encoders are rated IP65 and feature SHAFT Axial 40 Ibs
a rugged aluminum housing. LOADING Radial 40 Ibs
BEARING WORKING LIFE > 4 x 108 revolutions
Environmental
STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
Order Code OPERATING TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
HUMIDITY 98% RH non-condensing
DVD58D-DDDDDROBN-DDDD SHOCK RESISTANCE 100 g for 6 ms
' . ! 4‘—|—' R — VIBRATION RESISTANCE 10 g, 10-2,000 Hz
Type ENCLOSURE RATING P65
S Sing!e—turn 1\7
M Multi-turn
Steps per revolution .
Housing 12 4096 (standard) Connection Types
N 18 oo TERMINAL CONNECTOR | Terminal compartment with
3 x PGY cable glands
Shaft dimension/flange style —— i
011 10 mm x 20 mm with clamping flange — Number of revolutions
032 @6 mm x 10 mm with servo flange 00 1 (single-turn)
12 4096 (multi-turn, standard)
14 16384 (multi-turn)

Connection type ———————
AG Removable housing cover with terminal compartment
AZ Removable housing cover with M12 x 1 connectors

Example: DVS58N-011AGROBN-0012
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Absolute Rotary Encoders

Dimensions

mm (in.)

Shaft option/flange style 011
@10 mm x 20 mm with clamping flange

3 x M4
30(1.18) X (see table) ) 6 deep
15°
10(0.39) r.—u (1.18) 3xM3 2
18 (0.71) +—— 6 deep 7;:00
Ag =
_— 9z ]
5 23 (0.91) / y N\
s 8 als 3 | PR 3
SS2 T 3 288 LD
x| g3lgle — K ol ol 2l \ - 5
B8 8% g > 2§ 3 §§ !
- — . »/
3 (042)4“» 3(0.12) g
Dimension X g, CDcI1icr— 1

Single-turn 82(3.23
Multi-turn 92 (3.62
Cable gland

DimensionY 15 (0.59) PG9, radial 59 (0,79 : 20 (0.79)
Housing Diameter

Aluminum 59 (2.32

Stainless Steel 61 (2.40)

Shaft option/flange style 032

@ 6 mm x 10 mm with servo flange
3x M4
X (see table) 6 deep

4016 %

10039 23 (0.91)
T
:gcil_

3 (0.12)4Lu» 3(0.12) %

058 (2.28)
050 (1.97)

63.5 (2.5)
060 (2.36)

Y (see table)
042 (1.65)

~32 (1.26)

CTICT T TICT T3

Dimension X
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Single-turn 82(3.23
— 15 (0.59) 20 (0.79) 1 20(0.79)
Dimension Y Cable gland PG9, radial

Housing Diameter

Aluminum 59 (2.32
Stainless Steel 61 (2.40

soLIo

Electrical Connection

Terminal Cable Description
1 - Ground connection for power supply
(+) Red Power supply
-) Black Power supply
CG - CAN ground
CL Blue CAN low
CH White CAN high
CG - CAN ground
CL Blue CAN low
CH White CAN high
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Absolute Rotary Encoders

Configuration
Setting the member address Termination resiser Z= O
Supply voltage RS-485 interface
The member address can be set with the rotary switches.
The address can be defined between 1 and 63, and each SOOIOEISTS
address may only be assigned once. o Zatwn
5 5 el ©
89 12 89 :12 Bus In Bd x10 Bus Out
76 5 43 76 5 43 Baud rate Addressing
x10 x1
Adjusting the terminating
resistor PG9S PG PGO
The terminating resistor Rt (121 Q) can be switched into
the circuit with the switch: /\
Error indicator Status indicator
Last member Member X LED green LED green

O © @ O

Rt Rt
ON IE' ON El Er  Sta

Adjusting the baud rate

Baud rate in kBit/s Rotary switch
125 0
250 1
500 2

125 3
Reserved 4-9

LED indicators

LEDred LEDgreen Meaning
off off No voltage supply
off on Encoder ready, boot-up message not transmitted yet. Possible reasons:
¢ no further participant present
® wrong baud rate
* encoder in prepared status
flashing on Boot-up message transmitted. Device configuration possible.
on on Normal operation mode, encoder in operational status.
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Absolute Rotary Encoders

Programming

Programmable CAN operating modes

Mode Description

The connected host requests the current actual position value via a telegram. The absolute
Polled mode encoder reads in the current position, calculates all parameters that may have been set and
then sends back the actual process value.

The absolute encoder sends the current process value depending on a programmable timer.
Cyclic mode This can cause the bus load to be reduced since the member on the network only sends a
message after a specific amount of time without a prompt from the master.

The absolute encoder monitors the current process value and transfers the current value by
Change of state mode itself if there is any change in the value. This can cause the bus load to be reduced, since the
member on the network only sends a message if there has been a change.

Programmable rotary encoder parameters

DVS58
Parameter Description
The direction of rotation (complement) can be specified as the operating parameter. This
Operating parameter parameter determines the direction of rotation in which the output code will be rising or

declining.

The "Resolution" parameter is used to program the rotary encoder so that a desired number

Resolution per revolution . ; }
of steps can be implemented in reference to a revolution.

The preset value is the desired position value that must be achieved for a specific physical
Preset value setting of the axis. The preset value parameter is used to set the actual position value to the
desired actual process value.
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DVM58
Parameter Description
The direction of rotation (complement) can be specified as the operating parameter. This
Operating parameter parameter determines the direction of rotation in which the output code will be rising or

declining.

The "Resolution" parameter is used to program the rotary encoder so that a desired number
of steps can be implemented in reference to a revolution.

soLIo

Resolution per revolution

This parameter indicates the desired number of measurement units of the entire travel length.

Overall resolution . 3
This value must not exceed the overall resolution of the absolute encoder.

The preset value is the desired position value that must be achieved for a specific physical
Preset value setting of the axis. The preset value parameter is used to set the actual position value to the
desired actual process value.
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Absolute Rotary Encoders

DSS58/DSM58 Series

Technical Specifications

Electrical
DeviceNet Interface
CURRENT CONSUMPTION <230mAat 10V DC,
<100 mAat 24V DC
8 ¢ |IP67 OUTPUT CODE Binary
': LINEARITY +2LSBat 16-b!t,
QO * Programmable modes & parameters £ 01 SLEgBatagf-zbgit
m + U. -
¢ LED status indication COUNTING DIRECTION
[00) (Shaft End View) Programmable
g » Recessed hollow shaft with torque rest INTERFACE _ tortace e DeviceNet
. . . Transfer rate < 0.5 Mbit/s
7)) ¢ Aluminum or stainless steel housing RESOLUTION _Bitstops por 16-bit/ 65536
Q Bits/number of turns 14-bit / < 16384
SN OVERALL Single-turn 16-bit
Q RESOLUTION ~ titum 30bit
cu’g CERTIFICATES Ves
7 DeviceNet. c€
Mechanical
& MATERIAL - Housing] _ Powder-coated aluminum
) STANDARD Flange Aluminum
o] Shat Stainless steel
(o) MATERIAL - Housing Stainless steel
(3 OPTIONAL Flange Stainless steel
c Shatt Stainless steel
m Code disc Plastic
WEIGHT DSS - Standard =~1.21bs
3 DSS - Optional Stainless Steel ~2.41bs
=] The DSS58 and DSM58 series absolute encoders interface with DSM - Standard ~1.31bs
[<) DeviceNet. The bus electronics are integrated into the removable DS - Optional Stainless Steel ~2.61bs
7,}| housing cover, making it possible to mount or replace new rotary ROTATIONAL SPEED < 12,000 rpm
el encoders and the matching bus electronics separately during MOMENT OF INERTIA <4.2 x10* 0z-in-sec?
< installation or service. STARTING TORQUE AT 20°C <4.2in-0z
SHAFT LOADING  Angle offs +0.9°
These recessed hollow shaft encoders are available in single- ”y.ea - - +. -
- ” . : . . Axial offset | Static: + 0.3 mm; Dynamic: + 0.1 mm
(16-bit resolution) or multi-turn (30-bit resolution) versions. They - = 0.5 mm: 202
mount directly onto the application shaft without any coupling. The Radlal ofiet State: = 2.0 MM, Bynamc: * 2.2 M
. . ’ BEARING WORKING LIFE >4 x 10" revolutions
rotary encoder is held in place by a torque rest.
Environmental
Order Code STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
OPERATING TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
D s D 58 D - D D D D D RU B N - D D D D HUMIDITY No moisture condensation
i . ! 4‘—,—' S SHOCK RESISTANCE 100 g for 6 ms
;VPES' " VIBRATION RESISTANCE 10 g, 10-2,000 Hz
Ingle-turn
M Multi-tum ENCLOSURE RATING 1P64
Steps per revolution
Housing 12 4096 (standard)
N Aluminum 138192 Connection Types
I Stainless steel 16 65536
Shaft dimension/flange style TERMINAL CONNECTOR Terminal compartment with
F1A  Recessed hollow @ 10 mm x 30 mm — Number of revolutions 3 X PGS cable glands

F2A Recessed hollow @ 12 mm x 30 mm
F3A Recessed hollow @ 15 mm x 30 mm

00 1 (single-turn)
12 4096 (multi-turn, standard)

14 16384 (multi-turn)

Connection type ———————
AG Removable housing cover with terminal compartment
AZ Removable housing cover with M12 x 1 connectors

Example: DSS58N-F1AAGROBN-0012
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Absolute Rotary Encoders

Dimensions

mm (in.)
X (see table) 72 (2.83)

—{ 30 30(1.18) 263 (2.48)
——j——1.3(0.05) e

T 23 (0.91) LEDs >
I |8 - 8 il o
8 ° (o)
—_—
%g Insertion depth: g m
?g 8:;8} mﬁ.lx %x II II][ TTIC 1)
32(0.13) m
L ‘
15 (0.59) ggg"erggﬁgf’ 20(0.79)]20 (0.79) :
Dimension X Dimension gD n
Singletum ___100(3.94)  F1 Recessed hollow shaft 210 mm x 30 mm °
Multi-turn 112 (4.41) F2 Recessed hollow shaft 812 mm x 30 mm Q
F3 Recessed hollow shaft 015 mm x 30 mm
@
7]
N)
O
.
1]
]
Electrical Connection
Terminal Cable Description
1 - Ground connection for power supply
(+) Red Power supply
) Black Power supply
CG - CAN ground
CL Blue CAN low
CH White CAN high
CG - CAN ground
CL Blue CAN low
CH White CAN high
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Absolute Rotary Encoders

Configuration
Setting the member address Termination resiser Z= O
Supply voltage RS-485 interface
The member address can be set with the rotary switches.
The address can be defined between 1 and 63, and each SOOIOEISTS
address may only be assigned once. o Zatwn
5 5 el ©
89 12 89 :12 Bus In Bd x10 Bus Out
76 5 43 76 5 43 Baud rate Addressing
x10 x1
Adjusting the terminating
resistor PG9S PG PGO
The terminating resistor Rt (121 Q) can be switched into
the circuit with the switch: /\
Error indicator Status indicator
Last member Member X LED green LED green

O © @ O

Ry Rr
ONIE' ONE' Err Sta
Adjusting the baud rate

Baud rate in kBit/s Rotary switch
125 0
250 1
500 2

125 3
Reserved 4-9

LED indicators

LEDred LEDgreen Meaning
off off No voltage supply
off on Encoder ready, boot-up message not transmitted yet. Possible reasons:
¢ no further participant present
® wrong baud rate
* encoder in prepared status
flashing on Boot-up message transmitted. Device configuration possible.
on on Normal operation mode, encoder in operational status.
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Absolute Rotary Encoders

Programming

Programmable CAN operating modes

Mode Description

The connected host requests the current actual position value via a telegram. The absolute
Polled mode encoder reads in the current position, calculates all parameters that may have been set and
then sends back the actual process value.

The absolute encoder sends the current process value depending on a programmable timer.
Cyclic mode This can cause the bus load to be reduced since the member on the network only sends a
message after a specific amount of time without a prompt from the master.

The absolute encoder monitors the current process value and transfers the current value by
Change of state mode itself if there is any change in the value. This can cause the bus load to be reduced, since the
member on the network only sends a message if there has been a change.

Programmable rotary encoder parameters

DSS58
Parameter Description
The direction of rotation (complement) can be specified as the operating parameter. This
Operating parameter parameter determines the direction of rotation in which the output code will be rising or

declining.

The "Resolution" parameter is used to program the rotary encoder so that a desired number

Resolution per revolution . . ;
of steps can be implemented in reference to a revolution.

The preset value is the desired position value that must be achieved for a specific physical
Preset value setting of the axis. The preset value parameter is used to set the actual position value to the
desired actual process value.
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DSM58
Parameter Description
The direction of rotation (complement) can be specified as the operating parameter. This
Operating parameter parameter determines the direction of rotation in which the output code will be rising or

declining.

The "Resolution" parameter is used to program the rotary encoder so that a desired number
of steps can be implemented in reference to a revolution.

soLIo

Resolution per revolution

This parameter indicates the desired number of measurement units of the entire travel length.

Overall resolution . -
This value must not exceed the overall resolution of the absolute encoder.

The preset value is the desired position value that must be achieved for a specific physical
Preset value setting of the axis. The preset value parameter is used to set the actual position value to the
desired actual process value.
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Absolute Rotary Encoders
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EVS58/EVM58 Series

Ethernet Interface

¢ Ethernet interface with TCP/IP

¢ Programmable via any web browser
¢ |P64

¢ Addressable via set switch

e Clamping or servo flange

The EVS58 and EVM58 series absolute encoders interface with
Ethernet and support TCP/IP protocol. The integrated web server
enables setup via any web browser. IP addresses are adjusted simply
via rotary switches in the removable housing cover. They can operate
in 3 modes: polled, change-of-state, or cyclic.

These solid shaft encoders are available in single- (16-bit resolution)
or multi-turn (30-bit resolution) versions. They are available with a
clamping flange or a servo flange.

Order Code

EVLI58N-LJOOTZROBN-OOOO
Sees

Type
S Single-turn
M Multi-turn
Steps per revolution

13 8192 (standard)

Shaft dimension/flange style 16 65536

011 @10 mm x 20 mm with clamping flange

032 @6 mm x 10 mm with servo flange Number of revolutions

00 1 (single-turn)
12 4096 (multi-turn, standard)
14 16384 (multi-turn)

Example: EVS58N-011TZROBN-0013

Technical Specifications

Electrical
SUPPLY VOLTAGE 10-30 VDC
POWER CONSUMPTION <4W
OUTPUT CODE Binary
LINEARITY +0.5 LSB at 12-bit
COUNTING DIRECTION Programmable
INTERFACE Interface type Ethernet TCP/IP
Transfer rate 10 Mbit/s / 100 Mbit/s
RESOLUTION Bits/steps per turn 16-hit / < 65536
Bits/number of turns 14-bit / < 32768
OVERALL Single-turn < 16-bit
RESOLUTION Multi-turn <30-hit
CERTIFICATES
c € Yes
Mechanical
MATERIAL Housing| Powder-coated aluminum
Flange Aluminum
Shaft Stainless steel
Code disc Plastic
WEIGHT EVS ~1.2lbs
EVM =1.5Ibs
ROTATIONAL SPEED <12,000 rpm
MOMENT OF INERTIA <4.2 x10* 0z-in-sec?
STARTING TORQUE AT 20°C <4.2in-0z
SHAFT LOADING  Axial offset 9.0 Ibs
Radial offset 24.7 |bs
BEARING WORKING LIFE >4 x 10" revolutions
Environmental
STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
OPERATING TEMPERATURE | (0°C to +60°C (+32°F to +140°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 6 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING P64

Connection Types

ETHERNET

2 female connectors M12 x 1,
4-pin, D-coded

SUPPLY

1 male connector M12 x 1,
5-pin, A-coded
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Absolute Rotary Encoders

Dimensions

mm (in.)

Shaft option/flange style 011
@ 10 mm x 20 mm with clamping flange

3 x M4
30 (1.18) X (see table) 6 deep
15°
1000. 35(1.38) 3xM3 e
18 (0.71) 0(0.59) 6 deep r +]€0°
X0 A =
— s 9
& — - 23 (0.91) % \ \\‘
8 = 8 288 /L A )
3 < 5 SEER e
- § 2 2|8l 2 5
] L | N ~
3(0.12) amwa(o.u) T T

Connectors M12x1 — |

| 1043 20 (0.79) | 20 (0.79)

fl-

23 (0.91)
(l
U

Dimension X
Single-turn 77 (3.03

Multi-turn 88 (3.46)

Shaft option/flange style 032
@ 6 mm x 10 mm with servo flange

X (see table) )
1.
4016 35 (1.38) ‘
10(0.39) 26091
g5l 5 =| 88
dlc|g o S| dlc
|9 @ Qoo
8|3|8 } 8 8| 83
.12 A—Luw .12 5
3(0.12) 3(0.12) T ;) 3
r ®
Connectors M12x1—| [} | ~ | ||
Dimension X i
Single-turn 77 (3.03) \ 1(043) 20 (0.79) } 20 (0.79)
Multi-turn 88 (3.46) ' ’
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Electrical Connection

Male connector  Female connector Female connector
M12 x 1, 5-pin, M12 x 1, 4-pin, M12 x 1, 4-pin,
Pin A-coded D-coded D-coded
1 +24V Rx + Rx +
2 +24V Tx + Tx +
3 ov Rx - Rx -
4 ov Tx - Tx -
5 Ground
4 3 3 4
5
1 2 2 1
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Absolute Rotary Encoders

Configuration
Setting the Member Address

Set switch S2 to position OFF to adjust the IP address.
In switch position ON, the IP address is blocked to avoid
unintentional changes. The rotary switches and switch S1
have no function.

RS-485 interface

00000000
0000000

LED-window
S2: IP address

ON: locked
OFF: adjustable

(

Voltage supply Ethernet-ports

LED indicators

LED Color Meaning
Rx1 yellow Data traffic on port 1
Link1 green Connection to another Ethernet device on port 1
Col1 red Bus collision on port 1
Rx2 yellow Data traffic on port 2
Link2 green Connection to another Ethernet device on port 2
Col2 red Bus collision on port 2
Err red Internal error
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Absolute Rotary Encoders

Technical Specifications

Electrical
SUPPLY VOLTAGE 10-30 VDC
POWER CONSUMPTION <4W
OUTPUT CODE Binary
LINEARITY + 0.5 LSB at 12-bit
COUNTING DIRECTION Programmatle
INTERFACE Interface type Ethernet TCP/IP
Transfer rate 10 Mbit/s / 100 Mbit/s
RESOLUTION  Bits/steps per turn 16-hit / < 65536
Bits/number of turns 14-bit / < 32768
OVERALL Single-turn < 16-bit
RESOLUTION Multi-turn <30-hit
CERTIFICATES
c € Yes
Mechanical
MATERIAL Housing|  Powder-coated aluminum
Flange Aluminum
Shaft Stainless steel
Code disc Plastic
WEIGHT ESS ~1.2Ibs
ESM ~1.51bs
ROTATIONAL SPEED <12,000 rpm
MOMENT OF INERTIA <4.2 x10* 0z-in-sec?
STARTING TORQUE AT 20°C <4.2in-0z
SHAFT LOADING  Angle ofiset +0.9°
Axial offset | Static: = 0.3 mm; Dynamic: + 0.1 mm
Radial offset | Static: = 0.5 mm; Dynamic: + 0.2 mm
BEARING WORKING LIFE >4 x 10" revolutions
Environmental
STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
OPERATING TEMPERATURE | 0°C to +60°C (+32°F to +140°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 6 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING P64

Connection Types

ETHERNET 2 female connectors M12 x 1,
4-pin, D-coded
SUPPLY 1 male connector M12 x 1,
5-pin, A-coded
I PEPPERL+FUCHS

Pepperl+Fuchs®Inc. ¢ 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
Telephone (330) 486-0001 » FAX (330) 405-4710 * E-Mail: fa-info@us.pepperl-fuchs.com

ESS58/ESM58 Series

Ethernet Interface

e Ethernet interface with TCP/IP

e Programmable via any web browser
¢ |IP64

e Addressable via rotary switch

¢ Recessed hollow shaft

The ESS58 and ESM58 series absolute encoders interface with
Ethernet and support TCP/IP protocol. The integrated web server
enables programming via any web browser. |IP addresses are

adjusted simply via rotary switches in the removable housing cover.

They can operate in 3 modes: polled, change-of-state, or cyclic.

These recessed hollow shaft encoders are available in single-
(16-bit resolution) or multi-turn (30-bit resolution) versions with a
10 mm, 12 mm, or 15 mm shaft bore.

Order Code

ES[I58N-CJOOTZROBN-OJOCO
SEee

Type
S Single-turn
M Multi-turn
Steps per revolution

13 8192 (standard)

Shaft dimension/flange style 16 65536

F1A Recessed hollow @ 10 mm x 30 mm
F2A Recessed hollow @ 12 mm x 30 mm
F3A Recessed hollow @ 15 mm x 30 mm

Number of revolutions

00 1 (single-turn)

12 4096 (multi-turn, standard)
14 16384 (multi-turn)

Example: ESS58N-F1ATZROBN-0013
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Absolute Rotary Encoders

Dimensions

mm (in.)

X (see table) 72 (2.83) )

4_# 33(0.13) [_M_ 63 (2.48)

————13(0.05) o

‘ 7 i \
23(0.91) / \

o

Y (see table)

059 (2.32)
63.5 (2.5)
060 (2.36)
20(0.79)
—=
YV,
AN
N
20°

Lay-on edge
torque rest
A
U
23 (0.91)
=
H
H
U
=
H
H
U\
=
A\
|
U
U

Insertion depth:
30 (1.18) max.
15 (0.59) min. ==
20(0.79)420 (0.79)
—— 11(0.43) 3.2(0.13) (07920079
Connectors M12 x 1
Dimension X Dimension Y
Single-turn 95 (3.74) Shaft Option F1A 010 (0.39)
Multi-turn 106 (4.17) Shaft Option F2A 012 (0.47)
Shaft Option F3A 015 (0.59)

Electrical Connection

Male connector Female connector Female connector
M12 x 1, 5-pin, M12 x 1, 4-pin, M12 x 1, 4-pin,
Pin A-coded D-coded D-coded
1 +24V Rx + Rx +
2 +24V TX + TX +
3 ov Rx - Rx -
4 ov Tx - TX -
5 Ground
4 3 3 4
5
1 2 2 1
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Configuration
Setting the Member Address

Set switch S2 to position OFF to adjust the IP

address. In switch position ON, the IP address

is blocked to avoid unintentional changes. The ko window
rotary switches and switch S1 have no function.

RS-485 interface

00000000
0000000

S2: IP address
ON: locked
OFF: adjustable

. . Voltage supply Ethernet-ports
LED indicators

LED Color Meaning

Rx1 yellow Data traffic on port 1

Link1 green Connection to another Ethernet device on port 1

Coll red Bus collision on port 1

Rx2 yellow Data traffic on port 2

Link2 green Connection to another Ethernet device on port 2

Col2 red Bus collision on port 2

Err red Internal error
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Absolute Rotary Encoders

Technical Specifications

Electrical
SUPPLY VOLTAGE 10-30 VDC
CURRENT CONSUMPTION <230 mAat 10 VDC,
<100 mA at 24 VDC
OUTPUT CODE Binary
LINEARITY + 2 LSB at 16-bit,
+1 LSB at 13-bit,
+0.5 LSB at 12-bit
?sggrgyflgw?mmno" Programmable
INTERFACE Type PROFIBUS
Transfer rate <0.00096 to 12 Mbits/s
RESOLUTION Single-turn 16-hit / 65,536
Multi-turn 14-hit / < 16,384
OVERALL Single-turn 16-bit
RESOLUTION Multi-tur 30-bit
STANDARD CONFORMITY PNO profile 3.062, RS-485
CERTIFICATES
ce Yes
Mechanical
MATERIAL Housing|  Powder-coated aluminum
(Standard Model) Flange Aluminum
Shaft Stainless steel
Code disc Plastic
MATERIAL Housing Stainless steel
(Stainless Model) Flange Stainless steel
Shaft Stainless steel
Code disc Plastic
WEIGHT PVS - Standard =1.21bs
PVS - Optional Stainless Steel =~2.41bs
PVM - Standard ~1.3Ibs
PVM - Optional Stainless Steel ~ 2.6 Ibs
ROTATIONAL SPEED <12,000 rpm
MOMENT OF INERTIA <7.1 x10* 0z-in-sec?
STARTING TORQUE AT 20°C <7.1in-0z
SHAFT Axial 9.0 Ibs
LOADING Radial 24.7 Ibs
BEARING WORKING LIFE >4 x 10" revolutions
Environmental
STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
OPERATING TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
HUMIDITY No moisture condensation
SHOCK RESISTANCE 100 g for 6 ms
VIBRATION RESISTANCE 10 g, 10-2,000 Hz
ENCLOSURE RATING P64

Connection Types

TERMINAL CONNECTOR Terminal compartment with
3 x PG9 cable glands
3 PEPPERL+FUCHS

Pepperl+Fuchs®Inc. ¢ 1600 Enterprise Parkway ¢ Twinsburg, Ohio 44087-2245 ¢ www.am.pepperl-fuchs.com
Telephone (330) 486-0001 » FAX (330) 405-4710 * E-Mail: fa-info@us.pepperl-fuchs.com

PVS58/PVM58 Series
PROFIBUS Interface

¢ Industrial standard 58 mm diameter housing

¢ Single or multi-turn

¢ Servo flange and 6 mm diameter shaft or
clamping flange and 10 mm diameter shaft

¢ Velocity output

¢ Inputs for counting direction, preset, and
limit switches

¢ LED indication of operational mode, bus
errors and wiring faults
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Pepperl+Fuchs’ PVS58 and PVM58 series absolute encoders
interface with PROFIBUS and are available in either single-turn

with 16-bit resolution, or multi-turn with 30-bit resolution versions.
These models also feature a velocity output and programmable limit
switches. Each encoder is individually addressable between 0 and 63
and has an IP65 aluminum housing.

solLIo

Order Code

PVO580-00000R0BN-0000

Type
S Single-tun
M Multi-turn

Steps per revolution
Housing 13 8192 (standard)
N Aluminum 16 65536

I Stainless steel

Number of revolutions

00 1 (single-turn)

12 4096 (multi-turn, standard)
14 16384 (multi-turn)

Shaft option/flange style
011 @10 mm x 20 mm with clamping flange
032 @6 mmx 10 mm with servo flange

Connection type
AG Removable housing cover with terminal compartment
AZ Removable housing cover with M12 x 1 connectors

Example: PVS58N-011AGROBN-0012
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Absolute Rotary Encoders

Dimensions

mm (in.)

Shaft option/flange style 011
@10 mm x 20 mm with clamping flange

3 x M4
30 (1.18) X (see table) ) 6 deep
15°
10 (0.39) 30(1.18) 3xM3 S,
18 (0.71) +——— 6 deep 'boo
Ag =
_— = .
3 23 (0.91) f4 y N\
RIS | = @ 3 i
NEME - 2 288 (i M~ )\
o|®|elo 8 ol ST | . =
HE I > 283 N\
1 s || -
3(0A12)4Lu»3(0.12) g
Dimension X %z

Single-turn 82(3.23
Multi-turn 92 (3.62)

Cable gland T
Dimension Y 15 (0.59) PG, radial 59 (g.79) | 20 (0.79)
Housing Diameter
Aluminum 59 (2.32
Stainless Steel 61 (2.40)
Shaft option/flange style 032
@ 6 mm x 10 mm with servo flange
3 x M4
X (see table) , 6 deep
4016) | 30 (1.18) ‘
10039 = 23 (0.91)
| —~| () i
25l 5 5| @| 3
] @
32(3 H 82
wn
g EE
>
3 (0412)amw3(o.12) g
N
@ CCDCITDC 1)
Dimension X
Single-turn 82 (3.23
Multi-turn 92 (3.62)
o 15 (0.59) 20 (0.79) 20 (0.79)
DimensionY Cable gland PG, radial

Housing Diameter
Aluminum 59 (2.32
Stainless Steel 61 (2.40
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Electrical Connection

Terminal Description
1 Ground connection for power supply
B (left) Data line B (pair 1), Bus In
A (left) Data line A (pair 1), Bus In
- 0VDC
(+) 10V..30V
B (right) | Data line B (pair 2), Bus Out
A (right) | Data line A (pair 2), Bus Out
®) ov
(+) 10V..30V

The supply lines need to be connected only once
(regardless to which terminal). The outgoing bus is
uncoupled while the termination resistor is on.
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Absolute Rotary Encoders

Programming

Instal Iation Supp‘ly voltage.

The rotary encoder is connected with two or three cables depending
on whether the power supply is integrated into the bus cable or
connected separately. If the power supply is integrated into the bus
cable, one of the cable glands can be plugged. The cable glands are
suitable for cable diameters from 5.5 to 9 mm.

RS-485 interface

Supply voltage

Data line A

Data line B} Bus Out

Data line A Addressing

Data line B

} Bus In

The PROFIBUS device address is set via the two rotary switches
located within the removable housing cover. Any address from 1 to
99 is allowed but each can only be used once. Termination resistors
are integrated into the housing cover and must be switched on if the
encoder is connected at the beginning or end of the bus.

There are 2 sets of power supply terminals but it is only necessary to
connect power to one set. The outgoing bus lines are disconnected -
if the terminating resistor is switched on. bRy lcator

Status indicator
LED green

On the back of the housing cover are 2 LEDs, which are used for
device status and diagnostics.

Programmable Parameters

The PROFIBUS-DP interface supports Class 1 and Class 2
functionality per the encoder profile. In addition to these standard
functions, the GSD file supports additional features such as software
limit switches. The following parameters can be programmed directly
via the PROFIBUS-DP network without any extra devices:

Parameter Description

Counting direction Determines the counting direction and whether the output code increases or decreases.

Resolution per revolution Programs the desired number of steps per revolution. Any value between 1 and 65,536 can be used.

Programs the desired number of steps over the total measuring range of the encoder. This value
cannot exceed the total physical resolution of the encoder.
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Total resolution

A desired position value (i.e., 0) to be set at a certain physical position of the axis. The position value
Preset value is set to the desired process value via this parameter. This parameter is used to “zero” the encoder at
any time to start at a reference point.

solLIo

The software can also output the current velocity. This value is given in a 16-bit binary code after the
Velocity process value. It is possible to choose between four different units: steps per 10 ms, per 100 ms, per
1 s and revolutions per minute.

Sets the minimum and maximum values. Two software limit switches can be set. If these values are

ft limit switch
Software limit switches exceeded, a bit in the output word is set.

A special mode for setting up the encoder that changes parameters while the encoder transfers data.
Teach-in For continuous operation a second mode is available in which parameters are protected against
unintentional changes.

LED Indicators

LED Red LED Green Meaning
Off Off No voltage supply.
On On Encoder ready, no configuration data received. Possible reasons:

¢ Wrong address adjusted
¢ Wrong bus wiring

On Flashing Parameter or configuration error — encoder received data of incorrect length or inconsistent data.
Possible reason:
¢ Adjusted encoder resolution exceeded

Flashing On Encoder ready, no communication (i.e. wrong address adjusted).
On Off Data timeout (> 40 s) (i.e., data lines interrupted).

Off On Normal operation, Data Exchange Mode.

Off Flashing Installation mode in Data Exchange Mode.
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Absolute Rotary Encoders

PSS58/PSM58 Series

F2A Recessed hollow @ 12 mm x 30 mm
F3A Recessed hollow @ 15 mm x 30 mm

Connection type

— Number of revolutions
00 1 (single-turn)
12 4096 (multi-turn, standard)
14 16384 (multi-turn)

Technical Specifications

Electrical
PROFIBUS Interface SUPPLY VOLTAGE 10-30 VDC
CURRENT CONSUMPTION <230mAat 10V DC,
0 <100 mA at 24 V DC
O B ° Industrial standard 58 mm diameter housing QUTPUT CODE Binary _
: LINEARITY +2 LSBat 16-bit,
() ¢ 10 mm or 12 mm bore diameter recessed N 01 SLEgBatag?-zbgit
g nollow shait ?s(:lﬂT‘:l'I/G [)"RECTION Programmable
= - ait Ena View,
'~0 * Slngle or multi-turn INTERFACE Interface type PROFIBUS
E ¢ Velocity output Transfer rate < 0.5 Mbit/s
([J . . . RESOLUTION Bits/steps per turn 16-bit / 65536
Q. ¢ Inputs for counting direction, preset, and Bitsfumber of s 14-bit / < 16384
Py limit switches OVERALL Single-tum 16-bit
Q RESOLUTION  puiaum 300t
a e LED indicatio_n_ of operational mode, bus CERTIFICATES N
;) errors and wiring faults C€ e
Q
" Mechanical
L plrlolFl MATERIAL - Housing|  Powder-coated aluminum
0 PROCESS FIELD BUS STANDARD Flange Aluminum
C Bl [ Shaft Stainless steel
(o] MATERIAL — Housing Stainless steel
o OPTIONAL Fiange Stainless steel
= Shaft Stainless steel
m Code disc Plastic
Q WEIGHT DSS - Standard =~1.21lbs
) DSS - Optional Stainless Steel =2.41bs
E DSM - Standard ~1.31lbs
(o] DSM - Optional Stainless Steel ~ 2.6 Ibs
(/)] ROTATIONAL SPEED < 12,000 rpm
-Q MOMENT OF INERTIA <4.2 x10* 0z-in-sec?
< Pepperl+Fuchs’ PSS58 and PSM58 series absolute encoders feature STARTING TORQUE AT 20°C <4.2in-0z
recessed hollow shafts and interface with PROFIBUS. Available in SHAFT LOADING  Angle offset +0.9°
either single-turn with 16-bit resolution, or multi-turn with 30-bit Axial offset | Static: + 0.3 mm; Dynamic: + 0.1 mm
resolution versions. These models also feature a velocity output Radial offset | Static: + 0.5 Mm; Dynamic: + 0.2 mm
and programmable limit switches. Each encoder is individually BEARING WORKING LIFE > 4 x 10 revolutions
addressable between 0 and 63 and has an IP65 aluminum housing.
Environmental
Order Code STORAGE TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
OPERATING TEMPERATURE | -40°C to +85°C (-40°F to +185°F)
PS D 5 8 D - D D D D D R 0 B N - D D D D HUMIDITY No moisture condensation
. L ! 4‘—,—' e SHOCK RESISTANCE 100 g for 6 ms
Type VIBRATION RESISTANCE 10 g, 10-2,000 Hz
S Single-turn ﬁ ENCLOSURE RATING 1P64
M Multi-turn
Steps per revolution
Housing 13 8192 (standard)
N Aluminum 16 65536 Connection Types
| Stainless steel - -
TERMINAL CONNECTOR Terminal compartment with
Shaft dimension/flange style —— 3 x PGY cable glands
F1A Recessed hollow @ 10 mm x 30 mm

AG Removable housing cover with terminal compartment
AZ  Removable housing cover with M12 x 1 connectors

Example: PSS58N-F1AAGROBN-0012
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Absolute Rotary Encoders

Dimensions
mm (in.)

X (see table) ) 72 (2.83)
- r-k 3.3(0.13) 30 (1.18) 063 (2.48)
——|=—1.3(0.05) L

23 (0.91) LEDs
/

OD* (see table)
|
Y (see table)
63.5 (2.5)
060 (2.36)

20 (0.79)
i

2o ) = '
g =
58 g
E‘ S| Insertion depth: =
30 (1.18) max. ]
15 (0.59) min. ?
3.2(0.13)
L
15 (0.59) ggg'ergfigld 20 (0. 79) 20(0.79)
Dimension X Dimension Y Dimension gD
Single-turn 100 (3.94) Housing Diameter F1 Recessed hollow shaft 10 mm x 30 mm
Multi-turn 112 (4.41 Aluminum 59(2.32) F2 Recessed hollow shaft 212 mm x 30 mm
Stainless Steel 61 (2.40 F3 Recessed hollow shaft 15 mm x 30 mm
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Electrical Connection

Terminal Description
1 Ground connection for power supply
B (left) Data line B (pair 1), Bus In
A (left) Data line A (pair 1), Bus In
-) 0VDC
+) 10V..30V
B (right) | Data line B (pair 2), Bus Out
A (right) | Data line A (pair 2), Bus Out
@) ov
+) 10V..30V

The supply lines need to be connected only once
(regardless to which terminal). The outgoing bus is
uncoupled while the termination resistor is on.
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Absolute Rotary Encoders

Programming

Termination resistor

Instal Iation Supply voltage

The rotary encoder is connected with two or three cables depending
on whether the power supply is integrated into the bus cable or
connected separately. If the power supply is integrated into the bus
cable, one of the cable glands can be plugged. The cable glands are
suitable for cable diameters from 5.5 to 9 mm.

RS-485 interface

Supply voltage

Data line A
Data line B} Bus Out

Data line A Addressing

Data line B

} Bus In

The PROFIBUS device address is set via the two rotary switches
located within the removable housing cover. Any address from 1 to
99 is allowed but each can only be used once. Termination resistors
are integrated into the housing cover and must be switched on if the
encoder is connected at the beginning or end of the bus.

PG9 PG9 PG9

There are 2 sets of power supply terminals but it is only necessary to

connect power to one set. The outgoing bus lines are disconnected /\
. . . . . . Error indicator Status indicator

if the terminating resistor is switched on. LED red LED green
\9IC;

On the back of the housing cover are 2 LEDs, which are used for © o
device status and diagnostics.

Programmable Parameters

The PROFIBUS-DP interface supports Class 1 and Class 2
functionality per the encoder profile. In addition to these standard
functions, the GSD file supports additional features such as software
limit switches. The following parameters can be programmed directly
via the PROFIBUS-DP network without any extra devices:

Parameter Description

Counting direction Determines the counting direction and whether the output code increases or decreases.

Resolution per revolution Programs the desired number of steps per revolution. Any value between 1 and 65,536 can be used.

Programs the desired number of steps over the total measuring range of the encoder. This value

Total resolution cannot exceed the total physical resolution of the encoder.

A desired position value (i.e., 0) to be set at a certain physical position of the axis. The position value
Preset value is set to the desired process value via this parameter. This parameter is used to “zero” the encoder at
any time to start at a reference point.

(7))
9
|-
]
(7))
§
(75
=
X9
7
Q
(2]
} &8
o
©
o
()
c
11}
(]
e
=
o
2]
e
<

The software can also output the current velocity. This value is given in a 16-bit binary code after the
Velocity process value. It is possible to choose between four different units: steps per 10 ms, per 100 ms, per
1 s and revolutions per minute.

Sets the minimum and maximum values. Two software limit switches can be set. If these values are

ft limit switch
Software limit switches exceeded, a bit in the output word is set.

A special mode for setting up the encoder that changes parameters while the encoder transfers data.
Teach-in For continuous operation a second mode is available in which parameters are protected against
unintentional changes.

LED Indicators

LED Red LED Green Meaning
Off Off No voltage supply.
On On Encoder ready, no configuration data received. Possible reasons:

¢ Wrong address adjusted
¢ Wrong bus wiring

On Flashing Parameter or configuration error — encoder received data of incorrect length or inconsistent data.
Possible reason:
e Adjusted encoder resolution exceeded

Flashing On Encoder ready, no communication (i.e. wrong address adjusted).
On Off Data timeout (> 40 s) (i.e., data lines interrupted).

Off On Normal operation, Data Exchange Mode.

Off Flashing Installation mode in Data Exchange Mode.
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Accessories

Connectors and Cordsets.....cccccrruranananans
Synchro Clamping Elements......cccccevemunees
Mounting Brackets ..........cicveiiiennnnes
Couphngs"“""""""““"""“""“""""""“.
Measuring Wheels ......cccvmimmmmemnesnnsnnanas
Cable PUllS......cccurrremmrrrssnmersessnmenennns
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Accessories

Connectors and Cordsets

Model Number Cable Length  No. of Pins Type Protection Color Code For Series
V1-G Connector only* 1 Brown
2 Wiite BVS58/BVM58,
V1-G-YE2M-PVC 2 m, molded 4 Female P67 3 g}:gk BSS58/BSM58
7)) V1-G-YE5SM-PVC 5 m, molded
() V15-G Connector only* 1 Brown E\S/g5gjg\s/m5g
= e 5 58,
- V15-G-YE2M-PVC 2 m, molded 5 Female P67 3 g}:gk PVS58/PVM58,
(e} V15-G-YE5M-PVC 5 m, molded 5 Gray PSS58/PSM58
"m’ 42306A Connector only* 3 Sreen
1) 42306A-02M-05P-RVI50/78 2m 6 Female IP67 8 Roow RVI78
') 42306A-05M-05P-RVI50/78 5m s Ne
(&8 423068 Connector only* Rioht-anale 3 Green
-0 12306B-02M-05P-RVIS0/78 2m 6 A IP67 3 Yelow RVI78
42306B-05M-05P-RVI50/78 5m S ho
42306C Connector only* 6 Male P67 - Mating connector for 92306
MS3106A16S-1S Connector only* A Geen E Reg
MS16-10FT 10 ft 7 Female P67 B Back F White RVI25 (type AR)
MS$16-20FT 20 ft 0 Brom
MS3106A18-1S Connector only AGun F White
MS18-10FT 10 ft 10 Female P67 C Blue H Yellow RVI25 (type AS)
D Brown | Violet
MS18-20FT 20 ft E Red J Gray
9416 Connector only” 30§ &P RVISS (type AA), RVISO, Series 30,
9416-02M-12P-RXI58 2m 12 Female P68 3B 9 NG RSI58, AVS58/AVMS5S (type AA),
9416-05M-12P-RXI58 5m S Voo o ASS58/AVS58 (type AA), RHISO
9416L Connector only* % \:/Egret g g%z/Pink RVI5S (type AB),
9416L-02M-12P-RXI58 2m 12 Female 1P68 3 Bue 9 NC AVS58/AVMSS (type AB),
9416L-05M-12P-RXI58 5m Mol ASS58/AVS58 (type AB), RHI0
9416C Connector only* 12 Male IP68 - Mating connector for 9416
9424 Connector only* 2 Satow o ot 1o whiapne
9424-02M-24P-SCS 2m 19 Female IP68 | Pk 11 Redbue 18 browndue FVS58/FSS58
5 Blue 12 White 19 Brown/Red
9424-05M-24P-SCS 5m 7 Bea" 14 brownorem
* 1 White 10 Violet 19 White/Pink
— Fommector onl
9426-02M-32P-SCM 2m 26 Female P67 3 Gy 1 brownieen 22 SrayCroen FVM58/FSM58
7 Blue 16 Yellow/Brown 25 Pink/Green
9426-05M-32P-SCM 5m § fed, 15 WhiefGray 26 YelowPink
9426C Connector only* 26 Male P67 - Mating connector for 9426

* Field-attachable connector—cable provided by customer.

V1-G-Y...
V15-G-Y...

42306A

42306C
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Accessories

Synchro Clamping Elements (set of 3)

Model Number For Series
9310-3 AvO58, BV58, CV58, DVO58, EVISS,
Fv158, PV58, RVI58, TVI58
9312-3 RVI50, RVI78, RVI84
9313-3 RVI50 g
0
9310-3 9312-3 9313-3 ‘D
7]
L 03.2 015 (7))
— — o
o wdeh | e %
) ] &
28 28 _3_'8-_
55 55 65

Mounting Brackets
Mounting Bracket for Servo Flange

Model Number For Series 062.5 - 62.9
058.5 - 58.9

9300 AVOI58, BVC158, CVCI58, DVII58, EVIISS, o0001008
FVOI58, PVE158, RVI58, TVI58 =2

3.95

3

5.9 +0.05

‘%‘

|
1
|

38.4
25.8
21.2
0.1

1
©51.025 +0.05

9300

Mounting Set for Bracket 9300

Model Number For Series
9311 AvO58, BVO58, CVO58, DVO58, EVOSS,
FvO58, PVO58, RVI58, TVI58
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Accessories

Mounting Brackets (cont.)

Mounting Bracket for Clamping Flange

80

45

40
22

—

Model Number For Series
9301 30
0 9203 AvO58, BV58, CV58, DVO58, EVISS,
.d_) Fv158, PV58, RVI58, TVI58
s 9213 AvO58, BV58, CV58, DVO58, EVSS,
(7] Fv158, PV58, RVI58, TVI58
3 9250 RVI50, TVI50
0 9278 RVI78
<

~
3
5}
Q 3
)
© Q

)
4

—

60 +0.1

80

9203

3x03.4

65

35+0.1

h
e

030F7
240 0.05

55 0.1

4 x 3.5

15+0./

35+0.1

©
@

EIYA  [3PEPPERL+FUCHS

9250

o7

80

53

40

=

— &

—O

120

100 + 0.1

9301

96

61

80

104

45]

95

50 +0.1

90°.

10

H 4 x 04.5

056 £0.12
66 +0.05

77.5 +0.1

32.5 + 0.1

9278

85
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Accessories

Couplings

Model Dimension  Dimension Max. Rated Max. Radial Max. Axial Max. Angular  Max.
Number D1* D2* Type Speed Torque  Misalignment Misalignment Error Torque Material
94016 x 6 6 mm 6 mm
94018 x8 8 mm 8 mm
940110 x 10 10 mm 10 mm : . 0 o Nickel-coated
040112 x 12 T2 mm 12 mm Spring steel | 3000 rpm | 13.3 in-Ib +1.5 mm +1 mm +5 10.6 in-Ib spring steel >
9401 9.52 x 9.52 3/8in. 3/8 in. (2]
9401 6.35 x 6.35 1/4 in. 1/4 in. 0
94026 x 6 6 mm 6 mm Nickel-coated 8
94028x 8 8 mm 8 mm . . . _ nl
0402 9.52 x 9.52 38 in. 38 mm Spring steel| 3000 rpm | 4.4 in-b +1 mm +1 mm +5 (Sji%r-lggstgzeiﬁlé 17,
9402 6.35x6.35 | 1/4in. 1/4 in. (o)
9404 6 x 6 6 mm 6 mm i - alumi =
9404 10 x 10 10 mm 10 mm__| Spring disk | 12000 rpm | 5.3in-b | 0.3 mm +0.4 mm £2.5° - siceidiiiit Il (D
spring disks: plastic
9404 12 x 12 12 mm 12 mm (7))
94096 x 6 6 mm 6 mm )
9409 10 x 10 10 mm 10mm | Bellows | 8000rpm | 7.1in-b | 0.3 mm 0.4 mm 50 [106in-p| MNickebcoated
940912 x 12 12 mm 12 mm
94106 x 6 6 mm 6 mm Delrin,
941010 x 10 10 mm 10 mm Precision | 15000 rpm | 8.9 in-Ib +0.5 mm +0.3 mm +2.5° 11.5in-Ib| aluminum alloy,
941012 x 12 12 mm 12 mm hard-coated
KW 6 x 6 6 mm 6 mm .
KW 8 x 8 8 mm 8 mm Helical | 8000 rpm | 7.1inb | 0.3 mm 05 mm 4 [133indp| Nickebcoated
KW 10 x 10 10 mm 10 mm
9460 6 x 6 6 mm 6 mm inl
9460 10 x 10 10 mm 10 mm Bellows | 7000 rpm | 8.9in-lb | 0.2 mm +0.6 mm +3° - Stg't’;tjss
9460 12 x 12 12 mm 12 mm
50 35
5
T =21
IS —
M3 x 10 DIN912 2 Headless screw 4 x M4 (120°)
M
g 8
72 \

oD1
oD2
225

a
A\
%

an
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Accessories

Measuring Wheels

Measuring wheels attach directly to the encoder's shaft using setscrews and are designed
to roll along the surface of moving objects. As material moves beneath the wheel, the wheel
turns the encoder shaft. A larger wheel will provide higher resolution. All of P+F's measuring
wheels are designed to mount on a standard 8 or 10 mm diameter shaft.

7))
Q Model Number
': 8 mm Shaft 10 mm Shaft Material Circumference  Diameter D Width B
(o) 9101, 8 9101, 10 Hytrel B
N 9102, 8 9102, 10 Dimpled rubber Nitril (NBR) 500 mm 159 mm 25 mm o
3 9103, 8 9103, 10 Knurled aluminum
(3} 9112, 8 9112, 10 Knurled Hytrel
o 9108, 8 9108, 10 Hytrel Circumference 200 mm: M4
. s Circumference 500 mm: M5
=% 9109,8 | 9109,10 | Dimpled rubber Niril NBR) | 00 o 64 o
9110, 8 9110, 10 Knurled aluminum —1
9113, 8 9113, 10 Knurled Hytrel

oD
|
1
o8 ore10 J—'—‘

L)

9101
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Accessories

Cable Pulls

Cable pulls enable a rotary encoder to measure linear motion by providing a cable that
is pulled in a straight line by the application. Internally, the cable is wrapped around

a spring-loaded drum that turns the encoder's shaft when the cable is extended. A
standard 58 mm diameter encoder mounts to the adapter with synchro mounting
elements. Different lengths are available for a wide variety of applications.

A

. SL3001-X1/ SL3002-X1 / SL3003-X1 / SL3005-X1 / SL3010-X1 / SL3015-X1/ 8
Technical Data GS80-200 GS80-200 GS80-200 GS130-333 GS130-333 GS130-333 0
General Specifications (/)]

Measuring Range (cable length) 1m 2m 3m 5m 10m 15m ‘g
Maximum Travel Speed 8 m/s 8 m/s 8 m/s 10 m/s 8 m/s 7m/s -
Acceleration 40 m/s? 40 m/s? 40 m/s? 70 m/s? 40 m/s? 30 m/s? ‘-D.
Drum Circumference 200 mm 200 mm 200 mm 333 mm 333 mm 333 mm (7]
Linearity Error (typical) 0.1% /0.5% 0.1%/0.5% 0.1% /0.5% 0.1% /0.5% 0.1% /0.5% 0.1% /0.5%

Resolution 200 mm / 200 mm / 200 mm / 333 mm/ 333 mm/ 333 mm/

encoder resolution encoder resolution encoder resolution encoder resolution encoder resolution encoder resolution

Ambient Conditions

Shock Resistance 25¢ 25¢ 25¢ 25¢ 25¢ 25¢
Mechanical Specifications

Cable Diameter 1.35 mm 1.35 mm 1.35 mm 1.35 mm 1.35 mm 1.35 mm

Tension Force on Cable 59N 5-12N 5-15N 10-21 N 10-21 N 10-21 N

Lifetime 108 cycles 108 cycles 108 cycles 108 cycles 108 cycles 108 cycles

Weight 2 |bs 2.6 Ibs 3.3 Ibs 5.5 Ibs 7.7 Ibs 11.0 Ibs

Order Code

SL30DD-XQ/GSDDD-DI{D

Drum circumference
200 200 mm
333 333mm

Housing dimensions

Measuring range* 80 80mm

01 1mm 130 130mm

02 2mm

03 3mm — Shaft dimension / flange version

05 5mm 1 Solid shaft @ 6 mm x 10 mm / servo flange

10 10mm 2 Solid shaft @ 10 mm x 20 mm / clamping flange
15 15mm

*01, 02, 03 — Housing dimension: 80, Drum circumference: 200 mm
05, 10, 15— Housing dimension: 130, Drum circumference: 333 mm

Example: SL3001-X1/GS80-200
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Accessories

Cable Pulls (cont.)

SL3001 SL3002
20.2 & &
m 9 T ——— 3 1 20.2 | F—— |
- 0
) ] ‘03 o
lg I | i IN 8 8
S , I I i ] S
° , I I
(/)] ~ 50
/] - 50
o 50 4 x M6; 8 deep
< 50 4 x M6; 8 deep
pu - —4 o ©
| ©
L
© = 1 ol 9
(] | ©
[t}
i ®
|
22 80 f
|
22 80
SL3003
&
I I
3
1 1 2
L ~ 50 22.5
- | |
| |
\ J
80 4 x M6; 8 deep
o 4 x M6; 8 deep
<
30 Z
[=3=)
O ®
. 3 W/
5 s
T W O é
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Accessories

Cable Pulls (cont.)

SL3005 SL3010
| I 1 | IS4 | i 1 | 154
202 i III III h r| III III h
g >
3 20.2 3 0
. @ PN N R 8| ~ (2]
%_ "i; N\ ‘:1')'_ T g ‘D
4 N i -
-5 B o L 7]
| — »
! L =50 T ] - (=)
| - | - 1
& 7z \_ y, 1]
o
130 M8; 8 deep 130 M8; 8 deep »
M8; 8 deep M8; 8 deep
| M8 8 deep | M8; 8 deep
3 A 3 &
s s

SL3015
1
| o
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20.2 . 3
S 4 o
P P 3
A 8 13
e AR T ¢
N\ L —|
~50
e~ . |
\ v
130 M8; 8 deep
M8; 8 deep
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Appendix

Glossary

Absolute encoder

Absolute encoders provide a distinctly coded numerical
value for each shaft position. The internal material
measure permits the read-out of an absolute measured
value after a supply voltage has been applied. A reference
run is not required.

Binary code
Code based on binary digits 0 and 1, which is used by
absolute encoders.

Changeable code frequency
Maximum number of measuring step changes per second.

Channel
Signal trace of the incremental rotary encoder.

Code progression
See Selection of count direction.

Fall time
Duration for an electrical signal to change from high to low
level.

Gray code

Code similar to binary code in which only one bit changes
from step to step. Higher data safety due to one-unit-
distance and cyclical code. This code has to be converted
into the binary code for data processing.

Gray excess code
This code is an extract of Gray code, which is used for the
representation of angular steps.

Example: 360 steps

In this case 9 bits are required, which corresponds to 512
steps. The extract of the code is symmetrical. It starts at
76 and ends at 436. The difference between the beginning
and end is 360 steps.

Incremental encoder

These encoders supply a frequency proportional to the
speed or a number of electrical pulses proportional to the
angle. A reference run should be carried out after a loss of
voltage.

LATCH

Storage function: By activating this input of the absolute
encoder the present value measured is "frozen". The
output will not change despite the shaft rotating.

If the input is deactivated, every new step measured is
output (transparent latch).

LSB
Least Significant Bit.

MSB
Most Significant Bit.

Multiturn
An absolute encoder which counts the number of shaft
revolutions of the shaft.

No load current
Power consumption of the encoder without load
connected.

Number of pulses
Resolution of the incremental rotary encoder. This
resolution indicates the number of pulses per revolution.

Offset
Value which is continuously added to a value measured.

Open Collector (OC)

Open collectors are differentiated according to OC-PNP
and OC-NPN output stages. The latter inverts the output
signals.

OC output stages are replaced by the push-pull output
stage in incremental and absolute encoders.

The inverted behavior of the OC/NPN output stage has to
be observed in absolute encoders.

Operating current
Indicates the permissible current load of the channel.

Operating temperature

Temperature range in which an encoder can be used, as
long as the values and tolerances mentioned in the data
sheet are maintained.

Operating voltage
Voltage supply of the encoder (U,).

Output frequency
The maximum signal frequency of the encoder, which
comprises the number of pulses and the rotation speed.

Overall resolution
Addition of single-turn and multi-turn resolutions. This is
expressed in number of bits.

Parity
Control bit to recognize failures in data transmission.

Phase position
Misalignment of the flanks of channels A and B of an
incremental rotary encoder.

PRESET 1

Reset of the control input. This action is used for
electronic adjustment of the absolute encoder output to
zero.

PRESET 2

Control input used to set the value measured to a
quarter of the single-turn resolution. This is used for
electronic adjustment of the absolute encoder. In case of
programmable absolute encoders, a value other than one
quarter of the single-turn resolution can be entered.

Push-pull output
The push-pull output is a combination of NPN and PNP
outputs.
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Appendix

Resolution
Number of measuring steps per revolution or number of
revolutions of an absolute encoder.

Rise time
Duration for an electrical signal to change from low to high
level.

RS-232
Asymmetrical, serial, unidirectional interface between PC
and programmable absolute encoder.

RS-422

Symmetrical, serial, bidirectional interface. This interface
is used in incremental rotary encoders to transmit anti-
valent pulse channels: A, A, B, B, Z, Z. In case of absolute
encoders with SSI interface for the transmission of cycles
and data: cycle (+), cycle (-), data(+), data(-). Each signal
pair is passed through twisted pair cables.

RS-485
Symmetrical, serial, bidirectional interface. Basis for many
fieldbus systems.

Scaling

The number of steps per revolution. The number of
revolutions of a multi-turn can be set to between 1 and
4,096 depending on the type of encoder.

Selection of count direction

This control input can be used to define whether the
absolute encoder is to generate increasing values when
the shaft rotates clockwise (CW) or counter clockwise
(CCW). The shaft is always viewed from the shaft end.

Sense(-)

Used for the measurement of the effective encoder
supply voltage together with Sense+. Permits automatic
compensation of the power drop due to the encoder
cable.

Sense (+)

Used for the measurement of the effective encoder
supply voltage together with Sense-. Permits automatic
compensation of the power drop due to the encoder
cable.

Shaft load

The maximum permissible axial and radial force on the
encoder shaft. The force contact point is the center of the
shaft stub. If these forces are exceeded, the service life of
the bearing can be greatly reduced. Furthermore, there is a
danger of causing irreparable damage to the encoder.

Single-turn

Absolute encoder that delivers a defined number of
measuring steps within one revolution. After completion
of the revolution, the measured value returns from the
maximum to the minimum value (ex. 8192 to 0).
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Speed

The speed indicates the mechanical load limit of the
encoder. If this limit is exceeded, the service life of the
bearing can be negatively affected. In addition, the signal
generation can be disturbed.

SSi
Synchronous Serial Interface. Used with absolute
encoders.

Starting torque
Torque required to accelerate the encoder shaft from
standstill.

Storage temperature
Permissible temperature limit values for an encoder that is
neither electrically connected nor mechanically stressed.

Track
See Channel.

Transmission rate
Speed of data transmission in absolute encoders.

Tristate

Absolute encoders with a parallel interface can be set to a
high-resistance state with using tristate input. This permits
multiplex operation, allowing several encoders to be
connected to one I/O point.

Voltage drop
Difference between supply voltage Ub and the maximum
high level.

V/R input
See selection of count direction.

Zero setting
See PRESET 1.
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IP Ratings

The first numeral defines the amount of
protection against penetration of solid objects into
the housing.

The second numeral defines the amount

of protection against liquids penetrating the housing.

Additional information on ratings can be found

in the following chart or the 1976 IEC Publication,
Classification of Degrees of Protection Provided
by Enclosures.

Example: What is IP677

Complete protection of live parts. Protection
against the penetration of dust. Additionally,
it will be protected while immersed in water.

IP

Testing Criteria:

1. Test Class:

IP67 test

Conditions: 1m head of water over the test

Test:

2. Test Class:
Conditions:

Test:

Degree of Protection
Against Contact and
Entrance of Solid Foreign Bodies

Numeral Degree of Protection
0 No protection against
contact or entry of solids

1 Protection against accidental
contact by hand, but
not deliberate contact.
Protection against large
objects.

2 Protection against contact
by fingers. Protection against
medium-size foreign objects.

3 Protection against contact
by most tools, wires and
small objects.

4 Protection against contact
by small tools, wires and
small objects.

5 Protection against contact
with energized or moving
parts, and against deposits
of dust.

6 Protection from energized or
moving parts, and against
penetration of dust.

piece for a duration of 30 minutes.
Room temperature £5°C

Insulation and operation

IP68 test (Encapsulated products)

1m head of water over the test
piece for 24 hours of operation
under water, with cyclical
activation and deactivation
under nominal loading

Cycle time 2 hours

Room temperature +£5°C

Insulation and operation

Degree of Protection
Against Ingress of Liquid

Numeral

0
1

Degree of Protection
No protection

Protection against drops

of condensed water. Condensed
water falling on housing shall have no
effect.

Protection against drops of liquid.
Drops of falling liquid shall have no
effect when housing is tilted to 15°
from vertical.

Protection against rain. No harmful
effect from rain at angle less than 60°
from vertical.

Protection against splashing from any
direction.

Protection against water jets from any
direction.

Protection against conditions on
ships' decks. Water from heavy seas
will not enter.

Protection against immersion in water
for the stated conditions.

Protection against indefinite
immersion in water at a specified
pressure.

Protection against high pressure,
high temperature washdown
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Appendix

Pepperl+Fuchs Warranty Terms and Conditions

STANDARD 18-MONTH WARRANTY

Subject to the conditions and requirements set forth herein, P+F warrants the products covered by the respective
warranties to be free from defects in material and workmanship under normal and proper usage for the respective time
periods listed above from the date of shipment from P+F (or from an authorized representative or distributor of P+F). In
addition, certain specific terms apply to various warranties.

THESE EXPRESS WARRANTIES ARE IN LIEU OF AND EXCLUDE ALL OTHER REPRESENTATIONS MADE — BOTH
EXPRESS AND IMPLIED, INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR THAT THE PRODUCTS ARE FREE OF ANY CLAIM OF ANY THIRD PERSON BY WAY OF
INFRINGEMENT OR THE LIKE, and are also in lieu of and exclude any promise, description, affirmation of fact, sample
model or representation, oral or written, which may be part of an order or made by a representative of P+F or otherwise.
This WARRANTY shall not apply to any product which has been subject to misuse, negligence, or accident, or to any
product which has been modified or repaired, improperly installed, altered or disassembled (except according to P+F’s
written instructions) or any product if the machinery, equipment, or production line to which the product is originally
connected or on which the product is originally installed is abandoned, changed, substituted, moved or replaced or if the
product is removed from such machinery, equipment or production line or other original application.

This WARRANTY is subject to the following conditions:

1) This WARRANTY is limited to the electronic and mechanical performance only, as expressly detailed in the product
specifications and NOT to cosmetic performance.

2) This WARRANTY shall not apply to any cables attached to, or integrated with the product. However, it shall apply to
cables sold separately by P+F.

3) This WARRANTY shall not apply to any products which are stored, or utilized, in harsh environmental or electrical
conditions outside P+F’s written specifications.

4) The WARRANTY is applicable only to products shipped from P+F subsequent to January 1, 1992.

5) All claims under this WARRANTY must be made in writing within thirty (30) days of the date on which the defect is (or,
with reasonable diligence, should have been) discovered.

PRODUCTS TO WHICH STANDARD 18-MONTH WARRANTY APPLIES

Ultrasonic sensors, level controls, photoelectric sensors, read-write ID systems, encoders, counters, signal conditioners
and all products with electromechanical relays or circuit breakers.

CONSIDER SAFETY AND PROTECTION PRECAUTIONS

P+F takes great care to design and build reliable and dependable products; however, some products can fail eventually.
You must take precautions to design your equipment to prevent property damage and personal injury in the unlikely event
of failure. As a matter of policy, P+F does NOT recommend the installation of electronic controls as the sole device FOR
THE PROTECTION OF PERSONNEL in connection with power driven presses, brakes, shears and similar equipment and,
therefore, the customer should build in redundancy or dual control using approved safety devices for these applications.

DELIVERY

Pepperl+Fuchs® Inc. will deliver its products F.O.B. from its warehouse, place of manufacture or other place from which
the products are actually shipped within the U.S.A.

Freight charges will be prepaid and added to invoice.
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Appendix

Model Number Index

42306A ........
42306A-02M-
42306A-05M-

42306B.........

42306B-02M-

94016 x6....

05P-RVI50/78......
05P-RVI50/78......

05P-RVI50/78......

9401 6.35 X 6.35......oevriirriiens

94018 x 8....

9401 9.52 X 9.52.....ooiiiiiiiies

94026 X 6....

9402 6.35 X 6.35.....ccciiiiine

9402 8 x 8....

9402 9.52 X 9.52......ociiiiiiiies

9404 10 x 10

EEF] [ PEPPERL+FUCHS

9404 12 x 12
9404 6 X 6.
9409 10x 10
9409 12 x 12
9409 B X 6...eveereeerieeee e
941010 x 10

9416L-02M-12P-RXI58 ............. flod
9416L-05M-12P-RXI58 ............. ffod
Q424 ..
9424-02M-24P-SCS...........c......
9424-05M-24P-SCS..................
Q426
9426-02M-32P-SCM
9426-05M-32P-SCM

9426C ..o
9460 10 X 10..eeeieeeeeiieeeeeeens
9460 12 X 12..cciieeeerieeeeseeienne
9460 6 X B..eeeneeereeieeieeieeeee
ASMB58 SEries......ceevueeaaeeaaneaene
ASS58 SErieS....ccveeereeeeririeieereens 60
AVMBS8 Series......cccceeeinieniieennen, ofe
AVS58 Series.....ccevvueeenererieeeeenn b6
BSM58 Seri€s.....ccevriueeriieanieene 58
BSS58 Series

BVMS58 Series

BVS58 Series.....cceeveeeneeeeieeeeen
CSM58 Series

CSS58 Series

CVM58 Series

CVS58 Series

DSMB58 Series......ccevrvueeriieeaiieeane 84
DSS58 SEresS ..cvvveeeecrereeeeenennns B4
DVM58 Series......ccceveenieeneenneenne. 80
DVS58 Series.....coevieeenereeieeenne. 80
ESM58 Seri€s.....ccuveruerererranennnns o1
ESS58 Series.....coevvererveeereirennn. o1
EVM58 SErieS ...ccvveeeeeirererererenas 88

EVS58 Series.....ccovvreeeueereieeeanans B8
FSM58 Series.....cccvevveeiiieeniiieninns 52
FSS58 SErieS....oeeeeeerereeeerreerenn 52
FVMB58 Series .....cceeveeiiieeniiienns A8
FVS58 SEeri€s....ccccvvveririeenriennns g
KW 10 x 10

MS16-20FT......coeiiieieiieneeeeene
MS18-10FT ...
MS18-20FT......cceeiieieiieeieniene
MS3106A16S-1S
MS3106A18-1S.....cccevieeieine

PSMB58 Series......ccoovvivrieiiiiieenns 06
PSS58 Series.....ccceveieeriieeeiiienns 06
PVM58 Series.......covueueeevrereennnes B3
PVS58 Series.....cccuvinuririueniiinninns B3
RHI58 Series
RHI90 Series

RSI58 Series

RVI25 Series

RVI50 Series

RVI58 Series.....cccoceeeeiiveeeriicnnnnnn. P8
RVI78 Series ......cccuvvreerereereecnnn. 7%
RVIB4 SErieS....c.ovvvrereerereereeeeene ]
Series 30
SL3001-X1/GS80-200............... frog
SL3002-X1/GS80-200............... fog
SL3003-X1/GS80-200............... flog
SL3005-X1/GS130-333............. frog
SL3010-X1/GS130-333............. flog
SL3015-X1/GS130-333............. o5

THI58 Series
TSI40 Series
TVI40 Series
TVI50 Series
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