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dmariOfModel No.PB

The closed loop stepping system SANMOTION Model No.PB combines the ease of use of step-
ping motors and the reliability of servo motors. Closed loop control based on feedback is made
possible by the position-detecting encoder mounted on the stepping motor. This simple system
delivers more reliable and highly efficient drive than open loop stepping systems.

Host device
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Encoder
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Application Examples

This system can be used in a wide variety of applications utilizing features such as low vibration, low heat generation, and
stable stopping.

- Semiconductor manufacturing equipment, analytical and testing devices used in medical and environmental fields,
monitoring cameras, and searchlights, etc.

All the driver and motor products in this catalog—produced in and after October 2012—are compliant with the tolerances of
restricted substances (cadmium, lead, mercury, hexavalent chromium, PBB, and PBDE) included in appendix Il of the EU RoHS
directive (2011/65/EU). Standard model drivers are compliant with CE (European Norm) , UKCA," and UL standards. The DC input
Type P and Type E drivers also comply with the KC Mark standards.

The AC input model motors comply with CE (European Norm) , UKCA,* UK ® -
and UL standards. c € CA CN us % [@ DC input Type P and Type E

drivers only

* In compliance from July 2022 production onwards.

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



Features

Device reliability improved by eliminating step-out

Motors with an encoder provide closed loop control
that eliminates step-out (displacement), a shortcom-
ing of stepping motors. Device reliability is improved
because the motor moves to the target position with-
out step-out even with an increased load.

Also, the encoder constantly monitors the rotor po-
sition and various alarms can be issued in case of an
error, providing the reliability of servo motors.

All motors are equipped
with an encoder

There is no need to worry
about step-out even with
an increased load

Energy saving

The current flowing to the motor is optimally con-
trolled for the device, for reduced heat generation and
highly efficient operation.

Stable stop

This system stops in a stable manner without the hunt-
ing (micro vibration) seen with servo motors thanks
to holding torque, a feature of stepping motors.

Hunting

I
"
1 )

Push operations

Replacement of pneumatic
systems is easy as pushing
loads can be controlled. It is
also suitable for mounters
and testers, where driving
in the z-axis is required.

Reduces positioning time

A high torque can be obtained in a low speed area, which
makes this system suitable for applications where mov-
ing a short distance with short quick steps is required.
(Short stroke, high hit rate)

Motor torque can be utilized to the maximum when ac-
celerating and decelerating, shortening positioning time.

Available torque for PB (small margin)

Torque (N-m)

Available torque for open loop systems
(large margin)

Rotational speed (min-1)

Actual motor speed is monitored and controlled,
therefore fewer vibrations are produced compared
with open loop stepping systems.

Device startup support and analysis function

Setup software (option) can be used to set parameters
and monitor operation status from a PC.

B Examples of Monitor Functions

Positional information--*Command position, actual position
Speed information---Command speed, actual speed
I/0 signal---Dedicated input, general-purpose input
Alarm information---Current alarm status, logs
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Lineup
I AC Input
Type R Type P
RS-485+Parallel I1/0 type Pulse train input type
Series

Point command control with host

devices such as PLC \ -
Network control with serial .
communication (RS-485) v
Control with pulse generator — v
Input power supply 100 to 115 VAC or 200 to 230 VAC 100 to 115 VAC or 200 to 230 VAC
Command resolution 500 to 32000 P/R (8 levels) 500 to 32000 P/R (8 levels)
Max. stall torque (standard model) 0.35t0 6.1 N-m 0.35t0 6.1 N'm
Standard model 42 mm sg./60 mm sg./86 mm sq. 42 mm sq./60 mm sqg./86 mm sq.
Model types and Low-backlash gear 42 mm sqg./60 mm sq. 42 mm sqg./60 mm sq.
corresponding  model (1:3.6/1:7.2/1:10/1:20/1:30) (1:3.6/1:7.2/1:10/1:20/1:30)
motor sizes (with Harmonic gear 42 mm sq. (1:30/1:50/1:100) 42 mm sq. (1:30/1:50/1:100)
gear ratios in model 60 mm sq. (1:50/1:100) 60 mm sq. (1:50/1:100)
parentheses) Electromagnetic
brake model 42 mm sqg./60 mm sq. 42 mm sqg./60 mm sq.
Set configuration items Driver, Motor, Power cable, I/O signal cable Driver, Motor, Power cable, I/O signal cable
Driver / Motor speci-
. fications pp. 16, 33 pp. 22, 33
age P
Specifications / Char-
acteristics diagram Pp. 26 to 30 pp. 26 to 30
Interface

Point command control with host devices such as PLC

T R, T M . . . . . .
ype ype Pushing operation, point designation, programming,

The system can be easily controlled by selecting pre- and homing mode functions are built in and can be
set point numbers or program numbers with the par- enabled by a single command from the host control-
allel 1/0. ler. Complicated operations are easier to handle.

4000
— Examples of
speed patterns

3000

2000

1000

0
-1000

Speed (min)

-2000

-3000

-4000 —Time
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B pC Input

Type M Multi-input type
(RS-485+Parallel 1/0,
Pulse train input selectable)

Type P Multi-axis
Pulse train input type

Series

Point command control with

host devices such as PLC v -
Network control with serial .
communication (RS-485) v

Control with pulse generator v v

Input power supply

24/48 VDC (Only 24VDC is available for the following cases:

when used with 28 mm sg. motors, and when single type driver is

used with EM brake model motors.)

24/48VDC

Command resolution

500 to 10000 P/R (6 levels)

200 to 51200 P/R (16 levels)

Max. stall torque (standard model)

0.055 to 1.9 N-m

0.055 to 1.85 N-m

Standard model

28 mm sq./42 mm sq./60 mm sq.

28 mm sq./42 mm sq./60 mm sq.

Low-backlash

Model types and gear model

42 mm sqg./60 mm sq.
(1:3.6/1:7.2/1:10/1:20/1:30)

42 mm sq./60 mm sqg.
(1:3.6/1:7.2/1:10/1:20/1:30)

corresponding
motor sizes (with Harmonic gear
gear ratios in model

28 mm sq. (1:50/1:100)
42 mm sq. (1:30/1:50/1:100)
60 mm sq. (1:50/1:100)

28 mm sq. (1:50/1:100)
42 mm sqg. (1:30/1:50/1:100)
60 mm sq. (1:50/1:100)

parentheses)
Electromagnetic

brake model

28 mm sq./42 mm sq./60 mm sq.

28 mm sq./42 mm sq./60 mm sq.

Set configuration items

Driver, Motor, Power cable,
I/0 signal cable

No set models

Driver / Motor

Page

specifications pp. 36, 49 pp- 52, 84
Specifications /
Characteristics pp. 39 to 44 pp. 55 to 60

diagram

Network control with serial communication

(RS-485)

Type R, Type M

Uses serial data transmission for speed, acceleration/
deceleration speed, and displacement control

i
* Option

RS-485

Communications

USB

converter unit

Control with pulse generator
Type P, Type M

Operates in response to the pulse input command
from the host device
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Compatible Driver / Motor / Option Combinations

PB4A002R300 PB4A002P300 PB3D003M200

RrxenmessinumEe PB4A002R301 PB4A002P301 PB3D003M201 iRl
Number of control axes 1 axes 4 axes
Motor size e . RS-485+Parallel I/0 . RS-485+Parallel 1/0, .
Interface specifications 56 71 Pulse train (Type P) 210 i (e 1) Pulse train (Type P)
Encoder specifications Optical incremental
Encoder resolution 16000 P/R 16000 P/R 2000 P/R 16000/2000 P/R
- - PBM282FXE20 PBM281DXE50
Standard model
- - PBM284FXE20 PBM285DXE50
i 1:50 - - PBM282FHLE20 PBM281DHLES0
28 mm sq. Harmonic gear model
1:100 - - PBM282FHME20 PBM281DHMES0
i - - PBM282FCE20 PBM281DCE50
Electromagnetic brake model
- - PBM284FCE20 PBM285DCE50
Standard model PBM423FXK30-M PBM423FXE20 PBM423DXK50
1:3.6 PBM423FGAK30-M PBM423FGAE20 PBM423DGAK50
1:72 PBM423FGBK30-M PBM423FGBE20 PBM423DGBK50
Low-backlash gear 419 pBM423FGEK30-M PBM423FGEE20 PBM423DGEK50
42 1:20 PBM423FGGK30-M PBM423FGGE20 PBM423DGGK50
L 1:30  PBMA423FGJK30-M PBM423FGJE20 PBM423DGJK50
1:30 PBM423FHJK30-M PBM423FHJE20 PBM423DHJK50
Harmonic gear model 1:50 PBM423FHLK30-M PBM423FHLE20 PBM423DHLK50
1:100 PBM423FHMK30-M PBM423FHME20 PBM423DHMK50
Electromagnetic brake model PBM423FCK30-M PBM423FCE20 PBM423DCK50
PBM603FXK30-M PBM603FXE20 PBM603DXK50
Standard model
PBM604FXK30-M PBM604FXE20 PBM604DXK50
1:3.6 PBMG603FGAK30-M PBM603FGAE20 PBM603DGAK50
1:72 PBMG603FGBK30-M PBMG603FGBE20 PBM603DGBK50
Low-backlash gear  4.10  PBMG03FGEK30-M PBM603FGEE20 PBM603DGEK50
60 mm sq. 1:20 PBM603FGGK30-M PBM603FGGE20 PBM603DGGK50
1:30 PBM603FGJK30-M PBM603FGJE20 PBM603DGJK50
i 1:50 PBM603FHLK30-M PBM603FHLE20 PBM603DHLK50
Harmonic gear model
1:100 PBM603FHMK30-M PBM603FHME20 PBM603DHMK50
. PBM603FCK30-M PBM603FCE20 PBM603DCK50
Electromagnetic brake model
PBM604FCK30-M PBM®604FCE20 PBM604DCK50
PBM861FXK30-M - -
86 mm sq. Standard model
PBM862FXK30-M - -
PBC6P0010A
Power cable PBC8P0010A (Set configuration items) (Set configuration PBC10POO[JOA
items)
Motor extension cable PBC7MO0030A PBC6MO0030A PBC8MOO[J0A
Encoder extension cable PBC7E0030A PBC6EO030A PBC7EO00[J0A
PBC5S0010A PBC5S0010A
(unshielded) PBC5S0010C (unshielded)
(Set configuration  (shijelded) PBC PBC8S0010C
; ) 5S0010C
I/0 signal cable items) (Set configuration (shielded) (shielded)
Options PBC5S0010C items) (Set configuration
(shielded) items)
Communication cable * PBC6CO003A - PBC6CO003A -
Limit input cable - PBC7S0010A - -
Power cable (between drivers) - - - PBC10P0002B
f SANMOTION MOTOR
PC interface software SPBALL-01 SPBA1TW-01 SETUP SOFTWARE
Communications converter unit PBFM-U6
Regenerative unit - - - PBFE-02

* Used when multiple-axis drivers are connected in a daisy chain configuration for communication.
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Lineup

I DC Input

Series

Type E Multi-axis
EtherCAT integrated type

Input power supply

24/48VDC

Encoder specifications

Optical incremental

Battery-less optical absolute

Command resolution

50 to 1,500,000 P/R

Max. stall torque (standard model)

0.055t0 1.85 N-m

0.343to 1.85 N-m

Standard model

28 mm sq./42 mm sq./60 mm sq.

42 mm sq./60 mm sq.

Model types and Low-backlash gear model

42 mm sq./60 mm sq.
(1:3.6/1:7.2/1:10/1:20/1:30)

42 mm sq./60 mm sq.
(1:3.6/1:7.2/1:10/1:20/1:30)

corresponding motor
sizes (with gear ratios

in parentheses) Harmonic gear model

28 mm sq. (1:50/1:100)
42 mm sq. (1:30/1:50/1:100)
60 mm sq. (1:50/1:100)

42 mm sq. (1:30/1:50/1:100)
60 mm sq. (1:50/1:100)

Electromagnetic brake model 28 mm sqg./42 mm sq./60 mm sq.

42 mm sqg./60 mm sq.

Set configuration items

No set models

Driver / Motor specifications  pp. 64, 84
Page . .
g jpecmcatlons/Characterlstlcs pp. 67 to 77
iagram
Interface

EtherCAT interface

EtherCAT is a 100 Mbps high-speed fieldbus system. It
contributes to the takt time reduction.

This has shortened the communication cycle time by
4 times* or more that of our current model,** achiev-
ing finer and smoother motion of the embedded de-
vice.This highly versatile EtherCAT is compatible with
Ethernet, which makes it possible to build a system
that co-exists with various devices.

Also, the EtherCAT conformance
I v
test certificate from a trusted third Eth@fCAT@

i Conformance tested
party has been acquired.
*When compared with our current model: PB4D003E2D0

** Minimum communication cycle time: 0.256 ms (1 ms for the below current
model).

High-precision battery-less absolute encoder

In addition to an incremental encoder, a battery-less
absolute encoder is also available.

This encoder doesn’t require a battery change, thus
the maintenance of devices can be simplified.
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Compatible Driver / Motor / Option Combinations

Driver model number PB4D003E440
Number of control axes 4 axes
Interface specifications EtherCAT

Motor size

Encoder specifications Optical incremental Battery-less optical absolute

Single-turn resolution 17 bit

16000/2000 PR Multi-turn resolution 16 bit

Encoder resolution

PBM281DXE50 =
Standard model
PBM285DXE50 =
. 1:50 PBM281DHLE50 -
28 mm sq. Harmonic gear model
1:100 PBM281DHME50 -
. PBM281DCE50 -
Electromagnetic brake model
PBM285DCE50 -
Standard model PBM423DXK50 PBM423DXR60
1:3.6 PBM423DGAK50 PBM423DGAR60
1:72 PBM423DGBK50 PBM423DGBR60
Low-backlash gear 4.10  PBM423DGEK50 PBM423DGER60
1:20 PBM423DGGK50 PBM423DGGR60
42 mm sq.
1:30 PBM423DGJK50 PBM423DGJR60
1:30 PBM423DHJK50 PBM423DHJR60
Harmonic gear model 1:50  PBM423DHLK50 PBM423DHLR60
1:100 PBM423DHMK50 PBM423DHMR60
Electromagnetic brake model PBM423DCK50 PBM423DCR60
PBM603DXK50 PBM603DXR60
Standard model
PBM604DXK50 PBM604DXR60
1:3.6 PBM603DGAK50 PBM603DGARG0
1:7.2 PBM603DGBK50 PBM603DGBR60
Low-backlash gear 4.10  PBMB03DGEKS50 PBM603DGER60
60 mm sq. 1:20 PBM603DGGK50 PBM603DGGR60
1:30 PBM603DGJK50 PBM603DGJR60
. 1:50 PBMG603DHLK50 PBM603DHLR60
Harmonic gear model
1:100 PBMG603DHMK50 PBM603DHMR60
. PBM603DCK50 PBM603DCR60
Electromagnetic brake model
PBM604DCK50 PBM604DCR60
Power cable PBC10PO0O[JOA
Connector set for power cable PBC10P0000A
Power cable (between drivers) PBC10P0002B
Motor extension cable PBC8MOO[I0A
Connector set for motor cable PBC8MO0000A
Encoder extension cable PBC7EO00[J0A
Options Connector set for encoder PBC7E0000A
cable
I/0 signal cable PBC9S0010C
Connector set for /O signal PBC9S0000C

cable

PC communication cable

AL-00896515-0[_|

PC interface software

SANMOTION MOTOR SETUP SOFTWARE

Regenerative unit

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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How to Read Model Numbers

Note that not all possible parameter combinations are valid.
See the Compatible Driver / Motor / Option Combinations for valid model numbers.

Set model number

PB| A1 |R| 60 [3]- C

® A power cable (1 m) and an I/O signal cable (1 m) are included with set models.
* Blank if no options

36 B

Holding brake B: Equipped *

Gear ratio *
Gear specifications * C: Low-backlash gear

H: Harmonic gear

Motor length
Motor size
Interface specifications R: RS-485 + Parallel I/O P: Pulse train M: Multi

Power supply specifications A1: Single-phase 100 to 115 VAC
A2: Single-/3-phase 200/230 VAC
D: DC

Series name

Driver model number

12

PB4 A (002 R 00
Specification identification
Encoder type
Driver type Encoder type Encoder resolution

2 |DCinput Type M

Optical incremental

2000 P/R

AC input Type R,
Type P

Optical incremental

16000 P/R

DC input Type P
(multi-axis)

Optical incremental

16000 P/R (Motor size
2000 P/R (Motor size

: 42 mm sq. or more)
:28 mm sq.)

DC input Type E
(multi-axis)

Optical incremental

16000 P/R (Motor size
2000 P/R (Motor size

: 42 mm sq. or more)
:28 mm sq.)

Battery-less optical
absolute

Single-turn resolution 17 bit
Multi-turn resolution 16 bit

Interface type

E | EtherCAT

R | RS-485 + Parallel 110

P | Pulse train

M | Multi (RS-485 + Parallel 1/0, Pulse train)

Motor excitation current 002: 2 A 003:3A
Power supply specifications A: AC D: DC

Series name
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Motor model number

PBM

60 3] F [x] |k

30

Cable model number

PBC

6 |P| 0010 @

UL, CE and UKCA compliant
Specification identification 20, 30, 50, 60: Standard
Encoder type

Battery-less optical absolute

16000 P/R | with Z-phase output

2000 P/R with Z-phase output

Optical incremental 800 P/R without Z-phase output

O‘ZD‘ITI\K s

800 P/R with Z-phase output

Option code X: Standard model (without options)
C: With 24VDC brake
GA to GL: Low-backlash gear model
HJ to HM: Harmonic gear model

Power supply specifications F: AC, DC (Type M) D: DC (multi-axis)
Motor length

Motor size

Series name

Specification identification

0000: Connector set
0003: Cable length: 30 cm
0010: Cable length: T m
0030: Cable length: 3 m

Cable type P: Power supply M: Motor E: Encoder
S: /0 signal C: Communications

Management number
Series name

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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AC Input Set Models TypeR

AC Input Set Models
Type R RS-485+Parallel 1/0 type

M Set configuration items

Motor 8 @ c“‘@us

Motor size: 42 mm sq., 60 mm sg., 86 mm sq.
- UK % ®
Driver cA & ¢ us

Model number: PB4A002R300

Input power supply: Single-phase 100 to 115 VAC
Model number: PB4A002R301

Input power supply: Single-/3-phase 200 to 230 VAC

Cable

For power supply (1 m) Model number: PBC8P0O010A
I/0 signal cable (1 m,unshielded) Model number: PBC5S0010A

Set Model Configurations P p. 15 Driver Dimensions pp. 16
Driver Specifications P p. 16  Specifications / Characteristics Diagram P pp. 26 to 30
Motor Dimensions P pp. 31 to 32 Motor Specifications P p. 33

System Configuration Diagram

Single-phase 100 VAC
or single-/3-phase 200 VAC

@) Circuit breaker

Protects the power

line. PC interface software A * The converter is required
Cuts off circuit for USB/RS-485 conversion.
in the event

G Communications

—
SW MODE vgm:  converter unit

of overcurrent.

Electromagnetic contactor sanvopenki 3

To another driver

Switches driver 6
power on/off.

Use together with

a surge protector. Communication cable

@ Noise filter

CNS RS-485 (Half-duplex)

1/0 signal cable

o

@En
=i

otor extension cable

Filters out
incoming noise
from power line.

(=]

oder extension cable —

eI
=

®© o

@]
P4
w
<

Power cable

&

To be provided by the customer. [ 8 JeY10]

14
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Set Model Configurations
g H
- — =
Motor e_xternal Max. stalltorque Set configuration items Page E
§ g;;:]ezsé?zlsx (allowable torque* Allsgjab\e Gear Backlash Driver power supply Set model . Power cable, @
& Motgrlength for models with (min) ratio (deg) specifications |r\1/luor:10breTOdel Elrjmei)rer:qodel /0 signal Scecicatrs ?uturl ‘yj
(mm) gear) lN-m) cable Imensions E.
42x42x55.9  0.35 = = = Single-phase 100to 115 VAC PBA1R423 PBMA423FXK30-M  PB4A002R300 p.26 p.31 o
42x42x55.9  0.35 = = = Single-/3-phase 200t0 230 VAC PBA2R423 PBMA423FXK30-M  PB4A002R301 p.26 p.31 =
P 60x60x688 1.3 = = = Single-phase 100to 115 VAC PBA1R603 PBMGO03FXK30-M _ PB4AD2R300 p o oo P26 p. 31
3 60x60x68.8 1.3 = = = Single-/3-phase 200t 230 VAC PBA2R603 PBMB03FXK30-M  PB4A002R301 pRespooioA p.26 p.31
® 60x60x100.8 1.9 = = = Single-phase 100to 115 VAC PBA1R604 PBM604FXK30-M  PB4A002R300 p.26 p.31
g‘ 60x60x100.8 1.9 - - - Single-/3-phase 200 to 230 VAC PBA2R604 PBMG604FXK30-M  PB4A002R301 1/0 signal cable p.26 p.31
S 86x86x79.5 3.1 = = = Single-phase 100 to 115 VAC PBA1RS861 PBMB861FXK30-M  PB4A002R300 (F]Bfgégg;:l(i)i\'ded>= p.26 p.31
® 86x86x79.5 3.1 = = = Single-/3-phase 2000 230 VAC  PBA2R861 PBM861FXK30-M  PB4A002R301 p.26 p.31
86x86x110 6.1 = = = Single-phase 100to 115 VAC PBA1R862 PBMB862FXK30-M  PB4A002R300 p.26 p.31
86x86x110 6.1 = = = Single-/3-phase 200t 230 VAC PBA2R862 PBMB862FXK30-M  PB4A002R301 p.26 p.31
42x42x86.1  0.343 500 1:3.6 0.6 Single-phase 100to 115 VAC PBA1R423-C3.6 PBMA423FGAK30-M PB4A002R300 p.27 p.31
42x42x86.1  0.343 500 1:3.6 0.6  Single-/3-phase 200to 230 VAC PBA2R423-C3.6 PBMA423FGAK30-M PB4A002R301 p.27 p.31
42x42x86.1  0.686 250 1:7.2 0.4  Single-phase 100to 115 VAC PBA1R423-C7.2 PBMA423FGBK30-M PB4A002R300 p.27 p.31
42x42x86.1  0.686 250 1:7.2 0.4  Single-/3-phase 200t0 230 VAC PBA2R423-C7.2 PBMA423FGBK30-M PBA4A002R301 p.27 p.31
42x42x86.1  0.98 180  1:10 0.35 Single-phase 100to 115 VAC PBA1R423-C10 PBMA423FGEK30-M PB4A002R300 p.27 p.31 —
— 42x42x86.1  0.98 180  1:10 0.35 Single-/3-phase 200t0 230 VAC PBA2R423-C10 PBMA423FGEK30-M PB4A002R301 p.27 p.31
S 42x42x86.1  1.47 90 1:20 0.25 Single-phase 100to 115 VAC PBA1R423-C20 PBM423FGGK30-M PB4A002R300 p.27 p.31
T 42x42x86.1  1.47 90 1:20 025 _ Single-/3-phase 20010 230 VAC PBA2R423-C20 PBM423FGGK30-M_PBAAD2RION oo ooy o .27 p. 31
2 42x42x86.1 1.47 60 1:30 0.25  Single-phase 100to 115 VAC PBA1R423-C30 PBM423FGJK30-M PB4A002R300 pRCapo0ioA p.27 p.31
& 42x42x86.1  1.47 60 1:30 0.25 Single-/3-phase 2000 230 VAC PBA2R423-C30 PBM423FGJK30-M PB4A002R301 p.27 p.31
@ 60x60x114.3 1.25 500 1:3.6 0.55 Single-phase 100to 115 VAC PBA1R603-C3.6 PBM603FGAK30-M PB4A002R300 |/Osignalcable  p.28  p. 31
S 60x60x114.3 1.25 500 1:3.6 0.55 Single-/3-phase 20010 230 VAC PBA2R603-C3.6 PBMG603FGAK30-M PB4A002R301 1M unshielded): ™ o8 5 31
3 60x60x114.3 2.5 250 1:7.2 0.25  Single-phase 100to 115VAC PBA1R603-C7.2 PBMG03FGBK30-M PB4AC02R300 BCoS00A g™ 31
§ 60x60x114.3 2.5 250 1:7.2 0.25 Single-/3-phase 200to 230 VAC PBA2R603-C7.2 PBMG603FGBK30-M PB4A002R301 p.28 p.31
= 60x60x114.3 3 180 1:10 0.25 Single-phase 100to 115 VAC PBA1R603-C10 PBM603FGEK30-M PB4A002R300 p.28 p.31
60x60x114.3 3 180  1:10 0.25 Single-/3-phase 200t0 230 VAC PBA2R603-C10 PBM603FGEK30-M PB4A002R301 p.28 p.31
60x60x114.3 3.5 90 1:20 0.17 Single-phase 100to 115 VAC PBA1R603-C20 PBM603FGGK30-M PB4A002R300 p.28 p.31
60x60x114.3 3.5 90 1:20 0.17  Single-/3-phase 200t0 230 VAC PBA2R603-C20 PBM603FGGK30-M PB4A002R301 p.28 p.31
60x60x114.3 4 60 1:30 0.17 Single-phase 100to 115 VAC PBA1R603-C30 PBM603FGJK30-M PB4A002R300 p.28 p.31
60x60x114.3 4 60 1:30 0.17  Single-/3-phase 20010 230 VAC PBA2R603-C30 PBM603FGJK30-M PB4A002R301 p.28 p.31
42x42x95.1 2.2 (4.5) 116  1:30 - Single-phase 100to 115 VAC PBA1R423-H30 PBM423FHJK30-M PB4A002R300 p.29 p.32
T 42x42x95.1 2.2 (4.5) 116 1:30 - Single-/3-phase 200t0 230 VAC PBA2R423-H30 PBM423FHJK30-M PBA4A002R301 p.29 p.32
5 42x42x95.1 3.5 (8.3) 70 1:50 - Single-phase 100to 115 VAC_ PBA1RA23-HS0 PBMA423FHLK30-M _PBAAOOZR300 po o oo P29 p.32
O 42x42x95.1 3.5(8.3) 70 1:50 - Single-/3-phase 200to 230 VAC  PBA2R423-H50 PBM423FHLK30-M PB4A002R301 pRespogioA p.29 p.32
5 42x42x95.1 5 (11) 35 1:100 — Single-phase 100 to 115 VAC PBA1R423-H100 PBMA423FHMK30-M PB4A002R300 p.29 p.32
@ 42x42x95.1 5 (11) 35 1:100 — Single-/3-phase 2000 230 VAC PBA2R423-H100 PBM423FHMK30-M PB4A002R301 |Osignalcable  p.29  p. 32
3 60x60x135.8 55 (14) 70 1:50 - Single-phase 100to 115 VAC PBA1R603-H50 PBM603FHLK30-M PB4A002R300 nggg;:gi\'ded% p.29 p.32
3 60x60x135.8 5.5 (14) 70 1:50 - Single-/3-phase 200t0 230 VAC PBA2R603-H50 PBMG603FHLK30-M PB4A002R301 p.29 p.32
@ 60x60x135.8 8 (20) 35 1:100 — Single-phase 100to 115 VAC PBA1R603-H100 PBMB03FHMK30-M PB4A002R300 p.29 p.32
60x60x135.8 8 (20) 35 1:100 — Single-/3-phase 2000 230 VAC  PBA2R603-H100 PBMB03FHMK30-M PB4A002R301 p.29 p.32
T 42x42x88.3 0.35 = = = Single-phase 100to 115 VAC PBA1R423-B  PBMA423FCK30-M  PB4A002R300 p.30 p.32
S 42x42x88.3  0.35 — =~ Sigle/phaseZ00Z0VAC PBAZR4Z-B  PBMAZ3FCKA0-M  PBAADOZR3DT TONTCAne(TM: Ty 30 T a7
S 60x60x108.1 1.3 = = = Single-phase 100to 115 VAC PBA1R603-B  PBMG603FCK30-M  PB4A002R300 p.30 p.32
S 60x60x108.1 1.3 - —  —  Single/3phase20010230VAC PBA2R603-B  PBMB603FCK30-M  PBA4AQ02R301 /Osignalcable ;730 735
S 60x60x140.1 1.9 = = = Single-phase 100to 115 VAC PBA1R604-B  PBMG04FCK30-M  PB4A002R300 (FJB”C“éggg:‘(')‘i\'ded" p.30 p.32
g 60x60x140.1 1.9 = = = Single-/3-phase 20010 230 VAC PBA2R604-B  PBMB04FCK30-M  PB4AD02R301 p.30 p.32
* Numbers in parenthesis following allowable torques indicate allowable instantaneous torques.
Options and Peripherals
p Standard model Connector set Extendable
roduct names Remarks Page
number (length) model number max. length
© Power cable PBC8PO0010A (1 m) PBC8P0O000A 3m - p. 87
An extension cable is required when the
@ Motor extension cable PBC7MO0030A (3 m) PBC7MO000A 20 m distance between the motor and driver p. 87

exceeds 50 cm.

An extension cable is required when the
© Encoder extension cable PBC7E0030A (3 m) PBC7E0000A 20 m distance between the motor and driver p. 87
exceeds 50 cm.

Select the cable depending on peripheral

O 1/0 signal cable (unshielded) PBC5S0010A (1 m) PBC5S0000A 2m noise p. 87

O 1/0 signal cable (shielded) PBC5S0010C (1 m)  PBC5S0000A 2 m Eg:gg‘ e E2IED CRpEne g e [P AR IEE) o o

oc icati bl Used when multiple axes are connected
b°mm””'ga.'°” cable PBC6C0003A (30 cm) PBC6CO000A 100 m in a daisy chain configuration p. 88
(between drivers) for communication.

O Communications converter unit PBFM-U6 - = ,:::élzf a converter (USB/RS-485) and p. 86

@ PC interface software SPBALL-01 _ _ Software for checking operation and p. 86

parameter setting

15
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AC Input Set Models TypeR

Driver Dimensions

Unit: mm

AR
’4'5 @ &
- L
| S
A — g
o B g
Driver Specifications
M General specifications
Model number PB4A002R300 PB4A002R301

Interface

RS-485+Parallel 1/0

Input power supply

Single-phase 100 to 115 VAC (-15%, +10%) 50/60 Hz Single-phase 200 to 230 VAC (-15%, +10%) 50/60 Hz 3-phase 200 to 230 VAC (-15%, +10%) 50/60 Hz

Control method

PWM control: Sinusoidal drive method

Power supply current 6A 45A 25A
Protection class Class |
g Operation environment Installation category (overvoltage category): |, Pollution degree: 2
= Operating ambient 0 t0 +55°C
K temperature
2 Storage temperature  -20 to +65°C
E’ gf;rlztl'tr;g ambient 90% RH max. (non-condensing)
Sk Bl nnE Storage humidity 90% RH max. (non-condensing)
= Operation altitude 1000 m or less above sea level
Vibrati . Tested under the following conditions: Acceleration: 5 m/s?, Frequency range: 10 to 55 Hz, Axes of
ibration resistance . S
vibration: X,Y, Z (2 hours each)
Impact resistance 20 m/s?
Dielectric strength 1500 VAC for one minute (between power input terminal and frame)
Insulation resistance 10 MQ or more at 500 VDC (between power input terminal and frame)
Mass 0.65 kg

Rotational speed

0 to 4500 min~ (0 to 4000 min"' for 86 mm sg. motors)

Command resolution (P/R)

500, 1000, 2000, 4000, 5000, 10000, 16000, 32000 Can be set in fine steps in the range of 100 to 32000 with an electronic gear*.

Holding brake control function

Built in

Protection functions

Power voltage error, regenerative voltage error, driver overheat, motor overheat, overload stop, over-
speed, servo error, homing mode error, deviation counter overflow, wrap around, push operation

& error, encoder disconnection, initialization error, overcurrent, nonvolatile memory error, CPU error
2 Display / Indication 7-segment LED display (2)
& DT Resolution, applicable motor, forward direction definition, gain, Jog speed, Jog operation, node
= 9 P address, baud rate, holding brake control, teaching
Operating functions Auto homing mode operation / Push (current control) operation / Relative motion command /
P 9 Absolute motion command Module function, Jog operation
C . . Communications = RS-485 Start / stop synchronization, half-duplex communication Baud rate: 9600, 38400, 115200,
ommunication
spedfications Wlth controller 307200 bps - .
PC interface RS-485 Start / stop synchronization, half-duplex communication Baud rate: 115200 bps
ALMCLR
Input Function General-purpose inputx8 (select from Point, STOP, EXE, SELECT, HOME sensor, Limit, Deviation clear,
5 signal Pause, Jog, and Inter lock)
o Electrical specifications General-purpose input: Bidirectional input photocoupler 5 to 24VDC
g ALMCLR
2  Qutput Function General-purpose outputx? (select from Point No, Ack, Busy, HOME END, Push END, ZONE, Input
signal monitor, In-Position, and Bit Out)

Electrical specifications

General-purpose output: Open collector 30VDC, 15 mA or less

* A function that finely adjusts the unit step angle per pulse parameters. Setup software is required.

[l Safety standards
Directives Standards

CE marking in Europe Low-voltage directives EN 61800-5-1
EMC directives EN 61800-3, EN 61000-6-2
Directives Standards

UKCA marking in Great Britain  Electrical Equipment (Safety) Regulations 2016 EN 61800-5-1

In compliance from July 2022 production onwards.

Electromagnetic Compatibility Regulations 2016 EN 61800-3, EN 61000-6-2

ROHS Directives Standards

RoHS Directive 2011/65/EU EN 63000:2018

Classification Standards File no.
uL Uit UL 508C E179775

UL for Canada (cUL)
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External Wiring Diagram

M Single-phase 100 to 115VAC Driver model number: PB4A002R300

_ User device Driver

3
®
g

=

@

-}

=

(=]

=
-
Q
7]
-
=
=3
=
o
<

PB4A002R300
| CcN4 oN2 |
1
A |
Input power supply J72 A P NG H
1g 100toM5VAC( 1 4] B P H Encoder
NG 6 s N H
N.C— ! Z 2 N N
N.C z u
‘ v |2 ~H H
8
. CN58 6 o B
ow | e el
host T3] N - A rwwi | npeamtt
comroner_<ﬁ_| NE——rT Srne II:},\]‘ ne iz
NC— N.C
5 CN3
GND _CNS |
‘ N YGND gk |
comy NG — 6 | 945v 7 2 13
K ‘ 7 AE H—
€37 ‘ E - Lo
PCIF _<ﬂ_| NG — 91 nc |j]_ BRK+ [ -
NG —L s 10 N BRK- |©. __3
Holding brake Motor

i ) CcN1
| .
: 2 -
ALMCLR ‘ *) : \. =
IN1 (STOP . . . . =
(STOP) ‘ Shielded twisted-pair cable 8
-]
IN2 (EXE) 4 _D-@: 3
‘ =
IN3 (Point0) —— 5 _D-@: E
oo+ fs| [RE 2
IN4 Point1) — =
=
IN5 (Point2) 1 7 ﬂ-@: =3
‘ i )
! 8 .
e oins) —] M Single-/3-phase 200 to 230 VAC
I -
o o —y 9 ﬂ-@: Driver model number: PB4A002R301
IN8 (Points) i 10 ﬂ-@: User device Driver 3
n T PB4A002R301 E
ALM [ T 12 |>}§ I CN4 CN2 - E
T 13 U gl o
OUT1 (In-position) [ i 14 |)|>§ JR72 % PRINHEN §
15 Input power supply 1S 4 B 3 i Encoder b
out2 1Acki[ ' 16 I >}§ “19/30 20010 230 VAC ji + [N O ®
| 7 N.C ! z B = <
OUT3(PENDO)[ ‘ 1: |>}§ NG — 3 7 3 INHEE §
Il —{
OUTA(PENDH[ I 20 |>}§ f,‘é FEINHEE o
1 21 coutt o CN5,6 Ne L2 2
0OUTS (PEND2 ! R N ~ ' ] o
( )[ 2 I)}% I } NI I OH [0 ™ >
1 23 Host Lo - /G L1 7 £
OUTG(PENDsi[ ! ;g @: comro||er_<ﬂ_| NC ; ~ j N.C ||:«b\]_ Ne iz - 2
0OUT7 (PEND4) [ i 26 |>}§ N 5 ne N3 2
R PE(M4) GND —— Jonp e — =
A H o
] 4 oL NE o[ A — 2
. B
i B —

o
SENAN.

@ @
EE)
~=

7

PCIF _<ﬁ_| NG 21 ne
N.C —_ s L N.C

: NEE)
‘ Holding brake ~ Motor ';E
| CN1 b
com ‘ SREE 2
ALMCLR —} 2 D—@: . £
| V ONE g
(=]
INT (STOP) — 3 {—@: . . . =
‘ Shielded twisted-pair cable ~
IN2 (EXE) 4 ﬂ—@: g
|
IN (Point0) —— 5 {-@: a
‘ s
IN4 (Poi 8 5
oint1) t =
| iz g
INS (Point2) —— 7 a
I
ING (Point3) i 2 ﬂ—@:
I
IN7 (Pointd) i 9 §:
"
=
IN8 (Point5) —— 10 .2
\ n =
ALM[ 1 7 |>f§ 5
13
out (In-position)[ i 14 @:
15
ouT2 (Ack)[ ‘ 16 @:
17
0UT31PENDO)[ ! 18 |>|»§
19
OUT4(PEND1)[ i 20 Pre—
21
0UT51PEND2)[ i 22 @:
23
OUTG(PEND3)[ ! 24 |>f§
| 25
oumPENm)[ ] % @:
@ ( ) indicates factory settings. AN PE(Ma)

B

*When using with single-phase power supply, wire to pins 2 and 4.
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AC Input Set Models TypeR

Wiring

M Connector Models and Compatible Cables

Connector Manufacturer model R
Application Description Compatible cables extension Manufacturer
no. number
length

Pl 8830E-026-170LD-F
I/0 signals CN1 (driver side) AWG28 (7/0.127) 2m KEL CORPORATION

Receptacle 8822E-026-171D

Tab header

(driver side) et

Receptacle B B

housing M0 AWG22 to 28

Receptacle 1827569-2 (AWG28 to 30)  Shielded twisted pair Tyco Electronics
Encoder CN2 e EE 1827570-2 (AWG22 to 28) The? contact r_nodel number 20 m Japan G.K.

- varies with diameter over

Tab housing 1-1903130-6 outer shield.

(for relay)

Tab contact 1903111-2 (AWG28 to 30)

(for relay) 1903112-2 (AWG22 to 28)

Tab header

(driver side) ISP

Receptacle

housing 1-1827864-3 AWG18 to 22

Receptacle 1827570-2 (AWG22 to 28) Discrete line Tyco Electronics
Motor CN3 O 1827572-2 (AWG18 to 22) The contact model number 20 m Japan G.K.

- varies with diameter over

Tab housing 1-1903130-3 outer shield.

(for relay)

Tab contact 1903112-2 (AWG22 to 28)

(for relay) 1903114-2 (AWG18 to 22)

Tab header

(driver side) ez

Receptacle AWG18 Tyco Electronics

: 1-1318119-3

Power supply CN4 housing Discrete line ) Japan G.K.

Receptacle 1318107-1 (single)

contact 1318105-1 (linked)

Post with base  g445 pApsS-1GW
o _ CN5 (driver side) AWG28 to 24 o 1S.T

ommunications  cng Housing PADP-10V-1-S Shielded twisted pair m >
Contact SPH-002T-P0.5L

® Refer to the manufacturer’s catalog for detailed connector specifications.
® If the maximum extended length is exceeded, take necessary countermeasures to prevent malfunctions due to line noise.
@ The relay connector is used to connect to the motor or encoder side connector when creating an extension cable.
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Driver Components and functions

sanmoTion _SW
Model No PB

SW1: Mode button

SW2: Data button
SW3: Write button

ODigitaI operator
MODE: Mode display LED
DATA: Data display LED

-3
i
2

=

@
®
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=
=
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-
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(=)
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|

DC Input Set Models typem

@ Digital operator M Functions

Used to set parameters and perform Jog operations. MODE Functions Data range T TSN
(DATA display)
0 Driver status display  (See table 1.) Disabled Disabled

Confirms at the

E
o
M Display 1 Point teaching 0 to F (Point no.) Selects point no. R s E
: S
* MODE (MOde dlsplay LED) 2 Motor selection 0to 6 (See table 2.)  Switches set values Writes set values °
Displays the current mode number. ) Resolution selection  0to 7 (See table 3.)  Switches set values Writes set values =
4 Forward direction =@ s o) Switches set values Writes set values :
setting 1=CCW is forward ®
e DATA (Data display LED) 5 Speed loop gain setting 0to F Switches set values Writes set values ;
: : . 6 Holding brake operation 0 = Release; 1 =Hold Switches set values Writes set values [=]
DI_SplayS monitor ?nd parameter setting v'alues. ) . 7 Node address setting 0to F Switches set values Writes set values ‘g_
Blinks when the displayed parameter setting value is different 8 Jog operation speed  1to F (100 min"/LSB) Switches set values Writes set values £
from the current setting value. 9 I GG _ Forwa(d direction Reversle direction 8
operation operation
0= 9600 bps,
M Button A Baud rate 1SS, Switches set values Writes set values @
2 =115200 bps, 2
e SW1 (Mode button) 3=307200 bps z
Mode numbers switch sequentially each time the button is - Changed values for modes 2 to 4 are enabled upon restart. =
pressed. - Changed values for modes 1, 5 to 8, and A are enabled immediately. g
2
However, the mode number 9 is only displayed when the servo Table 1 Driver status and corresponding DATA parameters £
is ON. when MODE parameter is 0. S
3lstplayed Driver status ([j)lstplayed Driver status Z
e SW2 (Data button) ata ata s @
. . ) 0 Servo OFF 9 Homing mode error =
The function varies with mode number. Figure-8 . =
Servo ON A Deviation counter overflow
pattern =
. Overcurrent o-
e SW3 (Write button) Low voltage error b (motor winding detection) E
The function varies with mode number. 2 Overvoltage error c Wrap around a
3 Regenerative voltage error d Push operation error
4 Driver overheat error E [Eeo 57 GlEsermeEion
error
) Motor overheat error F Initialization error
Overcurrent "
0 Overload stop error ) (bus current detection) g
7 Overspeed L Nonvolatile memory error g_
8 Servo error o
Table 2 Motor selection
Set value Motor model number Set value Motor model number
0 PBM423 4 PBM604
1 PBM503 B PBM861
2 PBM565 6 PBM862
3 PBM603
Table 3 Resolution selection (P/R)
Set value  Resolution Setvalue  Resolution
0 500 4 5000
1 1000 5 10000
2 2000 6 16000
3 4000 7 32000 19

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



AC Input Set Models TypeP

AC Input Set Models

Type P Pulse Train Input type

M Set configuration items

Motor N @ c“‘@us

Motor size: 42 mm sq., 60 mm sg., 86 mm sq.

Driver ch @ c“@us

Model number: PB4A002P300

Input power supply: Single-phase 100 to 115 VAC
Model number: PB4A002P301

Input power supply: Single-/3-phase 200 to 230 VAC

Cable

For power supply (1 m) Model number: PBC8P0O010A
I/0 signal cable (1 m, shielded) Model number: PBC5S0010C

Set Model ConfigurationsPp. 21  Driver Dimensions P p. 22
Driver Specifications P p. 22 Specifications / Characteristics Diagram P pp. 26 to 30
Motor Dimensions P pp. 31 to 32 Motor Specifications P p. 33

System Configuration Diagram

Single-phase 100 VAC
or single-/3-phase 200 VAC

@) Circuit breaker

Protects the power

i PC interface software

line. ) i A * The converter is required

Cuts off circuit for USB/RS-485 conversion.

in the event Communications converter unit

of overcurrent.

Electromagnetic contactor sanvooenki §
CN6

To the external limit sensor TR

Host devices
PLC pulse board

Switches driver 6
power on/off. = i
Use together with = RS-485 (Half-duplex)

a surge protector. Limit input cable s % =
|

CN1
I I = 1/0 signal cable
(10) Noise filter A = { (4]
Filters out
i i i CN2 .
incoming noise Encoder extension cable =
from power line.
13 [:% )

E= -0

Motor extension cable

Power cable

To be provided by the customer. [ 8 JeY10]

20
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Set Model Configurations

Motor external

Max. stall torque

Set configuration items

Page

§ tFilimensit_)ns (allowable torque* Allowable Gear Backlash Driver power supply s del - Power cable,

& Mi?gflzzgt?l for models with (min) ratio (deg) specifications SLOCS Motobr model Drlvei)r fece] I/0 signal Specifications ?utur )
(il gear) (N'm) number number T imensions
42x42x55.9 0.35 - - - Single-phase 100to 115 VAC PBA1P423 PBM423FXK30-M  PB4A002P300 p. 26 p. 31
42x42x55.9 0.35 - = - Single-/3-phase 200 to 230 VAC PBA2P423 PBM423FXK30-M  PB4A002P301 p. 26 p. 31

% 60x60x68.8 1.3 - - - Single-phase 100to 115 VAC PBA1P603 PBM603FXK30-M  PB4A002P300 Power cable (1 m: p. 26 p. 31

3 60x60x68.8 1.3 = = |- Single-/3-phase 2000 230 VAC _ PBA2P603 PBMG03FXK30-M  PB4A002P301 pRCapq0ioA p.26 p.31

2 60x60x100.8 1.9 - - - Single-phase 100to 115 VAC PBA1P604 PBMB604FXK30-M  PB4A002P300 p. 26 p. 31

g‘ 60x60x100.8 1.9 - - - Single-/3-phase 200 to 230 VAC PBA2P604 PBMG604FXK30-M  PB4A002P301 /0 Signal Cable p.26  p. 31

S 86x86x79.5 3.1 = = = Single-phase 100 to 115 VAC PBA1P861 PBM861FXK30-M  PB4A002P300 (erfgéggLﬁ'ggdt p.26 p.31

® 86x86x79.5 3.1 = = - Single-/3-phase 200 to 230 VAC PBA2P861 PBM861FXK30-M  PB4A002P301 p. 26 p. 31
86x86x110 6.1 - - - Single-phase 100to 115 VAC PBA1P862 PBMB862FXK30-M  PB4A002P300 p. 26 p. 31
86x86x110 6.1 - - - Single-/3-phase 200 to 230 VAC PBA2P862 PBMB862FXK30-M  PB4A002P301 p. 26 p. 31
42x42x86.1  0.343 500 1:3.6 0.6 Single-phase 100to 115 VAC PBA1P423-C3.6 PBM423FGAK30-M PB4A002P300 p. 27 p. 31
42x42x86.1 0.343 500 1:3.6 0.6 Single-/3-phase 200 to 230 VAC PBA2P423-C3.6 PBM423FGAK30-M PB4A002P301 p. 27 p. 31
42x42x86.1 0.686 250 1:7.2 0.4 Single-phase 100to 115 VAC PBA1P423-C7.2 PBMA423FGBK30-M PB4A002P300 p. 27 p. 31
42x42x86.1 0.686 250 1:7.2 0.4 Single-/3-phase 200to 230 VAC PBA2P423-C7.2 PBM423FGBK30-M PB4A002P301 p. 27 p. 31
42x42x86.1  0.98 180 1:10 0.35 Single-phase 100to 115 VAC PBA1P423-C10 PBM423FGEK30-M PB4A002P300 p. 27 p. 31

— 42x42x86.1 0.98 180 1:10 0.35  Single-/3-phase 200to 230 VAC PBA2P423-C10 PBM423FGEK30-M PB4A002P301 p. 27 p. 31

S 42x42x86.1  1.47 90 1:20 0.25 Single-phase 100to 115 VAC PBA1P423-C20 PBMA423FGGK30-M PB4A002P300 p.27 p.31

g' 42x42x86.1 1.47 90 1:20 0.25  Single-/3-phase 200to 230 VAC PBA2P423-C20 PBM423FGGK30-M PB4A002P301 Rl il p. 27 p. 31

R 42x42x86.1  1.47 60  1:30 0.25  Single-phase 100to 115 VAC PBA1P423-C30 PBM423FGJK30-M PB4A002P300 pgespooioA p.27 p.31

&  42x42x86.1 1.47 60 1:30 0.25  Single-/3-phase 200to 230 VAC PBA2P423-C30 PBM423FGJK30-M PB4A002P301 p. 27 p. 31

g 60x60x114.3 1.25 500 1:3.6 0.55 Single-phase 100to 115 VAC PBA1P603-C3.6 PBM603FGAK30-M PB4A002P300 I/O Signal Cable p. 28 p. 31

S 60x60x114.3 1.25 500  1:3.6 0.55 _Single-/3-phase 20010 230 VAC PBA2P603-C3.6 PBM603FGAK30-M PB4A002P301 (1M, shielded): "985 31

3 60x60x114.3 2.5 250 1:7.2 0.25  Single-phase 100to 115VAC PBA1P603-C7.2 PBMB03FGBK30-M PB4A002P300 FECoS0010C  — "og™ 1 31

§ 60x60x114.3 2.5 250 1:7.2 0.25  Single-/3-phase 200to 230 VAC PBA2P603-C7.2 PBMG603FGBK30-M PB4A002P301 p. 28 p. 31

~ 60x60x114.3 3 180 1:10 0.25  Single-phase 100to 115 VAC PBA1P603-C10 PBMG603FGEK30-M PB4A002P300 p. 28 p. 31
60x60x114.3 3 180 1:10 0.25  Single-/3-phase 200to 230 VAC PBA2P603-C10 PBMG603FGEK30-M PB4A002P301 p. 28 p. 31
60x60x114.3 3.5 90 1:20 0.17  Single-phase 100to 115 VAC PBA1P603-C20 PBM603FGGK30-M PB4A002P300 p. 28 p. 31
60x60x114.3 3.5 90 1:20 0.17  Single-/3-phase 200to 230 VAC PBA2P603-C20 PBM603FGGK30-M PB4A002P301 p. 28 p. 31
60x60x114.3 4 60 1:30 0.17  Single-phase 100to 115 VAC PBA1P603-C30 PBM603FGJK30-M PB4A002P300 p. 28 p. 31
60x60x114.3 4 60 1:30 0.17  Single-/3-phase 200to 230 VAC PBA2P603-C30 PBM603FGJK30-M PB4A002P301 p. 28 p. 31
42x42x95.1 2.2 (4.5) 116 1:30 - Single-phase 100to 115 VAC PBA1P423-H30 PBM423FHJK30-M PB4A002P300 p- 29 p. 32

QJ,Z 42x42x95.1 2.2 (4.5) 116 1:30 - Single-/3-phase 200 to 230 VAC PBA2P423-H30 PBMA423FHJK30-M PB4A002P301 p- 29 p. 32

§ 42x42x95.1 3.5 (8.3) 70 1:50 - Single-phase 100to 115 VAC PBA1P423-H50 PBM423FHLK30-M PB4A002P300 Rzl il p. 29 p. 32

S 42x42x95.1 3.5 (8.3) 70 1:50 - Single-/3-phase 200to 230 VAC  PBA2P423-H50 PBM423FHLK30-M PB4A002P301 pggpootoA p. 29 p. 32

g 42x42x95.1  5(11) 85} 1:100 — Single-phase 100to 115 VAC PBA1P423-H100 PBM423FHMK30-M PB4A002P300 p. 29 p. 32

@ 42x42x95.1 5 (11) 35 1:100 — Single-/3-phase 20010 20 VAC  PBA2P423-H100 PBM423FHMK30-M PB4A002P301 IO Signal Cable  p.29  p. 32

3 60x60x135.8 55 (14) 70 1:50 - Single-phase 100 to 115 VAC PBA1P603-H50 PBM603FHLK30-M PB4A002P300 nggégggﬁ'ggdt p.29 p.32

2 60x60x135.8 5.5 (14) 70 1:50 - Single-/3-phase 200 to 230 VAC PBA2P603-H50 PBM603FHLK30-M PB4A002P301 p- 29 p. 32

® 60x60x135.8 8 (20) 35 1:100 - Single-phase 100to 115 VAC PBA1P603-H100 PBM603FHMK30-M PB4A002P300 p- 29 p. 32
60x60x135.8 8 (20) 35 1:100 — Single-/3-phase 200 to 230 VAC PBA2P603-H100 PBMG603FHMK30-M PB4A002P301 p. 29 p. 32

& 42x42x88.3 0.35 - - - Single-phase 100to 115 VAC PBA1P423-B PBM423FCK30-M  PB4A002P300 p. 30 p. 32

S 42x42x883  0.35 —  —  — Sigle/phaseZ00Z30VAC PBAZPAZ-B  PBMAZBFCKAO-M  PBAADNZP3OT TORTEENe(TM: T, 30T, 5

‘g 60x60x108.1 1.3 - - - Single-phase 100to 115 VAC PBA1P603-B PBM603FCK30-M  PB4A002P300 p. 30 p. 32

S 60x60x108.1 1.3 - —  —  Single/3phase20010230VAC PBA2P603-B PBMB603FCK30-M  PB4AQ02P301 /O Signal Cable ™ 35 "33

S 60x60x140.1 1.9 = = = Single-phase 100to 115 VAC PBA1P604-B  PBMG04FCK30-M  PB4A002P300 nggggﬁ'ggd)' p.30 p.32

£ 60x60x140.1 1.9 - - - Single-/3-phase 200 to 230 VAC PBA2P604-B PBM604FCK30-M  PB4A002P301 p- 30 p. 32

* Numbers in parenthesis following allowable torques indicate allowable instantaneous torques.
Options and Peripherals
p Standard model Connector set  Extendable
roduct names Remarks Page
number (length) model number max. length
© Power cable PBC8P0010A (1 m) PBC8PO000OA 3 m - p. 87
An extension cable is required when the

@ Motor extension cable PBC7MO0030A (3 m) PBC7MO000A 20 m distance between the motor and driver p. 87
exceeds 50 cm.
An extension cable is required when the

© Encoder extension cable PBC7E0030A (3 m) PBC7E0000A 20 m distance between the motor and driver p. 87

exceeds 50 cm.

@ 1/0 signal cable (shielded) PBC5S0010C (1 m) PBC5S0000A 2m - p. 88

O Limit input cable PBC7S0010A (1 m) PBC7S0000A 2m External limit sensor input p. 88

©® Communications converter unit PBFM-U6 = - :::;sz o mmstitet (U SR G p. 86

@ PC interface software SPBALL-01 _ B Software for checking operation and p. 86

parameter setting

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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AC Input Set Models TypeP

Driver Dimensions

Driver Specificatid

Unit: mm
120 ;
|as L a5
T 7
& B b o 9
g8 88 A ]
. 1
re AnANANNAN
o
A
F-
E | S 11

M General specifications

suoneolyoads oiseg

Model number

PB4A002P300 PB4A002P301

Interface

Pulse train input

Input power supply

Single-phase 100 to 115 VAC (-15%, +10%) 50/60 Hz  Single-phase 200 to 230 VAC (-15%, +10%) 50/60 Hz  3-phase 200 to 230 VAC (-15%, +10%) 50/60 Hz

Control method

PWM control: Sinusoidal drive method

Power supply current 6A 45A 25A
Protection class Class |
Operation environment Installation category (overvoltage category): Il, Pollution degree: 2
Operating ambient temperature 0 to +55°C
Storage temperature -20 to +65°C

Operating ambient humidity

90% RH max. (non-condensing)

Storage humidity

90% RH max. (non-condensing)

Operation altitude

1000 m or less above sea level

JUSWIUOIIAUT

Vibration resistance

Tested under the following conditions: Acceleration: 5 m/s?, Frequency range: 10 to 55 Hz,
Axes of vibration: X,Y, Z (2 hours each)

Impact resistance

20 m/s?

Dielectric strength

1500 VAC for one minute (between power input terminal and frame)

Insulation resistance

10 MQ or more at 500 VDC (between power input terminal and frame)

Mass

0.65 kg

Rotational speed

0 to 4500 min~' (0 to 4000 min"' for 86 mm sqg. motors)

Command resolution (P/R)

500, 1000, 2000, 4000, 5000, 10000, 16000, 32000
Can be set in fine steps in the range of 100 to 32000 with an electronic gear*.

Holding brake control function

Built in

General-purpose outputx2 (select from HOME END, Push END, ZONE, and input monitor)

il Power voltage error, regenerative voltage error, driver overheat, motor overheat, overload stop,
2 Protection functions positional deviation error, servo error, homing mode error, command pulse error, overcurrent, wrap
g- around, push operation error, encoder disconnection, initialization error, nonvolatile memory error
# Display / Indication 7-segment LED display (2)
Digital operator Resolutlop, pulse input ty_pe, applicable motor, forward direction definition, gain, FF gain,
S-shape filter, Jog operation
Operating functions Auto homing mode operation / Push (current control) operation / S-shape operation function
PC interface RS-485 Start / stop synchronization, half-duplex communication Baud rate: 115200 bps
32 Function Pulse input, STOP, ALMCLR
= General-purpose inputx2 (select from Deviation clear, HOME, Push, Brake control, and Counter reset)
w
s @ . N Pulse input: Line receiver 1 or 2 input type
o . . ; .
. = G Ao General-purpose input: Bidirectional input photocoupler 5 to 24VDC
Sllre - e
S £ Function Encoder signal (A/B/Z) ALM, In-Position
= =
é.

Electrical specifications

Pulse signal output: Line driver 4000 P/R
General-purpose output: Open collector

* Z-phase / phase origin signal is only output at 200 mm™ or less.
30VDC, 15 mA or less

* A function that finely adjusts the unit step angle per pulse parameters. Setup software is required.

M Safety standards
Directives Standards

CE marking in Europe Low-voltage directives EN 61800-5-1
EMC directives EN 61800-3, EN 61000-6-2
Directives Standards

UKCA marking in Great Britain  Electrical Equipment (Safety) Regulations 2016 EN 61800-5-1

In compliance from July 2022 production onwards.

Electromagnetic Compatibility Regulations 2016

EN 61800-3, EN 61000-6-2

RoHS Directives Standards

RoHS Directive 2011/65/EU EN 63000:2018

Classification Standards File no.
= UL UL 508C E179775

UL

for Canada (cUL)

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



External Wiring Diagram

M Single-phase 100 to 115 VAC Driver model number: PB4A002P300

_ User device Driver
, PB4A002P300

1
I CcN CN2 .
1 —
Input power supply J72 % 2 I I —
19 100(0115VAC[ 1 g 13 ~H Encoder
N — T R H
N.e—| 1 z 15 ~H
N.C 3 7 |8 I
NE:’: o (b H o
9G - =
CcN
; - L CNS N Lo ] B
_[2 I ERINIE T :j>_ oH {0 5 TH ©
PCIF | 3 FG 1 [
_<ﬂ_| NC—T—IR— T NC ||:g]_ NC H2 - =
N.C— N.C =
GND I 5 CN3 =
‘ N ¥GND Pk | n
N.C— 6 [§+5V AR 3 5
| e’ B 13 l’“] o
‘ CN6 B 14 5
5 )
BRK+ H
N.C ! BRK- 6 13 <
N.C |

Holding_brake Motor

Pos. Limit [

o

NN
ZzZ
oo

3

Neg. Limit [

|
I
T
| 277N
*) v )l s
‘ CN1 :N:‘ ‘ :
= 5
| 1 . . .
Pos.PuIse/PuIse[ I 7 J}_ Shielded twisted-pair cable %
I 3 S
Neg. Pulse/Direction [ | 4 J}— S
com 1 14 =
| 5 (7]
STOP =
oo
ALMCLR ‘ 6 =
o
=}

M Single-/3-phase 200 to 230 VAC

IN1 (Deviation clear 1)

Driver model number: PB4A002P301

1
! 13
T
T
.
[
I

IN1 (Deviation clear 1)

IN2 (HOME) 5 @
GND . .
9 2 User device Driver @
— = 2
A 10 D oy PB4A002P301 £
n ! N4 — =
e 5
ENC [ 12 A H gu =
15 R 2 IR ERINHEE o
In-position [ : 16 D Input powersupply | _ 1S 4| g |3 || Encoder 2
‘ 7 *19/30 20010 230VAC| [T 6 5 [N O =
SoN [ ; 18 @: N.C 1 z |5 L] g
\ 19 N.C — A CHINH g <
OUT1 (HOME END) [ ! z I>f§ NC . ot ; NH M =
1 96 -
OUT2 (Push END) [ ‘ 2 |>}§ ; ~ | CN5 Ne L2 ] a
23 N N on Lo =
‘ | N2 I TH ]
ENA [ ‘ 2 gj— PC”j,} ‘ 2 - ol H 2
I 25 N.C N.C N.C 2 a
ENB [ | 26 Sj‘ NC } NE_e] ¢ -
| PE(M4) . 5 N3 2
-z GND
] i ‘ N YGND Nk | £
6 [ 9+5V 2 13 _3 o
N.C A 2
! ~ B 18 fW]
‘ CN6 B |4
5
1 BRK+ =
NE— ] BRK. |6 13 P
N.C =
\ 3 Holding brake ~ Motor 2
Pos. Limit [ ! 4 §
! 5 o
Neg. Limit [ ! R P =
%) L »
1 1 1
| B g
| 1 . . .
Pos. Pulse/Pulse [ I 2 Shielded twisted-pair cable E
I 3 »
Neg. Pulse/Direction [ T 4 @
=
com ! 14 =
STOP —— 5 =
\ 2
6 =
ALMCLR —— o
\ a
T
I
T
T
I
I
T

) AR R

IN2 (HOME) 8
GND 13
9
ALM [ 10 2
1 e
ENC [ 12 s
15 5]
In-position [ L 16
[ 17
SON [ ' 18
! 19
OUT1 (HOME END) [ } 20
21
0OUT2 (Push END) [ i 2
[ 23
ENA [ i 2 g;]—
| 2
ENB [ I %6 g;]—
Y PE(M4)
N T

@ Functions for IN1, IN2, OUT1, and OUT2 are assigned with PC interface.
*When using with single-phase power supply, wire to pins 2 and 4.

23
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AC Input Set Models TypeP

Wiring

M Connector Models and Compatible Cables

Connector Manufacturer model SER I
Application Description Compatible cables extension Manufacturer
no. number
length

Pl 8830E-026-170LD-F
I/0 signals CN1 (driver side) AWG28 (7/0.127) 2m KEL CORPORATION

Receptacle 8822E-026-171D

Tab header

(driver side) IR

Receptacle B B

housing Pz AWG22 to 28

Receptacle 1827569-2 (AWG28 to 30) §h'e'ded B palT Tyco Electronics
Encoder CN2 e EE 1827570-2 (AWG22 to 28) The? cont_act r_nodel number 20 m Japan G.K.

- varies with diameter over

Tab housing 1-1903130-6 outer shield.

(for relay)

Tab contact 1903111-2 (AWG28 to 30)

(for relay) 1903112-2 (AWG22 to 28)

Tab header

(driver side) ISP

Receptacle

housing hleatiene AWG18 to 22

Receptacle 1827570-2 (AWG22 to 28)  Discrete line Tyco Electronics
Motor CN3 O 1827572-2 (AWG18 to 22) The contact model number 20 m Japan G.K.

- varies with diameter over

Tab housing ;19931303 outer shield.

(for relay)

Tab contact 1903112-2 (AWG22 to 28)

(for relay) 1903114-2 (AWG18 to 22)

Tab header

(driver side) ez

Receptacle AWG18 Tyco Electronics

: 1-1318119-3

Power supply CN4 housing Discrete line 2m Japan G.K.

Receptacle 1318107-1 (single)

contact 1318105-1 (linked)

Post with base 145 pADSS-1GW
o _ e (driver side) AWG28 to 24 9 15T

DT T Housing PADP-10V-1-S Shielded twisted pair m -k

Contact SPH-002T-P0.5L

Pin header DF11-10DP-2DS (52)
Limit signal input CN6 Socket DF11-10DS-2C AWG22 2m Hirose Electric

Contact DF11-22SCA (loose)

@ Refer to the manufacturer's catalog for detailed connector specifications.
@ If the maximum extended length is exceeded, take necessary countermeasures to prevent malfunctions due to line noise.
@ The relay connector is used to connect to the motor or encoder side connector when creating an extension cable.
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Driver Components and Functions

SANMOTION
Model B

SW1: Mode button
SW2: Data button
SWa3: Write button

@ Digital operator
Used to set parameters and perform Jog operations.

M Display
° MODE (Mode display LED)
Displays the current mode number.

e DATA (Data display LED)
Displays monitor and parameter setting values.
Blinks when the displayed parameter setting value is different
from the current setting value.

M Button

e SW1 (Mode button)
Mode numbers switch sequentially each time the button is
pressed.
However, the mode number 9 is only displayed when the servo
is ON.

e SW2 (Data button)
The function varies with mode number.

e SW3 (Write button)
The function varies with mode number.

M Functions

@ Digital operator
MODE: Mode display LED
DATA: Data display LED

. Data range . .
MODE Functions (DATA display) SW2 Functions SW3 Functions
0 Driver status display  (See table 1.) Disabled Disabled
1 Puls'e ML e 0=2 !nput type, Switches set values Writes set values
setting 1=1input type
2 Motor selection 0to 6 (See table 2.)  Switches set values Writes set values
3 Resolution selection  0to 7 (See table 3.)  Switches set values Writes set values
Forward direction 0 =CW is forward, . .
4 setting 1= CCW is forward Switches set values Writes set values
5 sPe,ed ocolzly OtoF Switches set values Writes set values
setting
6 z:tet?n;orward gain 0to F (10 h/LSB) Switches set values Writes set values
7 S-shape filter setting 0to F Switches set values Writes set values
8 Jog operation speed  1to F (100 min/LSB) Switches set values Writes set values
. Forward direction  Reverse direction
9 Jog operation -

operation

operation

 Changed values for modes 1 to 4 are enabled upon restart.
 Changed values for modes 5 to 8 are enabled immediately.
- The mode number switches to 9 only when the servo is ON.

Table 1 Driver status and corresponding DATA parameters
when MODE parameter is 0.
Dl e Driver status DIl EReE| Driver status
data data
0 Servo OFF g Homing mode error
I Servo ON A Command pulse error
pattern
1 Low voltage error b OEEE
9 (motor winding detection)
2 Overvoltage error © Wrap around
3 Regenerative voltage error d Push operation error
4 Driver overheat error E EcoceiUiconTeEtol
error
5 Motor overheat error IF Initialization error
Overcurrent
g Overload stop error H (bus current detection)
7 Positional deviation error L Nonvolatile memory error
8 Servo error
Table 2 Motor selection
Setvalue  Motor model number Setvalue  Motor model number
0 PBM423 4 PBM604
1 PBM503 5 PBM861
2 PBM565 6 PBM862
& PBM603
Table 3 Resolution selection (P/R)
Setvalue  Resolution Setvalue  Resolution
0 500 4 5000
1 1000 5) 10000
2 2000 6 16000
& 4000 7 32000

- Electronic gear ratios are set automatically.
Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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DC Input Set Models typem

DC Input Drivers / Motors Type P Multi-axis

DC Input Drivers / Motors Type E Multi-axis

Options
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AC Input Set Models Type R/ Type P

l Standard model

Sie Motor size 42 mm sq. 60 mm sq. 86 mm sq.

Motor length 55.9 mm 68.8 mm 100.8 mm 79.5 mm 110 mm
Motor model number PBM423FXK30-M PBM603FXK30-M PBM604FXK30-M PBIMI861FXK30-M PBM862FXK30-M
Type R set model number PBA1R423 PBA1R603 PBA1R604 PBA1R861 PBA1R862
Compatible driver model number PB4A002R300 PB4A002R300 PB4A002R300 PB4A002R300 PB4A002R300
Type R set model number PBA2R423 PBA2R603 PBA2R604 PBA2R861 PBA2R862
Compatible driver model number PB4A002R301 PB4A002R301 PB4A002R301 PB4A002R301 PB4A002R301
Type P set model number PBA1P423 PBA1P603 PBA1P604 PBA1P861 PBA1P862
Compatible driver model number PB4A002P300 PB4A002P300 PB4A002P300 PB4A002P300 PB4A002P300
Type P set model number PBA2P423 PBA2P603 PBA2P604 PBA2P861 PBA2P862
Compatible driver model number PB4A002P301 PB4A002P301 PB4A002P301 PB4A002P301 PB4A002P301
Max. stall torque N-m 0.35 1.3 1.9 3.1 6.1
Rotor inertia x10kg-m? 0.056 0.4 0.84 1.48 8
Allowable thrust load N 9.8 14.7 14.7 60 60
Allowable radial load * N 47 190 190 200 200
Motor mass kg 0.35 0.85 1.42 1.9 3.1
Characteristics diagram @ ® ® @ ®

® Maintain motor surface temperature at 85°C or lower while in use.

*The load point is at the end of the output shaft.

M Characteristics diagram

Torque 100 VAC/200 VAC

(D Motor model number PBM423FXK30-M

o

Torque (N*m)

05
04
E N
Zz 03
o
3 T ———
g 02
© L~ | o= =E——ta
01 = =
It e et

Power supply current (A)

Speed (min™")

(@ Motor model number PBM861FXK30-M

0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500

Power supply current Single-phase 100 VAC

20

0.8

0.4

0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500

(@ Motor model number PBM603FXK30-M

10
<
8 &
\ 8
6 3
~— >
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-

D e s e o T :
o

Speed (min™)

(® Motor model number PBM862FXK30-M

Single-phase 200 VAC

30 ~ 12 7 14
™ < 6 <
25 N 0= =
c c
E 20 g £ = 0 g
z 3 Z. g B
15 - 6 = Ky >
2 \ g 23 6 o
g yd N 3 g — E
R ey P e e e 4 3 e, /] , 2
s R 5 i == 5
05 /// ..... S~y 2 2 1 A = 2 H
4% S I N B g 7 R g

: 0

0
0 500 1000 1500 2000 2500 3000 3500 4000 4500

0
0 500 1000 1500 2000 2500 3000 3500 4000 4500

Speed (min™)

System Configuration Diagram P pp. 14, 20 Set Model Configurations P pp. 15, 21

Speed (min™)

(® Motor model number PBM604FXK30-M

Torque (N-m)

3.0 12
25 \\ 10 ‘f’
=
20 N 8 g
15 \ 6 ;
! g
1.0 A \ = 4 %
e ~ T~ o
s \ o
05 ,,/,' ,,,, - ~t2 2
2lf &

0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Speed (min™")

Driver Dimensions P pp. 16, 22 Motor Dimensions P pp. 31 to 32

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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l Low-backlash gear model

Sie Motor size 42 mm sq.

Motor + gear length 86.1 mm
Motor model number PBM423FGAK30-M | PBM423FGBK30-M | PBM423FGEK30-M | PBM423FGGK30-M | PBM423FGJK30-V1
Type R set model number PBA1R423-C3.6 PBA1R423-C7.2 PBA1R423-C10 PBA1R423-C20 PBA1R423-C30
Compatible driver model number PB4A002R300 PB4A002R300 PB4A002R300 PB4A002R300 PB4A002R300
Type R set model number PBA2R423-C3.6 PBA2R423-C7.2 PBA2R423-C10 PBA2R423-C20 PBA2R423-C30
Compatible driver model number PB4A002R301 PB4A002R301 PB4A002R301 PB4A002R301 PB4A002R301
Type P set model number PBA1P423-C3.6 PBA1P423-C7.2 PBA1P423-C10 PBA1P423-C20 PBA1P423-C30
Compatible driver model number PB4A002P300 PB4A002P300 PB4A002P300 PB4A002P300 PB4A002P300
Type P set model number PBA2P423-C3.6 PBA2P423-C7.2 PBA2P423-C10 PBA2P423-C20 PBA2P423-C30
Compatible driver model number PB4A002P301 PB4A002P301 PB4A002P301 PB4A002P301 PB4A002P301
Allowable torque N-m 0.343 0.686 0.98 1.47 1.47
Rotor inertia x10%kg-m? 0.056 0.056 0.056 0.056 0.056
Gear ratio = 1:3.6 1:7.2 1:10 1:20 1:30
Backlash deg. or less 0.6 0.4 0.35 0.25 0.25
Allowable speed min-! 500 250 180 90 60
Rotation direction comra‘aa‘ﬁzv;rfmon Forward Forward Forward Reverse Reverse
Allowable thrust load N 15 15 15 15 15
Allowable radial load * N 20 20 20 20 20
Motor mass kg 0.48 0.48 0.48 0.48 0.48
Characteristics diagram @ ® ® @ ®

® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.

M Characteristics diagram

Allowable torque 100VAC/200 VAC

(@ Motor model number PBM423FGAK30-M

Power supply current Single-phase 100 VAC

(® Motor model number PBM423FGBK30-M

Single-phase 200 VAC =======

(® Motor model number PBM423FGEK30-M

AC Input Set Models typer
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DC Input Set Models typem

DC Input Drivers / Motors Type P Multi-axis
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System Configuration Diagram P pp. 14, 20 Set Model Configurations P pp. 15, 21  Driver Dimensions P pp. 16, 22 Motor Dimensions P pp. 31 to 32
When using a motor with low-backlash gear, exceeding the allowable torque might damage the gear. Carefully select products so that the configured system can operate within the specified limit value.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well. 27
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AC Input Set Models Type R/ Type P

I Low-backlash gear model

Sie Motor size 60 mm sq.

Motor + gear length 114.3 mm
Motor model number PBM603FGAK30-M | PBM603FGBK30-M | PBM603FGEK30-M | PBM603FGGK30-M | PBM603FGJK30-V1
Type R set model number PBA1R603-C3.6 PBA1R603-C7.2 PBA1R603-C10 PBA1R603-C20 PBA1R603-C30
Compatible driver model number PB4A002R300 PB4A002R300 PB4A002R300 PB4A002R300 PB4A002R300
Type R set model number PBA2R603-C3.6 PBA2R603-C7.2 PBA2R603-C10 PBA2R603-C20 PBA2R603-C30
Compatible driver model number PB4A002R301 PB4A002R301 PB4A002R301 PB4A002R301 PB4A002R301
Type P set model number PBA1P603-C3.6 PBA1P603-C7.2 PBA1P603-C10 PBA1P603-C20 PBA1P603-C30
Compatible driver model number PB4A002P300 PB4A002P300 PB4A002P300 PB4A002P300 PB4A002P300
Type P set model number PBA2P603-C3.6 PBA2P603-C7.2 PBA2P603-C10 PBA2P603-C20 PBA2P603-C30
Compatible driver model number PB4A002P301 PB4A002P301 PB4A002P301 PB4A002P301 PB4A002P301
Allowable torque N-m 1.25 2.5 3 85 4
Rotor inertia x10kg-m? 0.4 0.4 0.4 0.4 0.4
Gear ratio = 1:3.6 1:7.2 1:10 1:20 1:30
Backlash deg. or less 0.55 0.25 0.25 0.17 0.17
Allowable speed min-! 500 250 180 90 60
Rotation direction Comﬁﬁg";rfmon Forward Forward Reverse Reverse Reverse
Allowable thrust load N 30 30 30 30 30
Allowable radial load * N 100 100 100 100 100
Motor mass kg 1.22 1.22 1.22 1.22 1.22
Characteristics diagram @ ® ® @ ®

® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.

M Characteristics diagram

Allowable torque 100VAC/200 VAC

(D Motor model number PBMG603FGAK30-M

Power supply current Single-phase 100 VAC

(® Motor model number PBMG603FGBK30-M

Single-phase 200 VAC =======

5

(® Motor model number PBM603FGEK30-M
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Driver Dimensions P pp. 16, 22 Motor Dimensions P pp. 31 to 32

When using a motor with low-backlash gear, exceeding the allowable torque might damage the gear. Carefully select products so that the configured system can operate within the specified limit value.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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I Harmonic gear model

Sie Motor size 42 mm sq. 60 mm sq.

Motor + gear length 95.1 mm 135.8 mm
Motor model number PBM423FHJK30-M | PBM423FHLK30-M | PBM423FHMK30-M PBM603FHLK30-M | PBVI6O3FHMK30-M
Type R set model number PBA1R423-H30 PBA1R423-H50 PBA1R423-H100 PBA1R603-H50 PBA1R603-H100
Compatible driver model number PB4A002R300 PB4A002R300 PB4A002R300 PB4A002R300 PB4A002R300
Type R set model number PBA2R423-H30 PBA2R423-H50 PBA2R423-H100 PBA2R603-H50 PBA2R603-H100
Compatible driver model number PB4A002R301 PB4A002R301 PB4A002R301 PB4A002R301 PB4A002R301
Type P set model number PBA1P423-H30 PBA1P423-H50 PBA1P423-H100 PBA1P603-H50 PBA1P603-H100
Compatible driver model number PB4A002P300 PB4A002P300 PB4A002P300 PB4A002P300 PB4A002P300
Type P set model number PBA2P423-H30 PBA2P423-H50 PBA2P423-H100 PBA2P603-H50 PBA2P603-H100
Compatible driver model number PB4A002P301 PB4A002P301 PB4A002P301 PB4A002P301 PB4A002P301
Allowable torque N-m 2.2 3.5 5 BB 8
Allowable
instantaneous N-m 4.5 8.3 11 14 20
torque
Rotor inertia x10*kg-m? 0.068 0.068 0.068 0.435 0.435
Gear ratio — 1:30 1:50 1:100 1:50 1:100
Hysteresis loss Arc min or less 3.6 2.4 2.4 — —
Lost motion Arc min — — — (at g(?ég I:El-m) (at +0t_?1 N?m)
Allowable speed min-! 116 70 35 70 35
Rotation direction comSnez-l‘ﬁgV;r?ction Reverse Reverse Reverse Reverse Reverse
Allowable thrust load N 1150 1150 1150 400 400
Allowable radial load * N 275 275 275 360 360
Motor mass kg 0.54 0.54 0.54 1.45 1.45
Characteristics diagram Q) ® ® @ ®
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DC Input Set Models typem

® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.

M Characteristics diagram

Allowable torque Single-phase 100 VAC, Single/3-phase 200 VAC
Single-phase 200 VAC ======~

Allowable instantaneous torque Single-phase 100 VAC, Single/3-phase 200 VAC = === ===
3-phase 200 VAC e

Power supply current  Single-phase 100 VAC

(D Motor model number PBM423FHJK30-M (@ Motor model number PBM423FHLK30-M (® Motor model number PBM423FHMK30-M

DC Input Drivers / Motors Type P Multi-axis
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DC Input Drivers / Motors Type E Multi-axis
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System Configuration Diagram P pp. 14, 20 Set Model Configurations P pp. 15, 21  Driver Dimensions P pp. 16, 22 Motor Dimensions P pp. 31 to 32
When using a motor with harmonic gear, exceeding the allowable instantaneous torque might damage the gear. Carefully select products so that the configured system can operate within the specified limit value.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well. 29
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AC Input Set Models Type R/ Type P

l Electromagnetic brake model

Sie Motor size 42 mm sq. 60 mm sq.
Motor + brake length 88.3 mm 108.1 mm 140.1 mm

Motor model number PBM423FCK30-M PBM603FCK30-M PBM604FCK30-M
Type R set model number PBA1R423-B PBA1R603-B PBA1R604-B
Compatible driver model number PB4A002R300 PB4A002R300 PB4A002R300
Type R set model number PBA2R423-B PBA2R603-B PBA2R604-B
Compatible driver model number PB4A002R301 PB4A002R301 PB4A002R301
Type P set model number PBA1P423-B PBA1P603-B PBA1P604-B
Compatible driver model number PB4A002P300 PB4A002P300 PB4A002P300
Type P set model number PBA2P423-B PBA2P603-B PBA2P604-B
Compatible driver model number PB4A002P301 PB4A002P301 PB4A002P301
Max. stall torque N-m 0.35 1.3 1.9
Rotor inertia x10°kg-m? 0.071 0.559 1.0
Allowable thrust load N 9.8 14.7 14.7
Allowable radial load * N 47 190 190
Motor mass kg 0.5 1.19 1.76

Brake typs _ No excitation No excitation No excitation
m actuating type actuating type actuating type
S Power supply voltage 24 VDCx5% 24 VDCx5% 24 VDCx5%
§ Excitation current A 0.1 0.25 0.25
% Power consumption W 2.4 (at 75°C) 6 (at 75°C) 6 (at 75°C)
i Static friction torque N:m or over 0.3 0.8 0.8
?% Brake operating time ms or less 20 20 20

Brake release time ~ ms or less 30 30 30
Characteristics diagram @ ® ®

® Maintain motor surface temperature at 85°C or lower while in use.
*The load point is at the end of the output shaft.

M Characteristics diagram

Torque 100 VAC/200 VAC

(D Motor model number PBM423FCK30-M

Power supply current Single-phase 100 VAC
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System Configuration Diagram P pp. 14, 20 Set Model Configurations P pp. 15, 21
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The electromagnetic brake only works when the motor is stopped, and cannot be used for braking.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.

(® Motor model number PBM604FCK30-M

Torque (N-m)
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25

Speed (min™")
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Driver Dimensions P pp. 16, 22 Motor Dimensions P pp. 31 to 32
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Motor Dimensions

Unit: mm

[l Standard model

42 mm sq.

Encoder connector

Encoder cable

500+20

1.5 max.

Ground terminal M2.5

41.7+0.5

41.7+0.5

86 mm sq.

500+20

Ground terminal M4

41.7+0.5 || 1.5 max.

41.7+0.5

Ground terminal M2.5
1.720.25 ©
Y

+1 o2
15 0 <

822 -0.05

BE =
i

55.9+1 20.6+0.5,

$10-0.015

$36-0.039

L+1 20.6+0.5

Motor connector

Motor cable
6:05  1.6+0.25
L

500:20

‘ +1
N 25"0
0

—

#140018

873.025+0.025

L1 30+1

5.5+0.2

500+20

Motor connector
Motor lead wire
UL 3266 AWG24

ﬁ UL vinyl tube

1)

CS\
Wi

®
{

&

|.3120.25
42+0.25

500+20

4-M3x0.5
Tapping depth:

B¢

4 min.

Motor connector

: Motor lead wire
UL 3266 AWG22
UL vinyl tube

-

4
[©]

9+0.2

&

U

50+0.13
60+0.5

H/?f?\{\
=7

TR

®

hiiv

+0.5

50013 | 48450

60+0.5

®
x@ﬂ}

o
7
G
LI N o
\@\:
69.6+0.25
85.5+0.5

4-¢5.6+0.2

8 min.

Motor model number

Motor length (L)

PBM603FXK30-M

68.8

PBM604FXK30-M

Motor model number

100.8

Motor length (L)

PBM861FXK30-M

79.5

Tapping depth:

PBM862FXK30-M

110

M Low-backlash gear model

42 mm sq.

20

H

500:

Hexagon socket head bolt
4-M4
Ground terminal M2.5

Ground terminal M2.5

? 3+0.5

012

Be |

> |

1 [ +

10
12 0

@6 -0
318 -0.25

8+0.5

500+20

Motor connector
Motor lead wire
UL 3266 AWG24

ﬁ UL vinyl tube

=

=

=

—

[
86.1+1.5 20:05

3+0.5

S
ok
0
©8-0.015
©$24-0.025

Hb

I

114.3+£1.5 32+0.5

5.6+0.5

\@

$ L

IAS

+0.5

2

500+20

4-M3x0.5

I}
31:0.2

+0.05
42-0.012 8 min.

Motor connector

} Motor lead wire
UL 3266 AWG22
ﬁ UL vinfl tube

+0.5

49.5+0.2
60-2

\ 7

7+0.15

o

A

|
49.5:0.2 | | \4M4x0.7
0.!
602"

8 min.

Tapping depth:

Tapping depth:
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DC Input Drivers / Motors Type E Multi-axis

Options



32

AC Input Set Models TypeR/ Type P

Motor Dimensions

Unit: mm
M Harmonic gear model
42 mm sq.
+0
18-0.18, 3 g 025
“ 2)‘ m=n) Motor connector
. ol
S 5 Motor lead wire
Key specifications og’ N UL 3266 AWG24
o . ol UL vinyl tube
E Ground terminal M2.5 § 3 6-M3x0.5
3 7+0.2  2:0.2 °F o0 3 Tapping depth:
N Q‘QS 5 min.
@J L [ 18 8 % & )
& Sleg ’ 9
2 & 28 u s
n : 3 & !
- [
> 07 Nd-p4.5
95.1+1.56 251 @’S 180 -
& / 42+0.5
60 mm sq.
0 0
20-0.21 4-0.03
1.6
é(}@ Motor connector
Encoder connector g 3 -
Key specifications g i Motor lead wire
<~ IS UL 3266 AWG22
5 ., 4 UL vinyl tub
B % 10 2.5 o, g vinyl tube
: : i o %
Hexagon socket head bolt ] (20) .
4-M4 S — oo
Ground terminal M2.5 vﬂ I §' _
< ‘ ‘ s =]
d 3l e
135.8+1.5 2810.51 s N4-25.5
o3 60:0.7
o~
S
M Electromagnetic brake model
42 mm sq.
Motor connector
Motor lead wire
UL 3266 AWG24
I Brake lead wire Ground terminal M2.5 o UL vinyl tube
3 UL 3266 AWG26 3
3 17:0.25 2 3 ;11
15+1 oo
o — = (=
3 S Q8
| ,- N 18
] \Y Y Ha
il < = o <
1 [ & L
5.5+0.2 4-M3x0.5
88.3:1.5 206:05 3150.25 | | Tapping dopth:
42:0.25 | 4 min.
60 mm sq.
Encoder connector Motor conne(ftor
Brake lead wire T Motor lead wire
UL 3266 AWG22
o
S UL 3266 AWG22 o § UL vinyl tube
& 7£0.25  1.5+0.25 _2 S ﬁ
o 1 S ')
© 150 % 1
= s & 4
: 3 | 7 Pranigs
> g | o
Ground terminal M2.5 d o9 3%
e = i & v M U & 3 Motor model number Motor length (L)
< ‘ 8 © Q! ol
h@ ®/0 | 9s02 (& & PBM603FCK30-M 108.1
=15 20.6+0.5 cats 404590
50+0.13 I—
60205 PBM604FCK30-M 140.1

Connector specifications
Encoder connector

Housing: 1827864-6

Terminal: 1827569-2

Manufacturer: Tyco Electronics Japan G.K.

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com

Motor connector
Housing: 1827864-3
Terminal: 1827570-2
Manufacturer: Tyco Electronics Japan G.K.



Motor Specifications

M General specifications
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Motor model number PBM423F[ K PBM60[ IF[IK PBMS86[ JF[ K
Type S1 (continuous operation)
Operating ambient temperature -10 to +40°C (0 to +40°C for harmonic gear model)
Storage ambient temperature -20 to +60°C
Operating ambient humidity 95% RH max.: Under 40°C
95% RH max.: Under 40°C, o
Storage ambient humidity 57% RH max.: Under 50°C, .§
35% RH max.: Under 60°C (non-condensing) %
Operation altitude 1000 m or less above sea level E
. . . Tested with frequency 10 to 500 Hz, total amplitude 1.52 mm (10 to 70 Hz), -
Vibration resistance . A ; - ‘ S @
acceleration 150 m/s? (70 to 500 Hz), sweep time 15 min/cycle, 12 sweeps in each X,Y and Z direction. @
| . Tested with 500 m/s? of acceleration for 11 ms with half-sine wave applying three times for X,Y and Z E-
mpact resistance : . =
axes each, 18 times in total. 5
=
Thermal class B (+130°C) (UL:A) F (+155°C)
Dielectric strength 1500 VAC for one minute (between motor winding and frame)
Insulation resistance 100 MQ or more at 500 VDC (between motor winding and frame)
Protection grade 1P40
Thrust play * 0.075 mm max. (load: 5 N) 0.075 mm max. (load: 10 N)
Radial play ** 0.025 mm max. (load: 5 N)
Shaft runout 0.025 mm

Concentricity of mounting pilot

DC Input Set Models typem

relative to shaft EIHLI i
oo o™ ™ 01 mm 015 mm
Motor mounting orientation Can be mounted vertically or horizontally

Resolution 4000x4=16000 P/R

Number of channels 3 CH***

Output method Line driver (C-MOS)

Encoder
Max. response frequency 300 kHz

Power supply voltage 8to 10VDC

Current consumption 70 mA max.

@ The user should not test the insulation resistance or insulation withstand voltage because capacitors are inserted into the encoder output ground line and the frame line
to prevent noise.
® Take radiation and drive conditions into consideration to maintain motor surface temperature at 85°C or lower while in use.
* Thrust play: Displacement in shaft position in the axial direction when a load is applied to the motor shaft in the axial direction.
** Radial play: Displacement in shaft position in the radial direction when a load is applied in the vertical direction to the mounting surface of shaft at point 1/3 the shaft
length from the end of the motor shaft.
*** The Z channel outputs 51 pulses. It is designed for use with drivers listed in this catalog.

DC Input Drivers/Molors Type P Multi-axis

M Safety standards :
Directives Standards ué
CE marking in Europe Low Voltage Directive 2014/35/EU IEC 60034-1, IEC60034-5 g
RoHS Directive 2011/65/EU EN IEC 63000 : 2018 =
Electrical Equipment (Safety) Regulations 2016 IEC 60034-1, IEC60034-5 Z
4]
UKCA marking in Great Britain . . 2
In compliance from July 2022 production onwards. RoHS ReQUIatlonS 2012 EN IEC 63000 - 2018 e
2
Classification Standards File no. =
UL UL UL 1004-1, UL 1004-6 E179832 (PRHZ2)
cUL CSA C22.2 No. 100 E179832 (PRHZ8)
(%]
s
2
=3
o
33
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DC Input Set Models Type M

DC Input Set Models

Type M

M Set configuration items

Motor

Multi-input type (RS-485+Parallel I/0, Pulse Train Input selectable)

Motor size: 28 mm sq., 42 mm sg., 60 mm sq.

Driver / Cable

Driver / cable set model number: PB3D003M200-S[ |

Set Model Configuration
Driver
Power cable (1 m)

I/0 signal cable (1 m, shielded)

Model number: PB3D003M200-[1 C€ & & Ml
Model number: PBC6P0010A

Model number: PBC5S0010C

@ DIP switches are used to select between RS-485+Parallel /O and pulse train (Type M).

Set Model Configurations P p. 35 Driver Dimensions P p. 36
Driver Specifications P p. 36  Specifications / Characteristics Diagram P pp. 39 to 44
Motor Dimensions P pp. 46 to 48 Motor Specifications P p. 49

System Configuration Diagram

I I 24/48VDC

€) Circuit breaker

Protects the power
line.

Cuts off circuit

in the event

of overcurrent.

lectromagnetic contactor

m

Switches driver
power on/off.
Use together with
a surge protector.

10) Noise filter

Filters out
incoming noise
from power line.

Switching power supply

®

Converts power
supply from AC
to DC power.

1//l~

Power cable

(L]

[

To be provided by the customer. Qu®

34

CN4

PC interface software

SANYO DENKI

Communications 0
converter unit
VEET

* The converter is required
for USB/RS-485 conversion.

CN6

' Y

Host devices
PLC pulse board

7]

To another driver

&

CN5
= { 1/0 signal cable

(4]

Motor extension cable

A4

%RSASS (Half-duplex) Communication cable

(When using with
RS-485+Parallel 1/0)
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Set Model Configurations

Motor external Set configuration items Page
= dimensions i il G Allowable
Bl Flange size x (Allowable torque* M— Crnr Eilte Backlash S il Driver / cable set model
& 9 loneth for models with gear) PSS (deg.) Motor model number S Motor
- otor engt (N.m) (mm ) number A driver, power cable, and | / dimensions
(mm) O signal cable are included.
@ 28x28x58.5 0.055 - - - PBDM282 PBM282FXE20 PB3D003M200-S0 p- 39 p. 46
Q
2 28x28x77.8 0.155 - - - PBDM284 PBM284FXE20 PB3D003M200-S1 p. 39 p. 46
Y
3 42x42x57.6 0.39 - - - PBDM423 PBM423FXE20 PB3D003M200-S2 p- 39 p. 46
§ 60x60x70.3 1.3 - - - PBDM603 PBM603FXE20 PB3D003M200-S3 p. 39 p. 46
Qo
® 60x60%x102.3 1.9 - - - PBDM604 PBM604FXE20 PB3D003M200-S4 p- 39 p. 46
42x42x87.9 0.343 500 1:3.6 0.6 PBDM423-C3.6 PBM423FGAE20 PB3D003M200-S2 p. 40 p. 46
5 42x42x87.9 0.686 250 1:7.2 0.4 PBDM423-C7.2 PBM423FGBE20 PB3D003M200-S2 p. 40 p. 46
g_ 42x42x87.9 0.98 180 1:10 0.35 PBDM423-C10 PBM423FGEE20 PB3D003M200-S2 p. 40 p. 46
%; 42x42x87.9 1.47 90 1:20 0.25 PBDM423-C20 PBM423FGGE20 PB3D003M200-S2 p. 40 p. 46
3,_’ 42x42x87.9 1.47 60 1:30 0.25 PBDMA423-C30 PBM423FGJE20 PB3D003M200-S2 p. 40 p. 46
=a
@ 60x60%x115.8 1.25 500 1:3.6 0.55 PBDM603-C3.6 PBM603FGAE20 PB3D003M200-S3 p. 41 p. 46
§ 60x60%x115.8 2.5 250 1:7.2 0.25 PBDM603-C7.2 PBM603FGBE20 PB3D003M200-S3 p- 41 p. 46
8 60x60x115.8 3 180 1:10 0.25 PBDM603-C10 PBM603FGEE20 PB3D003M200-S3 p. 41 p. 46
2 60x60x115.8 3.5 90 1:20 0.17 PBDM603-C20 PBM603FGGE20 PB3D003M200-S3 p. 41 p. 46 z
60x60x115.8 4 60 1:30 0.17 PBDM603-C30 PBM603FGJE20 PB3D003M200-S3 p- 41 p. 46 ',,‘T
T 28x28x97 1.5(2.7) 70 1:50 - PBDM282-H50 PBM282FHLE20 PB3D003M200-S0 p. 42 p. 47 g
o
§ 28x28%x97 2 (3.6) 35 1:100 - PBDM282-H100 PBM282FHME20 PB3D003M200-S0 p. 42 p. 47 §
S. 42x42x97 2.2 (4.5) 116 1:30 = PBDM423-H30 PBM423FHJE20 PB3D003M200-S2 p. 42 p. 47 ]
= -
@ 42x42x97 3.5(8.3) 70 1:50 - PBDM423-H50 PBM423FHLE20 PB3D003M200-S2 p. 42 p. 47 E-
§ 42x42x97 5(11) 35 1:100 = PBDM423-H100 PBM423FHME20 PB3D003M200-S2 p. 42 p. 47 :g
= 60x60x137.3 5.5 (14) 70 1:50 - PBDM603-H50 PBM603FHLE20 PB3D003M200-S3 p. 43 p. 47
2 60x60x137.3 8(20) 35 1:100 - PBDM603-H100 PBM603FHME20 PB3D003M200-S3 p. 43 p. 47
- g 28x28x97.8 0.055 - - - PBDM282-B PBM282FCE20 PB3D003M200-S0 p. 44 p. 48
n; 3 28x28%117.1 0.115 - - - PBDM284-B PBM284FCE20 PB3D003M200-S1 p. 44 p. 48
o
; g 42x42x90 0.39 — = = PBDM423-B PBM423FCE20 PB3D003M200-S2 p. 44 p. 48
%% 60x60%x113.6 1.3 - - - PBDM603-B PBM603FCE20 PB3D003M200-S3 p. 44 p. 48
T 5 60x60x145.6 1.9 - - - PBDM604-B PBM604FCE20 PB3D003M200-S4 p. 44 p. 48
The following items are included in the driver / cable set models.
Driver Model number: PB3D003M200-[]
Power cable (1 m) Model number: PBC6PO010A
1/0 signal cable (1 m, shielded) Model number: PBC5S0010C
* Numbers in parenthesis following allowable torques indicate allowable instantaneous torques.
B —. Standard model Connector set  Extendable Remarks Page
number (length) model number max. length 9
@ Power cable PBC6P0010A (1 m) PBC6PO000A 3 m = p. 89
An extension cable is required when the
@ Motor extension cable PBC6MO0030A (3 m) PBC6MOO0OOA 20 m distance between the motor and driver p. 89
exceeds 50 cm.
An extension cable is required when the
© Encoder extension cable PBC6E0030A (3 m) PBCG6EO000A 20 m distance between the motor and driver p. 89
exceeds 50 cm.
@0 elle] celble (s e PBC5S0010A (1 m) PBC5S0000A om :g!lggt the cable depending on peripheral p. 89
O 1/0 signal cable (shielded) PBC5S0010C (1 m) PBC5S0000A 2 m Used for pulse input p. 90
Used when multiple axes are connected
© Communication cable PBC6C0003A (30 cm) PBC6CO000A 100 m I & Gl @l e il e e p. 90
(between drivers) communication. Not for use with pulse
train input.
. . A set of rter (USB/RS-485 d
©® Communications converter unit PBFM-U6 - - a csaeblz a converter ( ban p. 86
. Software for checking operation and
@ PC interface software SPBATW-01 parameter setting p- 86
35
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DC Input Set Models Type M

Driver Dimensions

M Driver types and main circuit power voltage variation

Unit: mm » ) . .,
In addition to the set model driver PB3D003M200, the “dual power supply type
driver PB3D003M201-has two separated power supplies in main and control circuits—
is also available for sale individually.
Note that 48 VDC main circuit supply are not available for some driver and motor
combinations as in the table below.
PB3D003M200 PB3D003M201
(Single power supply type) (Dual power supply type)
8|8 Sold either in a set model or individually Sold individually
28 mm sq. sized [Main circuit power supply] [Main circuit power supply]
motor (of all models) Only 24 VDC power supply can be used  Only 24 VDC power supply can be used
7”‘ I Electromagnetic (EM) [Main circuit power supply] [Main circuit power supply]
0 ¥ + te_ X
3| B brake model motor ~ Only 24VDC power supply can be used  Either 24 or 48 VDC power supply can be used

Driver Specifications

M General specifications

suoneoiyoads oiseg

Model number

PB3D003M200 (Single power supply type), PB3D003M201 (Dual power supply type)

Interface

RS-485+Parallel I/0 (DIP switch SW1=0N) Pulse train input (DIP switch SW1=0FF)

Main circuit
Input power power supply

Single power supply type: 24/48VDC +10%
(28 mm sg. motors and EM brake model motors can only be used with 24 VDC main circuit power supply. To power EM brake model
motors by 48 VDC, please purchase dual power type driver.)

supply Control circuit
power supply

Dual power supply type: (Main circuit power supply) 24/48 VDC  +10% (Only 24VDC available when used with 28 mm sq. motors)
(Control circuit power supply) 24VDC  +10%

Control method PWM control: Sinusoidal drive method
Power supply current Main circ_uit i_ngut current: 3A
Control circuit input current: 0.5 A (for EM brake model motors), 0.2 A (for the rest)
Protection class Class lll
Operation environment Pollution degree: 2
Operating ambient temperature 0 to +55°C
T' Storage temperature —20 to +70°C
§- Operating ambient humidity 90% RH max. (non-condensing)
S Storage humidity 90% RH max. (non-condensing)
(BD Operation altitude 1000 m or less above sea level
S Vibration resistance Tested under the following conditions: Acceleration: 5 m/s? Frequency range: 10 to 55 Hz, Axes of vibration: X, Y, Z (2 hours each)

Impact resistance

20 m/s?

Dielectric strength

1100 VAC for one minute (between power input terminal and frame)

Insulation resistance

5 MQ or more at 500 VDC (between power input terminal and frame)

Mass

0.35 kg

Rotational speed

0 to 4500 min”’

Command resolution (P/R)

500, 1000, 2000, 4000, 5000, 10000

Holding brake control function

Built in (however, can not be used for the single power supply type with 48 VDC input)

Protection functions

Power voltage error, regenerative voltage error, overspeed, encoder disconnection, CPU error, overload stop, excessive
positional deviation, homing mode error, nonvolatile memory error, initialization error (power line disconnection)

=
S Display / Indication 7-segment LED display (1)
2 Normal drive (relative motion, absolute motion), Homing mode
S operation, module operation, push operation, teaching function
®  Operating functions Point function: 128 Point Normal drive, Homing mode operation
Program function: 1 PRGx1024 Line 32 PRGx32 Line
128 PRGx8 Line
Rotary switch Node address setting (0 to F) Gain setting
DIP switch SWA1: Interface selection (ON=RS-485, OFF=Pulse) SW2:Terminating resistor setting (ON=with terminating resistor)
— (Normal Mode) ALMCLR . ..
3 . General-purpose inputx8 (select from Point, SELECT, Pulse input, STQP' ALMCLR, Limit . .
c Function EXE, ST, HOME, Limit, Pause, Inter Lock, Jog, and STOP) Gen_ergl—purpose inputx5 (select from Gain selectlor_l, o
e (Teaching Mode) STOP, JOG, Point, PWR Deviation clear, HOME, Brake release, and Current limitation)
3 . e . . Pulse input: Photocoupler 3 to 5VDC (input resistance 270 Q)
- 2 Electrical specifications Input signal: 5 to 24 VDC Input signal: 5 to 24VDC
S o (Normal Mode) ALM
&' = General-purpose outputx9 (select from END, Ack, Busy, STEND, : .. . .
S € Function END, HEND, SON monitor, ZONE, MSTOP, Input monitor, Encoder QLM' PG, Loy CIEEs CpETEIDE Seuip i,
© c o . ncoder output, SON monitor, STOP monitor
o output, In-Position, MODE monitor)
Q (Teaching Mode) PEND, HEND, Jog MON, Mode MON, SON MON
= Eesioie]) e iens Output signal: Open collector 5 to 24VDC, 30 mA or less Output signal: Open collector 5 to 24VDC, 30 mA or less
- P *The encoder Z-phase signal is only output at 200 min” or less. *The encoder Z-phase signal is only output at 200 min”' or less.
Communication specifications RS-485 Start / stop synchronization, half-duplex communication
Baud rate 9600, 38400, 115200, 128000 bps 9600 bps
M Safety standards
Directives Standards
CE marking in Europe Low-voltage directives EN 61010-1
EMC directives EN 55011, EN 61000-6-2, EN 61000-6-4
Directives Standards
UKCA marking in Great Britain  Electrical Equipment (Safety) Regulations 2016 EN 61800-5-1

In compliance from July 2022 production onwards.

Electromagnetic Compatibility Regulations 2016 EN 61800-3, EN 61000-6-2, EN 61000-6-4

RoHS Directives Standards

RoHS Directive 2011/65/EU EN 63000:2018

Classification Standards File no.
= UL UL 508C E179775

UL for Canada (cUL)
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External Wiring Diagram

Il RS-485+Parallel /0 DIP switch SW1=0N

User device Driver
i 4%”4- PB3D003M20[] I‘EZ-
e g N
o | =1 Pow é Encoder
Main circuit power supply [~ T 8 N
24/48VDC T 2 z
* Control circuit powersuPP|y24VDC-=_,—’—3 YGND E%V N
5G N
' CN5,
N [ N N oS
Host tII/PCIF_@ 2 Q |I_I%J_ ke 12
jost controller | NC
| 3 L
Ng I 4 I_\—| Terminating resistor Ed
GND N 5 3 DIP SW-2 .
| 6| GND A
NC i T ﬁ A -EB
| B
MODE | 7 B B
BRK:
Brake ‘ % ﬁ {?- BRK- J:E
Ne 0 Holding brake ~ Motor
| = (24\/)
‘ CN1
| 1 o
8 A
Spare } 2 3@: %) j]SE:
i 3 =
Normal Teachin Spare i i -pai
RImal ieaching  Sp } 24; :5@: Shielded twisted-pair cable
Terminal function ~ Terminal function oM —
INT(EXE) / PWR i ol 2
IN2(Point0) / Point ‘ 6 2
IN3(Point1) / Point1 } 7 Eram
IN4(Point2) / Point2 . 8 ETam
IN5(Point3) / Point3 1 9 ETam
IN6(Point4) / Point4 : 10 g:
INTIHOME) / Jog+ [ Ll P M Pulse train input DIP switch SW1=OFF
IN8(STOP) / STOP / 1 ETm
ALMCLR / Jog- ! 13 Rk User device Driver
ALV /AL | 5 i 4[N, PB3D003M20[ ] (ER2;
\ d = o = gPow A Encoder
OUT1(PENDO) / PENDO i Eg: Main circuit power supply [T g N
17 24/48VDCT_1 2 2
OUT2(PEND1}/ PEND1 ! E * Control circuit power supply L 3 YGND 7 6N
OUT3(PEND2) / PEND2 18) 24voC T — 5V
‘ e ) 56 [6 N
OUT4(PEND3) / PEND3 ‘ 18] — | 1% Ng e
OUT5(PENDA4) / PEND4 i 20 — v PCIF—i N2 - ’E‘% 12
OUT6(HOME END) / HOME END ‘ 21 — v Nc_<l’_,—| | 3 ¢ ||—_§l‘ inating resstor | S
" | 2 NG I 4 ] [erminating resistor
0OUT7(In-position) / Jog MON ‘ _@: GND . 5 DIP SW-2 oN3
OUT8(MODE MON) / MODE MON w 23 e Ne 1 NIBE: _% 5
OUT9(SON MON) / SON MON 1 24 — Reserved ! 7 Yoc ﬁ {?_ g —
COM — 26 BRK: J:
‘ Reserved ! % ﬁ BRK- 3
-COM — 14 NC — N
| 210 Holding brake Motor
] ir | * (24V)
| fom
| 1 -
CCW Pulse/Pulse } 9 :ﬁ@: %) [
HINE
L RS
CW PulsefDirection __] o[ oK Shielded twisted-pair
+COM — 25| cable
CCW Limit i 5 -
CW Limit — 6 e
IN1(HOME) } 7 T
IN2(Deviation CLR) — 8| [PRK-
IN3(Gain Select1) 1 9 @:
IN4(Gain Select2) i I T
IN5(Powe Limit) 1 §E:
I
STOP i 12l R
ALMCLR — 13 R
| 15
A —5T
HOME END i 16 — v
17|
SON MON
—
STOP MON | t:@:
19
Reserved . :@:
Reserved i 20 _@:
- 21
In-Position T _@:
ENC/Phase origin — 22 e
ENA | 23
\ N
e e
-COM — 26
-COM ‘ 14
I
o L

* Only with driver model PB3D003M201 (dual power type), connect to 24 VDC control circuit supply connector.
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AC Input Set Models type
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DC Input Drivers / Motors Type P Multi-axis

DC Input Drivers / Motors Type E Multi-axis

Options
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DC Input Set Models Type M

Wiring

M Connector Models and Compatible Cables

Connector Manufacturer model b8 Rl
Application Description Compatible cables extension Manufacturer
no. number length
. Plug (driver side) 8830E-026-170LD
1/0 signals CN1 Receptacle 8822E-026-171D AWG28 (7/0.127) 2m KEL CORPORATION
Tab header
(driver side) lerleniz
Receptacle housing  1-1318118-6
1318108-1 (single) .
Encoder CN2 Receptacle contact 3181061 (linked) A WG24 26 . 20m e (LG
Tab h - Shielded twisted pair Japan G.K.
ab nousing 1-1318115-6
(for relay)
Tab contact 1318112-1 (single)
(for relay) 1318110-1 (linked)
Tab header
(driver side) el e
Receptacle housing  1-1318119-3
1318107-1 (single) .
Motor CN3 Receptacle contact  ~1313105-1 (linked) | W G1810 22 20 m Ve [ gt wies
Tab b : Discrete line Japan G.K.
av housing 1-1318115-3
(for relay)
Tab contact 1318111-1 (single)
(for relay) 1318109-1 (linked)
Tab header
Power suppl CN4 G 515 il P 1 2m JSLTE
pply Receptacle housing  VHR-4N Discrete line o
Receptacle contact SVH-21T-P1.1
Post with base
Communications CN5 B 1 S108-PADSS TEW AWG28 to 24 100 m JSLTE
CN6 Housing PADP-10V-1-S Shielded twisted pair T
Contact SPH-002T-P0.5L

@ Refer to the manufacturer’s catalog for detailed connector specifications.

® If the maximum extended length is exceeded, take necessary countermeasures to prevent malfunctions due to line noise.

@ The relay connector is used to connect to the motor or encoder side connector when creating an extension cable.

Driver Components and Functions

L) DIP switches

9 Rotary switch

@DIP switches
Switches for two functions: for selecting interface type, and for
setting terminating resistor status.
Change switch settings while the power supply is off.
Settings cannot be changed while the power is on.

;

—Z0

Factory

DSW No . Function ON OFF
setting
1 ON Interface type RS-485+Parallel I/0 FUISE T
input
Terminating resistor With terminating e
2 ON q A terminating
setting resistor .
resistor

- When the DSW1 is ON (RS-485+Parallel I/O is selected) and you want to connect
multiple nodes in daisy chain configuration, set ON only for the endpoint node
and OFF for the rest. (When the pulse train input is selected, set all the nodes
to ON.)

eRotary switch
Two types of parameters can be set, where the types depend on
DSW1 setting (interface types).

DSW1 Setting

Rotary switch Function

ON (RS-485+Parallel 1/0)

Node address setting (setting range: 0 to F)
* Sets the node address for when multiple axes are connected.

OFF (pulse train input)

Speed loop gain setting (setting range: 0 to F)

- The factory setting is 0.
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| standard model £
2
(=]
Sie Motor size 28 mm sq. 42 mm sq. 60 mm sq. §
Motor length 58.5 mm 77.8 mm 57.6 mm 70.3 mm 102.3 mm “»
Motor model number PBM282FXE20 PBM284FXE20 PBM423FXE20 PBMG603FXE20 PBMG604FXE20 E‘
Set model number PBDM282 PBDM284 PBDM423 PBDM603 PBDM604 2
Compatible driver model number PB3D003M200 PB3D003M200 PB3D003M200 PB3D003M200 PB3D003M200
Max. stall torque N-m 0.055 0.155 0.39 1.3 1.9
Rotor inertia x10*kg-m? 0.008 0.016 0.056 0.4 0.84 =
Allowable thrust load N 9.8 9.8 9.8 14.7 14.7 5
Allowable radial load * N 33 33 49 167 167 S
Motor mass kg 0.16 0.23 0.35 0.85 1.42 ,E_
Characteristics diagram ©) ® ® @ ® ,J’_J.
® Maintain motor sgrface temperature at 85°C or lower while in use. E—
*When load is applied at 1/3 length from output shaft end. ;
<

M Characteristics diagram

=
=
Torque 24VDC 48VDC Power supply current 24VDC ======= 48VDC ======~ ;’—T
©
-
=]
=
-
(D Motor model number PBM282FXE20 @ Motor model number PBM284FXE20 (® Motor model number PBM423FXE20 &
%
2
0.10 10 0.20 10 05 10 £
< < < |E
0.08 8 £ 0.16 8 £ 04 8 z
— — — -
€ £ £ £ € R’\ =
2006J\ 6 3 Zon 6 3 Z 03P \\ 6 3
= > = > - >
3 33 3 3 ™ R
T 004 - 42 T 0.08 42 T 02 ] 42 3
5} @ o @ o @ E
'_uoz ™ 2 8 }_004 ™ 2 8 '_01 \ \\\2 g :
. 2 s — 2 g PO T EEE EE = S EE ) 3 %
0 0 0 0 0 0 2
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500 s
Speed (min™") Speed (min™") Speed (min™") §
@
(4]
2
(@ Motor model number PBMG603FXE20 (® Motor model number PBM604FXE20 2
2
=
20 10 a 20 0 o
< < =
1.6 8 g:; 16 8 E
3 = £ = 2
= 12N 6 3 z 12 6 3 z
- > - > =
3 ‘ S E - 2
T 08 42 T 08 42 u
o 7] o 7] 2
=GN DN 5 Foba A N 5 S
04 = — r2 2 04 2 2 =
~N—T—T— | | g ™ & =
0 — [ 0 =
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500 -
L . o
Speed (min™") Speed (min™") s
=
s
o
=
O
a

Options

System Configuration Diagram P p. 34 Set Model Configurations P p. 35 Driver Dimensions P p. 36 Motor Dimensions P pp. 46 to 48

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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DC Input Set Models Type M

l Low-backlash gear model

Sie Motor size 42 mm sq.
Motor + gear length 87.9 mm

Motor model number PBM423FGAE20 PBM423FGBE20 PBM423FGEE20 PBM423FGGE20 PBM423FGJE20
Set model number PBDM423-C3.6 PBDM423-C7.2 PBDM423-C10 PBDM423-C20 PBDM423-C30
Compatible driver model number PB3D003M200 PB3D003M200 PB3D003M200 PB3D003M200 PB3D003M200
Allowable torque N-m 0.343 0.686 0.98 1.47 1.47
Rotor inertia x10%kg-m? 0.056 0.056 0.056 0.056 0.056
Gear ratio == 1:3.6 1:7.2 1:10 1:20 1:30
Backlash deg. or less 0.4 0.35 0.25 0.25
Allowable speed min” 500 250 180 90 60
Rotation direction Comﬁﬁgvgirteocﬁon Forward Forward Forward Reverse Reverse
Allowable thrust load N 15 15 15 15
Allowable radial load * N 20 20 20 20

Motor mass kg 0.48 0.48 0.48 0.48 0.48
Characteristics diagram ® ® @ ®

® Maintain motor surface temperature at 85°C or lower while in use.

*When load is applied at 1/3 length from output shaft end.

M Characteristics diagram

Allowable torque 24VDC 48VDC 24VDC/48VDC Power supply current 24VDC ======= 48VDC =======

(@ Motor model number PBM423FGAE20

0.5 10
<
0.4 8 =
_ ()
€ =
= 03 6 3
o >
: g
g 02 4 3
= =
P s = o
==z-" o

0 0

0 100 200 300 400 500

Output speed (min™")

0 500 1000 1500 2000

Input speed (min™")

@ Motor model number PBM423FGGE20

20 10
<
1.6 8 =
_ ()
€ £
z 12 6 3
> >
E 5
T 08 42
° o
04 B s s (e S ST I K
czlaat="T o
==%-- o

0 0
0 10 20 30 40 50 60 70 80 90 100
Output speed (min~")

0 500 1000 1500 2000

Input speed (min~)

System Configuration Diagram Pp. 34 Set Model Configurations P p. 35 Driver Dimensions Pp. 36 Motor Dimensions P pp. 46 to 48

Torque (N-m)

(@ Motor model number PBM423FGBE20

1.0 10
<
08 8 =
—_ (0]
_E =
=z 06 6 3
- >
S s
o 04 45
i 2
02 A (L B 2 g
P == [e}
==z-" o

0 0

0 50 100 150 200 250

Output speed (min™")

0 500 1000 1500 2000

Input speed (min™")

(® Motor model number PBM423FGJE20

20 10
<
16 8 =
o
12 6 3
>
o)
08 42
(2]
04 B A A
Pt Ty °
==z- o

0 0

0 10 20 30 40 50 60
Output speed (min™")
0 500 1000 1500 2000

Input speed (min™)

Torque (N*m)

(® Motor model number PBM423FGEE20

20 10
<
16 8 =
o
12 6 3
>
Q
08 4 g-
[}
2leer="1 o
==I-- o

0 0
0 20 40 60 80 100 120 140 160 180 200

Output speed (min™")

0 500

1000

1500 2000

Input speed (min~")

When using a motor with low-backlash gear, exceeding the allowable torque might damage the gear. Carefully select products so that the configured system can operate within the specified limit value.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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l Low-backlash gear model

AC Input Set Models typer

Sie Motor size 60 mm sq.
Motor + gear length 115.8 mm

Motor model number PBM603FGAE20 PBM603FGBE20 PBM603FGEE20 PBM603FGGE20 PBM603FGJE20

Set model number PBDM603-C3.6 PBDM603-C7.2 PBDM603-C10 PBDM603-C20 PBDM603-C30

Compatible driver model number PB3D003M200 PB3D003M200 PB3D003M200 PB3D003M200 PB3D003M200

Allowable torque N-m 1.25 2.5 & Bi5) 4

Rotor inertia x10*kg-m? 0.4 0.4 0.4 0.4 0.4 o

Gear ratio — 1:3.6 1:7.2 1:10 1:20 1:30 5

Backlash deg. or less 0.55 0.25 0.25 0.17 0.17 S

Allowable speed min’ 500 250 180 90 60 §

Rotation direction com;:ea‘ﬁgvgir?ction Forward Forward Reverse Reverse Reverse g

Allowable thrust load N 30 30 30 30 30 E

Allowable radial load * N 100 100 100 100 100 =

Motor mass kg 1.22 1.22 1.22 1.22 1.22

Characteristics diagram @ ® ® @ ®

® Maintain mo(or sgrface temperature at 85°C or lower while in use. =

*When load is applied at 1/3 length from output shaft end. s
A
z
=

M Characteristics diagram ;‘_’

Allowable torque 24VDC 48VDC 24VDC/48VDC Power supply current 24VDC ======= 48VDC ======= E‘
o
=)

(D Motor model number PBM603FGAE20

(@ Motor model number PBM603FGBE20
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g g £ |

0 0 0 0 0 0 2
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(® Motor model number PBMG603FGEE20
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2
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System Configuration Diagram P p. 34 Set Model Configurations P p. 35 Driver Dimensions P p. 36  Motor Dimensions P pp. 46 to 48

When using a motor with low-backlash gear, exceeding the allowable torque might damage the gear. Carefully select products so that the configured system can operate within the specified limit value.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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DC Input Set Models Type M

l Harmonic gear model

Sie Motor size 28 mm sq. (angular dimension 33 mm sq.) 42 mm sq.
Motor + gear length 97 mm 97 mm
Motor model number PBM282FHLE20 PBM282FHME20 PBM423FHJE20 PBM423FHLE20 PBM423FHME20
Set model number PBDM282-H50 PBDM282-H100 PBDM423-H30 PBDM423-H50 PBDM423-H100
Compatible driver model number PB3D003M200 PB3D003M200 PB3D003M200 PB3D003M200 PB3D003M200
Allowable torque N-m 1.5 2 2.2 85 5
Allowable
instantaneous N-m 2.7 3.6 4.5 8.3 11
torque
Rotor inertia x10*kg-m? 0.012 0.012 0.068 0.068 0.068
Gear ratio — 1:50 1:100 1:30 1:50 1:100
Hysteresis loss Arc min or less — — 3.6 2.4 2.4
Lost motion Arc min (at 261'5(6) ﬁ-m) (at 261'68 ﬁ-m) — — —
Allowable speed min-! 70 35 116 70 35
Rotation direction comriiﬁﬂvirfcnon Reverse Reverse Reverse Reverse Reverse
Allowable thrust load N 100 100 1150 1150 1150
Allowable radial load * N 160 160 275 275 275
Motor mass kg 0.27 0.27 0.54 0.54 0.54
Characteristics diagram ©) ® ® ) ®
® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
M Characteristics diagram
Allowable torque 24VDC 48VDC 24VDC/48VDC
Allowable instantaneous torque 24VDC ======~ 48VDC ======= 24VDC/48VDC ======= Power supply current 24 VDC «weesieess 48VDC wevveerrsennienes
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System Configuration Diagram P p. 34 Set Model Configurations P p. 35 Driver Dimensions P p. 36 Motor Dimensions P pp. 46 to 48
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When using a motor with harmonic gear, exceeding the allowable instantaneous torque might damage the gear. Carefully select products so that the configured system can operate within the

specified limit value.

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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| Harmonic gear model

AC Input Set Models typer

Sie Motor size 60 mm sq.

Motor + gear length 137.3 mm
Motor model number PBMG603FHLE20 PBM603FHME20
Set model number PBDM603-H50 PBDM603-H100
Compatible driver model number PB3D003M200 PB3D003M200
Allowable torque N-m 5.5 8
Allowable &
instantaneous N-m 14 20 5
torque »
Rotor inertia x10*kg-m? 0.435 0.435 %
Gear ratio — 1:50 1:100 .E-
Hysteresis loss Arc min or less = — ‘.’:’
eSSl il (at g(;thCS) ﬁ-m) (a(t).i()t.% ‘Il\f)m) E
Allowable speed min” 70 35 =
Rotation direction comrairawgv(;rfction Reverse Reverse
Allowable thrust load N 400 400
Allowable radial load * N 360 360
Motor mass kg 1.45 1.45
Characteristics diagram @ @)

® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
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M Characteristics diagram

Allowable torque 24VDC 48VDC 24VDC/48VDC
Allowable instantaneous torque 24VDC ======= 48VDC ======= 24VDC/48VDC ======= Power supply current 24 VDC «weeeieee: 48VDC wovvserrsenninnes Y
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DC Input Drivers / Motors Type E Multi-axis

Options

System Configuration Diagram P p. 34 Set Model Configurations P p. 35 Driver Dimensions P p. 36 Motor Dimensions P pp. 46 to 48

When using a motor with harmonic gear, exceeding the allowable instantaneous torque might damage the gear. Carefully select products so that the configured system can operate within the
specified limit value.

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well. 43
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DC Input Set Models Type M

| Electromagnetic brake model
Sie Motor size 28 mm sq. 42 mm sq. 60 mm sq.
Motor + brake length 97.8 mm 117.1 mm 90 mm 113.6 mm 145.6 mm

Motor model number PBM282FCE20 PBM284FCE20 PBM423FCE20 PBM603FCE20 PBMG604FCE20
Set model number PBDM282-B PBDM284-B PBDM423-B PBDM603-B PBDM604-B
Compatible driver model number PB3D003M200 PB3D003M200 PB3D003M200 PB3D003M200 PB3D003M200
Max. stall torque N-m 0.055 0.115 0.39 1.3 1.9
Rotor inertia x10*kg-m? 0.0091 0.0171 0.071 0.559 1.0
Allowable thrust load N 9.8 9.8 9.8 14.7 14.7
Allowable radial load * N 33 33 49 167 167
Motor mass kg 0.28 0.35 0.5 1.19 1.76

Sl e _ No excitation No excitation No excitation No excitation No excitation
m actuating type actuating type actuating type actuating type actuating type
§ Power supply voltage v 24 VDC+5% 24 VDC+5% 24 VDC+5% 24 VDC+5% 24 VDC+5%
% Excitation current A 0.15 0.15 0.1 0.25 0.25
% Power consumption W 3.6 3.6 2.4 6 6
i Static friction torque N:m or over 0.049 0.049 0.3 0.78 0.78
% Brake operating time ms or less 20 20 20 20 20

Brake release time ~ ms or less 20 20 30 30 30
Characteristics diagram @ ® ® ) ®

Set model motors (of EM brake model) can't be powered by 48 VDC main circuit power supply. If you would like, please purchase “dual power supply type” driver
PB3D003M201, instead.

® Maintain motor surface temperature at 85°C or lower while in use.

*When load is applied at 1/3 length from output shaft end.

M Characteristics diagram

Torque 24VDC Power supply current 24VDC =======

(D Motor model number PBM282FCE20 (@ Motor model number PBM284FCE20 (® Motor model number PBMA423FCE20
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System Configuration Diagram Pp. 34 Set Model Configurations P p. 35 Driver Dimensions Pp. 36 Motor Dimensions P pp. 46 to 48
The electromagnetic brake only works when the motor is stopped, and cannot be used for braking.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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DC Input Set Models Type M

Motor Dimensions unit: mm

[l Standard model

28 mm sq.
Motor connector
Encoder connector Brake lead wire
B UL 1430 AWG26 |
o UL vinyl tube 14
g Encoder cable ! § 2+0.25
o S g
3 © +1 ©9
150 @
: 7 —c S
\ g 9l
oo oo
] ST A
S \ BN Motor model number _Motor length (L)
® 0 +
L+1 20+0.5 4.5:0.2 PBM282FXE20 58.5
PRYLY M— PBM284FXE20 77.8
Tapping depth: 3.2 min. 28+0.5 )
42 mm sq.
Motor connector
Encoder connector Motor lead wire
UL 3266 AWG24
Encoder cable 28.5 max. a UL vinyl tube
g [
M
174025 o 3 Pmax B
+1 Sles - S
[ 59 gy =
9| 9 $ T 7
<> [TeliTe)
@ | A8 8
QY HoH
8 o
1 i & e
57.6+1 20.6+0.5 5.5£0.2 3120.25 4-M3x0.5
2:0'25 Tapping depth:
= 4 min.
60 mm sq.
é Motor connector
£ Motor lead wire
= UL 3266 AWG22
S8 may o UL vinyl tube
0
7:0.25_15:0.25 _& !
H +1 og ©) |
e S & ®
=1 | 1 Peyde
B = NS sl9
) St gé Motor model number Motor length (L)
B! ] 0
1 ] @ =t
— | 9202 & P PBM603FXE20 70.3
L+1 20.6:0.5 = 64.5'0°
50:0.13 [|4-045 2 PBM604FXE20 102.3
M Low-backlash gear model
42 mm sq.
Motor connector
Encoder connector Motor lead wire
UL 3266 AWG24
Encoder cable 28.5 max < UL vinyl tube
R
0 5[]
M
— / \ 32max.
ol 8 =
L R fﬁ*f
. (=1
1 g = ] Nf 0w
a Fhede 3 382
| L 5,550 NPt X
87.9+15 20105 [ 31202 ‘ 4-M4x0.7
05 Tapping depth:
4215 8 min.
60 mm sq.
Encoder connector é Motor connector
Motor lead wire
o Encoder cable = UL 3266 AWG22
A 5.5 max. 54 UL vinyl tube
g 3:0.5 3
. *U.
Hexagon socket head bolt H 9 3
N 0
4-M4 il . OE Og © & Pra—
5 A9 3\ 3.
\ - 0 %8
NEVULE
1 ]
— { S
115.8:15 32:05 7015 1 ‘
\ 49.5+0.2 4-M4x0.7
60th5 Tapping depth:
8 min.
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M Harmonic gear model

28 mm sq.

Motor connector
Encoder connector

AC Input Set Models typer

Motor lead wire
UL 1430 AWG26

o ) o @

S UL vinyl tube ] S
1=} <3 oS o
3 Encoder cable 8 6+£0.5 15205 % © ®
- - =
[T i ) 21 T 9 [® &
© § @ 2

) | N
RiE EERES G z
& = =y S2 8 =
cHlNo] S o2 | @
— +1 D7 7]
28+0.5 16 0 ¢ 4-3.5+0.2 -
97+1.5 23+1 75+0.15 g—
33+0.5 -
(%)
<
42 mm sq.
0
18-0.18 0
‘/ "H 3-0.025 Motor connector
12) - o—t Motor lead wire
Encoder connector NS & UL 3266 AWG24 =
Key specifications oo i UL vinyl tube 3
= 5 =
Encoder cable 28.5 max. % 6-M3x0.5 5
. S Tapping depth: [
M 3 o] 5 min. S
< Lz 2
ARES 7£02 2402 °F %, X s2mae E =
eR5s : A =
] [ (18) - & (7]
[ g 2 s
= gogl | 9l =
s © q =
| 2o 5 < =
e s
2 0.1 |[N4-04.5
97+1.5 25+1 4,’9 1.8 0
& 42:0.5

60 mm sq.

T
é o % Motor connector %
o . 2
Key specifications oS E Motor lead wire =
o < = UL 3266 AWG22 4
8 25.5 max. < UL vinyl tube o
& o & =
S 10 25 0, S 2
Hexagon socket head bolt H ‘ Key Q(Qé‘ =
M4 -
q (20) i 4
- 3 ~ 2
,,,,,,,,,,,, j °2 H R\ ] =
— {11 & =
— ‘ |19 BN e =
1373215 28:05] £ K4-05.5 =
oo 60+0.7 (%)
N a
s

DC Input Drivers / Motors Type E Multi-axis

Options
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DC Input Set Models Type M

Motor Dimensions

Unit: mm

M Electromagnetic brake model

28 mm sq.

Motor connector

Motor lead wire
UL 1430 AWG26

Encoder cable UL vinyl tube 5
Brake lead wire § 2+0.25 ®
Encoder connector UL 1332 AWG26 -3 1 oo
15 0 '] .
s K /1
] u I 9IS
= i q \ alx Motor model number Motor length (L)
500420 -
215 20£0.5 4.520.2 PBM282FCE20 97.8
= - 2310.5
2-M2.5x0.45
Tapping depth: 3.2 min. 28+05 FENPEIRE Y 171

42 mm sq.

Motor connector

48

Encoder connector

Motor lead wire

Connector specifications
Encoder connector
Housing: 1-1318118-6
Terminal: 1318106-1
Manufacturer: Tyco Electronics Japan G.K.

Connections of encoder side connectors

Pin no. Lead wire color Signal name
A1 Blue CHANNEL A
B1 Brown CHANNEL A
A2 Green CHANNEL B
B2 Purple CHANNEL B
A3 White CHANNEL 2
B3 Yellow CHANNEL Z
Ad Red +5V

B4 Black oV

A5 N.C. —

B5 Orange OVER HEAT
A6 Black Shielded

B6 N.C. —

Encoder cable: UL20276

UL 3_266 AWG24
Encoder cable 28.5 max. UL vinyl tube
Brake lead wire IS
UL 3266 AWG26 4
1.720.25 ¢ © 2 max. B
4-R5.5 st o . E
- ] I 15°0 °% - =
° i NE
B
-z g AEAMNY S
8 \QYigY H 4
S, e o <
1 i & e
5.5+0.2
4-M3x0.5
90+1.5 20.6+0.5 31+0.25 Tapping depth:
42+0.25 4 min.
Motor connector
Brake lead wire Motor lead wire
UL 3266 AWG22 UL 3266 AWG22
255 max. o g UL vinyl tube
7:0.25_ 15:0.25 _3 3
(=
| +1 ‘c_> )
I & S
=1 | 8 ® AR € ol
a 3 N0 S a
& S 3|3 Motor model number Motor length (L)
= ) Q ® Quub) ® 0
1 | o & PBMB03FCE20 113.6
15 206:05 9202 soons |\40a58?
o PBMB04FCE20 145.6

Motor connector
Housing: 1-1318119-3
Terminal: 1318105-1

Manufacturer: Tyco Electronics Japan G.K.

Connections of motor side connectors

Standard model, Low-backlash gear model, Harmonic gear model

Pin no. Lead wire color Signal name

A1l Blue Motor lead wire
B1 Orange Motor lead wire
A2 Red Motor lead wire
B2 Yellow Motor lead wire
A3 N.C. —

B3 N.C. —

Electromagnetic brake model

Pin no. Lead wire color Signal name

A1 Blue Motor lead wire

B1 Orange Motor lead wire

A2 Red Motor lead wire

B2 Yellow Motor lead wire
28 mm sq.: Brown

A3 42 mm sq.: Brown Brake lead wire
60 mm sq.: White
28 mm sq.: Brown

B3 42 mm sq.: White  Brake lead wire
60 mm sq.: Black

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



Motor Specifications

M General specifications

Motor model number

PBM28[ F[IE PBM423F[E PBM60[_F[IE

Type

S1 (continuous operation)

Operating ambient temperature

-10 to +40°C (0 to +40°C for harmonic gear model)

Storage ambient temperature

-20 to +60°C

Operating ambient humidity

20 to 90% RH

Storage ambient humidity

5 to 95% RH

Operation altitude

1000 m or less above sea level

Vibration resistance

Tested with frequency 10 to 500 Hz, total amplitude 1.52 mm (10 to 70 Hz), acceleration 150 m/s? (70 to
500 Hz), sweep time 15 min/cycle, 12 sweeps in each X,Y and Z direction.

Impact resistance

Tested with 500 m/s? of acceleration for 11 ms with half-sine wave applying three times for X,Y and Z
axes each, 18 times in total.

Thermal class

B (+130°C)

Dielectric strength

500 VAC for one minute (between

S 1500 VAC for one minute (between motor winding and frame)
motor winding and frame)

Insulation resistance

100 MQ or more at 500 VDC (between motor winding and frame)

Protection grade IP40

T ey 0.075 mm max. 0.075 mm max. 0.075 mm max.
play (load: 1.5 N) (load: 5 N) (load: 10 N)

Radial play ** 0.025 mm max. (load: 5 N)

Shaft runout 0.025 mm

Concentricity of mounting pilot

relative to shaft W

Perpendicularity of mounting 04 G

surface relative to shaft

Motor mounting orientation

Can be freely mounted vertically or horizontally

Encoder

Resolution 500x4=2000 P/R
Number of channels 3 CH***
Output method Line driver

Max. response frequency 37.5 kHz

Power supply voltage 5VDC +5%
Current consumption 140 mA max.

@ The user should not test the insulation resistance or insulation withstand voltage because capacitors are inserted into the encoder output ground line and the frame line

to prevent noise.

® Take radiation and drive conditions into consideration to maintain motor surface temperature at 85°C or lower while in use.
* Thrust play: Displacement in shaft position in the axial direction when a load is applied to the motor shaft in the axial direction.

** Radial play: Displacement in shaft position in the radial direction when a load is applied in the vertical direction to the mounting surface of shaft at point 1/3 the shaft

length from the end of the motor shaft.

*** The Z channel outputs 51 pulses. It is designed for use with drivers listed in this catalog.
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DC Input Drivers / Motors Type P Multi-axis

DC Input Drivers / Motors

Type P Multi-axis Pulse Train Input type

M Lineup
Motor

Motor size: 28 mm sq., 42 mm sg., 60 mm sq.

priverk C€E 2K & Al

Model number: PB4D003P340 Input power supply: 24/48VDC
Number of control axes: 4

Compatible Driver / Motor Combinations P p. 51  Driver Dimensions P p. 52
Driver Specifications P p. 52 Specifications / Characteristics Diagram P pp. 55 to 60
Motor Dimensions P pp. 78 to 83 Motor Specifications P p. 84

System Configuration Diagram

24/48VDC

Circuit breaker Electromagnetic contactor Noise filter Switching power supply

{ Setup software
(0 12/
-_— - - D
-_— - -
= Regenerative unit*
Protects the power line. Switches driver power  Filters out incoming Converts power \
Cuts off circuit in the on/off. noise from power line. supply from AC to DC B e
event of overcurrent. Use together with a power.
surge protector. \—

ﬁ Communications converter unit
T

7]

1/0 signal cable

| |j—o

Encoder extension cable

0k

¢
Eo——=

Motor extension cable

Host devices

proEe

Power cable

To another w71 sm—|
driver 9

=

(1)

Power cable %

=

Lo dbgdbedlsd

proeEs) [EEEEE

Motor (axis 1) Motor (axis 2) Motor (axis 3) Motor (axis 4)

* Connect the regenerative unit when a 60 mm sqg. motor is used. Check the voltage while in operation.
To be provided by the customer. 9 to @
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Compatible Driver / Motor Combinations

No set models are available with this driver. Since this driver is capable of controlling multiple axes, order the necessary number of motors.

Motor external Max. stall torque Page
§ SETSIon: el de I ?;:):Ziable Gear ratio Backlash Motor model number  Driver model number
& Flange size x Motor  for models with gear) {min-") (deg.) Specifications MOtOf _
length (mm) (N-m) dimensions
28x28x59.2 0.055 - - - PBM281DXE50 PB4D003P340 p. 55 p.78
3 g 28x28x78.5 0.115 - - - PBM285DXE50 PB4D003P340 p. 55 p.78
S 2 42x42x55.9 0.39 - - - PBM423DXK50 PB4D003P340 p. 55 p.78
< (é). 60x60x68.8 1.05 - - - PBM603DXK50 PB4D003P340 p. 55 p.78
60x60x100.8 1.85 - - - PBM604DXK50 PB4D003P340 p. 55 p.78
42x42x86.1 0.343 500 1:3.6 0.6 PBM423DGAK50 PB4D003P340 p. 56 p.78
5 42x42%86.1 0.686 250 1272 0.4 PBM423DGBK50 PB4D003P340 p. 56 p.78
E_ 42x42x86.1 0.98 180 1:10 0.35 PBM423DGEK50 PB4D003P340 p. 56 p.78
?,; 42x42%86.1 1.47 90 1:20 0.25 PBM423DGGK50 PB4D003P340 p. 56 p.78
&  42x42x86.1 1.47 60 1:30 0.25 PBM423DGJK50 PB4D003P340 p. 56 p.78
LC.?D- 60x60x114.3 1.25 500 1:3.6 0.55 PBM603DGAKS50 PB4D003P340 p. 57 p.78
S 60x60x114.3 25 250 1272 0.25 PBM603DGBK50 PB4D003P340 p. 57 p.78
g_ 60x60x114.3 3 180 1:10 0.25 PBM603DGEKS50 PB4D003P340 p. 57 p. 78
2 60x60x114.3 3.5 90 1:20 0.17 PBM603DGGK50 PB4D003P340 p. 57 p.78
60x60x114.3 4 60 1:30 0.17 PBM603DGJK50 PB4D003P340 p. 57 p.78
T 28x28x97.7 1.5 (2.6) 70 1:50 - PBM281DHLE50 PB4D003P340 p. 59 p.79
§ 28x28x97.7 2(3.6) 35 1:100 - PBM281DHME50 PB4D003P340 p. 59 p.79
S_ 42x42x95.1 2.2 (45) 116 1:30 - PBM423DHJK50 PB4D003P340 p. 59 p.79
c§ 42x42x95.1 3.5 (8.3) 70 1:50 - PBM423DHLK50 PB4D003P340 p. 59 p.79
S 42x42x95.1 5(11) 35 1:100 - PBM423DHMK50 PB4D003P340 p. 59 p.79
é 60x60x135.8 5.5 (14) 70 1:50 - PBM603DHLK50 PB4D003P340 p. 60 p.79
2 60x60x135.8 8(20) 35 1:100 - PBM603DHMK50 PB4D003P340 p. 60 p.79
m 28x28x98.5 0.055 - - - PBM281DCE50 PB4D003P340 p. 61 p. 80
S g 28x28x117.8 0.115 - - - PBM285DCE50 PB4D003P340 p. 61 p. 80
g % 42x42x88.3 0.39 - - - PBM423DCK50 PB4D003P340 p. 61 p. 80
% :% 60x60x108.1 1.05 = = = PBM603DCK50 PB4D003P340 p. 61 p. 80
° 60x60x140.1 1.85 - - - PBM604DCK50 PB4D003P340 p. 61 p. 80

* Numbers in parenthesis following allowable torques indicate allowable instantaneous torques.

Options and Peripherals

Standard model Connector set Extendable
number (length) model number max. length
PBC10P0010A (1 m)

PBC10PO000A 2 m ** - .90
© Power cable PBC10P0020A (2 m) 2

2
x
e

E

=

o
r
s

=

[

2

(=]

S
s
~

[

2

[

=
=
a
=
=
=
=
o
=}

Product names Remarks Page

Used when multiple axes are connected
@ Power cable (between drivers) PBC10P0002B (0.2 m) PBC10PO000A 2 m ** in a daisy chain configuration for p. 90
communication.

PBC8MO0010A (1 m) . . .
An extension cable is required when the
© Motor extension cable PBC8MO030A (3 m) PBC8MOOOOA 20 m distance between the motor and driver p. 91

PBC8MO0050A (5 m) exceeds 50 cm.
PBC7E0010A (1 m)

An extension cable is required when the

@ Encoder extension cable PBC7E0030A (3 m) PBC7E0000A 20 m distance between the motor and driver p. 91
PBC7E0050A (5 m) exceeds 50 cm.
® 1/0 signal cable PBC8S0010C (1 m) PBC8S0000C 2m - p. 92 e
©® Communications converter unit PBFM-U6 = = ':::ktlzf A G (VB RE an p. 86
SANMOTION MOTOR Software for checking operation and
@ Setup software SETUP SOFTWARE - parameter setting 25
© Regenerative unit PBFE-02 - - _ p. 92

** The total extended length to the furthest driver from the power supply should not exceed this length.
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DC Input Drivers / Motors Type P Multi-axis

Driver Dimensions

Unit: mm

(70)

80

o]

8|75

Driver Specifications

M General specifications

Model number

PB4D003P340

Interface

Pulse train input

Input power supply

Main circuit power supply: 24/48VDC +10% Control circuit power supply: 24VDC +10%

Number of control axes 4 axes
Power supply current 14 A
@ Protection class Class llI
@, Operation environment Pollution degree: 2
8 Operating ambient temperature 0 to +55°C
.c';g m _Storage temperature -20 to +65°C
;;i g Operating ambient humidity 90% RH max. (non-condensing)
o) 3 Storage humidity 90% RH max. (non-condensing)
9 5 Operation altitude 1000 m or less above sea level
2 |0 Vi . . Tested under the following conditions: Acceleration: 5 m/s?, Frequency range: 10 to 55 Hz,
2 Vibration resistance

Axes of vibration: X,Y, Z (2 hours each)

Impact resistance

20 m/s?

Dielectric strength

1100 VAC for one minute (between power input terminal and frame)

Insulation resistance

10 MQ or more at 500 VDC (between power input terminal and frame)

Mass

0.7 kg

Max. rotational speed

4500 min', 3000 min for 60 mm sg. motors

Command resolution (P/R)

200, 400, 800, 1000, 1600, 2000, 3200, 5000, 6400, 10000, 12800, 20000, 25000, 25600, 50000, 51200
Can be used together with electronic gear function*

Holding brake control function

Built in

%1 Main circuit overcurrent, overload error, initialization error, driver overheat, main circuit overvoltage,
S Protection functions regeneration error, main circuit low voltage, control circuit low voltage, encoder disconnection,
9 overspeed error, position deviation error, wrap around, memory error, CPU peripheral circuit error
® Display / Indication LED Indicators
Operating functions Auto homing mode operation / Push (current control) operation / S-shape operation function
DIP switch SW1: Setting of 1 and 2 motor axes SW2: Setting of 3 and 4 motor axes
PC interface RS-485 Start / stop synchronization, half-duplex communication Baud rate: 57600 bps
Photocoupler input method, input resistance: 200 Q
Pulse input signal Input signal voltage: “H": 3.0 to 5.5VDC; “L": 0 to 0.5VDC
5 Maximum input frequency: 400 kpulse/s
o Photocoupler input method, input resistance: 2.2 kQ
Q Input signal Input signal voltage: “H”: 4.0 to 26.4VDC; “L": 0 to 1.0 VDC
Q

Number of inputs: 13

Output signal

Open collector output by photocoupler
Number of outputs: 13

Output signal standard: Vceo=4.75 to 26.4V, Ilc=10 mA max.

*A function that finely adjusts the unit step angle per pulse parameters. Setup software is required.

M Safety standards
Directives Standards

CE marking in Europe Low-voltage directives EN 61800-5-1
EMC directives EN 61800-3, EN 61000-6-2, EN 61000-6-4
Directives Standards

UKCA marking in Great Britain  Electrical Equipment (Safety) Regulations 2016 EN 61800-5-1

In compliance from July 2022 production onwards.

Electromagnetic Compatibility Regulations 2016 EN 61800-3, EN 61000-6-2, EN 61000-6-4

RoHS Directives Standards

RoHS Directive 2011/65/EU EN 63000:2018

Classification Standards File no.
L L UL 508C E179775

UL for Canada (cUL)
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External Wiring Diagram
©
-
Driver E‘:‘
Nt PB4D003P34[] CN3-6|  _ <
= A [AA w
* Main circuit power supply 24/48VDC £ A Bh Encoder 5
Control circuit power supply 24VDC &£ ; % : : g—
" £ e 2
2 NN
To the next driver power supply &%_1
! CN7-10]
A A L
_ | CN12 AR ] b
por 77 N é 1) % 4 — =
. L]
_QJ_' Gk‘,ﬂ"[g, 5 BRK+2 ) °
IGND [BRK-| -g
Nig e Holding brake ~ Motor =
CNTI CNTI ‘g_
- - =
AX1 Pos Pulse/Pulse [ ! |\: ! il E_ _@ i 2 :{| |\: ] AX3 Pos.Pulse/Pulse E
AX1 Neg.PuIse/Direction[ ! ! i u@_ _@ u :: ! ! ] AX3 Neg.Pulse/Direction
—t 5 30 [ 1y 4
AX2 Pos Pulse/Pulse [ N s il E_ _@ i 312 N ] AX4 Pos.Pulse/Pulse
AX2 Neg.Pulse/Direction Nt N AX4 Neg.Pulse/Direction
B ( Nl = ot fatf ss LN ) e }
IN1(AX1 g?c';/; o EZ; [ < OUT(AX1 ALM) ;%
IN2(AX1 Pos.Limit) | n _a-@: :E— = —+— OUT2(AX1 In-position) %
IN3(Neg.Limit) 12 ﬂ-@: :E_ 36 OUT3(AX1 SON) =
1 @
IN4(AX2 STOP) 13 _a-@: 7 OUTA4(AX2 ALM) »n
IN5(AX2 Pos.Limit) 14 :E_ 38 OUT5(AX2 In-position) 2
1 1 1 1 1
IN6(AX2 Neg.Limit) 15 _a-@: :E_ 39 OUTB(AX2 SON) o
IN7(AX3 STOP) 16 _a-@: :E_ 40 OUT7(AX3 ALM) =
IN8[AX3 Pos.Limit) 17 _a-@: :E_ il OUTS(AX3 In-position)
INS(AX3 Neg.Limit) 18 _a-@: :E_ 421, OUTY(AX3 SON)
IN10(AX4 STOP) 19 _n-@: 43 OUTI0(AX4 ALM) 2
INT1{AX4 Pos.Limit) 20 ‘ :E_ 4 OUT11(AX4 In-position) E
INT2(AX4 NegLimit) —r— 2 _a-@: :E_ ol T OUTI2(AX4 SON) o
IN13(All Ax ALMCLR) ——1+-22 _a-@: :E QuTIIINA) ';T
\Z T 50 =
] ;Jr 3 N.C S
i Ne =
* Keep the max. extended length to 2 m or less and the max. current - F=— NE =» j:mi,: Shielded twisted-pair cable =
consumption to 14 A or less (7 A for normal operation) while in use. - o H
>
a
- = E_
Wiring E
a
M Connector Models and Compatible Cables
P Connector - Compatible Maxim_um
Application Description Manufacturer model number extension Manufacturer
no. cables length
Header (driver side) 5569-08A2
Housing 5557-08R-210
Power suppl CN1 5556T3 (AWG16 linked) AWG16 to 24 2m Molex Japan Co.,
PRl CN2 Terminal 5556T3L (AWG16 single) Discrete line Ltd.
5556T (AWG18 to 24 linked)
5556TL (AWG18 to 24 single)
Tab header (driver side) 2-1827876-3
Receptacle housing 2-1827864-3 .
Motor gl':ﬁoto Receptacle contact 1827572-2 (AWG18 to 22) Sygggitﬁnzj 20 m IZ;(;:ECEONCS
Tab housing (for relay) 2-1903130-3 o
Tab contact (for relay) 1903114-2 (AWG18 to 22) S
Tab header (driver side) 1-1827876-6
CN3t Receptacle housing 1-1827864-6 AWG22 to 28 T Hesion
Encoder CN6 ° Receptacle contact 1827570-2 (AWG22 to 28) Shielded 20 m JZCZn écKromcs 2
Tab housing (for relay) 1-1903130-6 twisted pair i £
Tab contact (for relay) 1903112-2 (AWG22 to 28) 5]
Japan Aviation
Receptacle (driver side) DF02R050NA1 AWG24 to 30 Electronics
I/0 signals CN11 Shielded 2m Industry, Ltd.
Shell kit 10350-52A0-008 discrete line A
Plug 10150-3000PE il el HIs)
Post with base (driver side) S10B-PADSS-1GW AWG24 to 28
Communications CN12 Housing PADP-10V-1-S Shielded 2m J.S.T
Contact SPH-002GW-P0.5S twisted pair
@ Refer to the manufacturer’s catalog for detailed connector specifications.
@ If the maximum extended length is exceeded, take necessary countermeasures to prevent malfunctions due to line noise.
@ The relay connector is used to connect to the motor or encoder side connector when creating an extension cable.
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DC Input Drivers / Motors Type P Multi-axis

Driver Components and Functions

(Driver upper section)

© DIP switch (SW1) @ DIP switch (SW2)

@DIP switch (SW1)
Allows motors to be used for the 1st and 2nd axes.

SW No. 1 2 3 4 5 6 7 8
Code M.SEL1-1 M.SEL1-2 M.SEL1-3 M.SEL1-4 M.SEL2-1 M.SEL2-2 M.SEL2-3 M.SEL2-4
Function Allows motors to be used for the 1st axis. Allows motors to be used for the 2nd axis.

@DIP switch (SW2)
Allows motors to be used for the 3rd and 4th axes.

SW No. 1 2 8 4 5 6 7 8
Code M.SEL3-1 M.SEL3-2 M.SEL3-3 M.SEL3-4 M.SEL4-1 M.SEL4-2 M.SEL4-3 M.SEL4-4
Function Allows motors to be used for the 3rd axis. Allows motors to be used for the 4th axis.

Switch ON/OFF combinations for each motor model
M.SELx-1 M.SELx-2 M.SELx-3 M.SELx-4 Motor model number

OFF OFF OFF OFF PBM281DXE50
ON OFF OFF OFF PBM285DXE50
OFF ON OFF OFF Setting prohibited
ON ON OFF OFF Reserved

OFF OFF ON OFF Setting prohibited
ON OFF ON OFF Setting prohibited
OFF ON ON OFF Reserved

ON ON ON OFF Reserved

OFF OFF OFF ON Setting prohibited
ON OFF OFF ON Setting prohibited
OFF ON OFF ON Setting prohibited
ON ON OFF ON PBM423DXK50
OFF OFF ON ON Setting prohibited
ON OFF ON ON Setting prohibited
OFF ON ON ON PBM603DXK50
ON ON ON ON PBM604DXK50

* The factory settings are OFF for all switches. (Setting for PBM281DXE50)
+ Change switch settings while the power supply is off.
Settings cannot be changed while the power is on.
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| standard model £
©
-
(=]
Sie Motor size 28 mm sq. 42 mm sq. 60 mm sq. .E_
(-]
Motor length 59.2 mm 78.5 mm 55.9 mm 68.8 mm 100.8 mm “
-
Motor model number PBM281DXE50 PBM285DXE50 PBM423DXK50 PBM603DXK50 PBM604DXK50 g'
Compatible driver model number PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340 2
Max. stall torque N-m 0.055 0.115 0.39 1.05 1.85
Rotor inertia x10*kg-m? 0.01 0.022 0.056 0.4 0.84
Allowable thrust load N 10 10 9.8 14.7 14.7 =
Allowable radial load * N 26 26 48 120 120 5
Motor mass kg 0.16 0.26 0.35 0.85 1.42 s
Characteristics diagram ©) ® ® @ ® =
® Maintain motor surface temperature at 85°C or lower while in use. g
*The load point is at the end of the output shaft. =
5
(&)
<
M Characteristics diagram
Torque 24VDC 48VDC Power supply current 24VDC ======= 48VDC ======~ =
5
2
(D Motor model number PBM281DXE50 (@ Motor model number PBM285DXE50 (® Motor model number PBM423DXK50 s
2
0.10 10 0.20 10 05 10 =
9 g 9 < s g =
0.08— 8 = 0.16 8 = 0.4 8 ¥ o
E i T g € 72 € = 78 a
2006 N 53 2 02— 53 z 03 \\\ 5 3
3 o — 5 a g ~ - s \ ° 3
T 0.04 4 o T 008 S— 4 2 T 02 N 4 o
5 — 2 5 — 2 5 2 o
© 32 I 3 2 IS 3 2 =
0.02 2 2 0.04 o 2 2 01— =T ——f=sw==siE 2 2 -
——oE==iz=g======r==iz=g | & ——E==t——d==s===r==i==o | & T [ | =
Ol== FE=g=====T=" 7" 0 0l === s=3===r="T 0 0 - 0 t
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500 =
Speed (min™) Speed (min™") Speed (min™) g
S
=
P
(@ Motor model number PBM603DXK50 (® Motor model number PBM604DXK50 g
a
20 10 20 10 E_
9 g \\\ < =
16 8 = 16 8 = o
€ 7 5 = \ \\ 7 § S
fn 55 £\ 5 5
Y = 5> ° N 5>
g 08 ™ 4 2 g 08 \\ 4 2
ﬁ [ TN QY pepap 3 @ o X-“—--\ T 3 ©
’ SR . = - N === =
0alwt Lot IS — 2 8 04—+ 2 8
e —~—— g e — g
< T2 1 o
0 0 0 0
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Speed (min™") Speed (min™")

Options

System Configuration Diagram P p. 50 Compatible Driver / Motor Combinations P p. 51  Driver Dimensions P p. 52 Motor Dimensions P pp. 78 to 80

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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DC Input Drivers / Motors Type P Multi-axis

l Low-backlash gear model

5 Motor size 42 mm sq.
ize
Motor + gear length 86.1 mm
Motor model number PBM423DGAK50 PBM423DGBK50 PBM423DGEK50 PBM423DGGK50 PBM423DGJK50
Compatible driver model number PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340
Allowable torque N-m 0.343 0.686 0.98 1.47 1.47
Rotor inertia x10*kg-m? 0.056 0.056 0.056 0.056 0.056
Gear ratio — 1:3.6 1:7.2 1:10 1:20 1:30
Backlash deg. or less 0.6 0.4 0.35 0.25 0.25
Allowable speed min” 500 250 180 90 60
Rotation direction comfnea‘ﬁﬂvdeirteoction Forward Forward Forward Reverse Reverse
Allowable thrust load N 15 15 15 15 15
Allowable radial load * N 20 20 20 20 20
Motor mass kg 0.48 0.48 0.48 0.48 0.48
Characteristics diagram @ ® ® @ ®
® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
M Characteristics diagram
Allowable torque 24VDC 48VDC 24VDC/48VDC Power supply current 24 VDC «eeeeiees: 48VDC wrerserensensens
(D Motor model number PBM423DGAK50 @ Motor model number PBM423DGBK50 (® Motor model number PBM423DGEK50
0.5 10 1.0 10 20 10
9 < 9 < 9 <
04 : R~ 08 : J— 16 8 =
- 7 6 = 7 8 = 7 8
€ = € = € =
> 03 6 3 > 06 6 3 > 12 6 3
Y 5 > > 5 > Y 5 >
2 02 1 8 3 04 1 8 g 08 T
° 3 @ © 3 @ © 3 @
0.1 2 2 02 2 2 04 2 2
19 10 e T8
ot 0 ot 0 1] 0
0 100 200 300 400 500 0 50 100 150 200 250 0 50 100 150 200
Output speed (min™") Output speed (min™") Output speed (min™")
6 560 1 060 1 5‘00 2(;00 6 560 1 Obﬂ 1 SbO 2060 6 560 1060 1 Sbﬂ 2600
Input speed (min~") Input speed (min~") Input speed (min™")
@ Motor model number PBM423DGGK50 (® Motor model number PBM423DGJK50
20 10 20 10
E 9z
16 8 = 16 ;-
c c
B T g B TE
> 12 6 3 = 12 6 3
° 5 > ° 5>
g 08 4 8 g2 o0s 4 8
'9 3 3 '9 3 3
2 2 2 2
TR 1 o
o o
0 0
0 20 40 60 80 100 0 10 20 30 40 50 60
Output speed (min™") Output speed (min™")
6 560 IObO 1560 20‘00 6 560 10b0 15b0 20b0

Input speed (min~")

System Configuration Diagram P p. 50

Compatible Driver / Motor Combinations P p. 51

Input speed (min~")

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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Driver Dimensions P p. 52 Motor Dimensions P pp. 78 to 80
When using a motor with low-backlash gear, exceeding the allowable torque might damage the gear. Carefully select products so that the configured system can operate within the specified limit value.



| Low-backlash gear model

AC Input Set Models typer

5 Motor size 60 mm sq.
ize
Motor + gear length 114.3 mm
Motor model number PBM603DGAK50 PBM603DGBK50 PBM603DGEK50 PBM603DGGK50 PBM603DGJK50
Compatible driver model number PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340
Allowable torque N-m 1.25 2.5 3 Bi5) 4
Rotor inertia x104kg-m? 0.4 0.4 0.4 0.4 0.4
Gear ratio — 1:3.6 1:7.2 1:10 1:20 1:30 %
Backlash deg. or less 0.55 0.25 0.25 0.17 0.17 5
Allowable speed min” 500 250 180 90 60 §
i =
Rotation direction comSneaEHv;rteoction Forward Forward Reverse Reverse Reverse E
Allowable thrust load N 30 30 30 30 30 ‘g_
Allowable radial load * N 100 100 100 100 100 =
Motor mass kg 1.22 1.22 1.22 1.22 1.22 <
Characteristics diagram @ ® ® @ ®
® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
H
5
°
o . s
M Characteristics diagram =
@
Allowable torque 24VDC 48VDC 24VDC/48 VDC =—— Power supply current 24 VDC «eeeeiees: 48VDC wrerserensensens “”_,
2
=
a
(D Motor model number PBM603DGAKS50 @ Motor model number PBM603DGBK50 (® Motor model number PBM603DGEK50
20 10 5 10 5 10
'z vz = | :
16 : R~ 4 [:J— 4 -~ =
— 7 © - 7 ® - 7 6 [|BE
£ 6 3 £ 6 3 £s s 3 [
r 5 > ° 5 > by S | =
3 08 4 2 g 2 4 8 3 2 | S
L N N 32 @ 308 R e N | S
"""" 2 2 2 2 - ' =
H 2 2 =
1R 18 T8 5
0 0 0 2
200 300 400 500 100 150 200 250 0 50 100 150 200 5
Output speed (min™") Output speed (min™") Output speed (min™") E.
0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 2000 =
Input speed (min~") Input speed (min~") Input speed (min™") 3
@ Motor model number PBM603DGGK50 (® Motor model number PBM603DGJK50
5 10 5 10
9z 9 g
4 8 = 4 8 =
— S - 7 6
£ - £ g
z 3 6 3 z 3 6 3
° 5 > Y 5 >
2 2 1 8 g 2 4 &
R s L 338 3 2
2 2 2 2
2 2
19 -
0 0
0 20 40 60 80 100 0 10 20 30 40 50 60 &
Output speed (min~") Output speed (min™")
6 560 10b0 1 560 2060 6 560 1060 1550 2060
Input speed (min™") Input speed (min™")

Options

System Configuration Diagram Pp. 50  Compatible Driver / Motor Combinations P p. 51 Driver Dimensions Pp. 52 Motor Dimensions P pp. 78 to 80

When using a motor with low-backlash gear, exceeding the allowable torque might damage the gear. Carefully select products so that the configured system can operate within the specified limit value.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well. 57
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DC Input Drivers / Motors Type P Multi-axis

l Harmonic gear model

Sie Motor size 28 mm sq. 42 mm sq.
Motor + gear length 97.7 mm 95.1 mm
Motor model number PBM281DHLE50 PBM281DHME50 PBM423DHJK50 PBM423DHLK50 PBM423DHMK50
Compatible driver model number PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340
Allowable torque N-m 1.5 2 2.2 85 5
Allowable
instantaneous torque N 2.6 3.6 4.5 8.3 11
Rotor inertia x10%kg-m? 0.013 0.013 0.068 0.068 0.068
Gear ratio = 1:50 1:100 1:30 1:50 1:100
Hysteresis loss Arc min or less — 3.6 24 2.4
: . 4103 0.4to0 3 _ _ —
ket o Are min (at +0.06 N-m) (at +0.08 N-m)
Allowable speed min-! 70 35 116 70 35
Rotation direction Comfniﬁg";rfcﬁon Reverse Reverse Reverse Reverse Reverse
Allowable thrust load N 100 100 1150 1150 1150
Allowable radial load * N 160 160 275 275 275
Motor mass kg 0.27 0.27 0.54 0.54 0.54
Characteristics diagram @ ® ® @ ®
® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
M Characteristics diagram
Allowable torque 24VDC 48VDC 24VDC/48VDC
Allowable instantaneous torque 24VDC ======= 48VDC ======= 24VDC/48VDC ======= Power supply current 24 VDC e 48VDC wrerersreeniens

@ Motor model number PBM281DHLES0

o1
=)

E
4 8 =
- &
E -
z 3 6 3
PR SR EEL T 5 >
) S SN - 4 8
© — 3 2
[}
1 2 2
. [
0 : 0
0 10 20 30 40 5 60 70 80 90
Output speed (min™")
0 1000 2000 3000 4000
Input speed (min™)
@ Motor model number PBM423DHLK50
10 10
i
e S s e A 8 =
— . A2 7 q:,
£ S £
z 6 < 6 3
>
g Kt > 2
<3 4 < 4 %
e 3 @
o
2z
[
0

0 10 20 30 40 50 60 70 80 90
Output speed (min™")

0 1000 2000 3000 4000

Input speed (min~")

System Configuration Diagram P p. 50 Compatible Driver / Motor Combinations P p. 51

When using a motor with harmonic gear, exceeding the allowable instantaneous torque might damage the gear. Carefully select products so that the configured system can operate within the
specified limit value.

@ Motor model number PBM281DHMES0

5 10
s
4 8 E
—  pmmteemeeeeesempeod 79
£ o] 5
z 3 6 3
< 5 >
Q
g 2 L g
i 32
1 2 2
18
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0bu
0 5 10 15 20 25 30 35 40 45
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0 1000 2000 3000 4000
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(® Motor model number PBM423DHMKS50

20 10
9z
16 : J—
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£ E
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=] S Q
o 8 ~ 4 Q
c Mo a
= 8 2
4 2 2
18

ol 0
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Torque (N-m)

(® Motor model number PBM423DHJK50
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0 1000 2000

3000 4000

Input speed (min™)

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.

Driver Dimensions P p. 52 Motor Dimensions P pp. 78 to 80
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| Harmonic gear model

AC Input Set Models typer

5 Motor size 60 mm sq.
ize
Motor + gear length 135.8 mm
Motor model number PBM603DHLK50 PBM603DHMKS50
Compatible driver model number PB4D003P340 PB4D003P340
Allowable torque N-m 5.5 8
Allowable
instantaneous torque N 14 20 N
Rotor inertia x10kg-m? 0.435 0.435 E;
Gear ratio — 1:50 1:100 @
-
Hysteresis loss Arc min or less = = E‘:‘
3 3 0.4to0 3 0.4t0 1.5 D
Lost motion Are min (at £0.28 N-m) (at £0.4 N-m) @
-
Allowable speed min’ 70 85 5
) — Relative to <
Rotation direction /= e stion Reverse Reverse <
Allowable thrust load N 400 400
Allowable radial load * N 360 360
Motor mass kg 1.45 1.45 s
Characteristics diagram ) ® ;;;:
® Maintain motor surface temperature at 85°C or lower while in use. ©
*When load is applied at 1/3 length from output shaft end. 'S
=
3
H
M Characteristics diagram =
a
Allowable torque 24VDC 48VDC 24VDC/48VDC
Allowable instantaneous torque 24VDC ======= 48VDC ======= 24VDC/48VDC ======= Power supply current 24 VDC e 48VDC wrerersreeniens
(D Motor model number PBM603DHLK50 (® Motor model number PBM603DHMKS0 g
E
20 10 50 10 S
9z 9 = =
< < »
16 j g 40 j eé E
E NN E i s
z 12 N 6 3 z 30 6 3 =
o S 5= ® 5 = )
5 s ¢ & g - ' & -
i S 328 : - S
2 2 10}= ; 8 s
3 K 3
s " 18 =
0 0 0 0 o
0 10 20 30 40 50 60 70 80 90 0 5 10 15 20 25 30 35 40 45 =]
Output speed (min~") Output speed (min™")
0 1000 2000 3000 4000 6 1060 2600 3600 40b0
Input speed (min~) Input speed (min~)

Options

System Configuration Diagram P p. 50 Compatible Driver / Motor Combinations P p. 51  Driver Dimensions P p. 52 Motor Dimensions P pp. 78 to 80

When using a motor with harmonic gear, exceeding the allowable instantaneous torque might damage the gear. Carefully select products so that the configured system can operate within the
specified limit value.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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DC Input Drivers / Motors Type P Multi-axis

l Electromagnetic brake model

Motor size

. 28 mm sq. 42 mm sq. 60 mm sq.
Motor + brake length 98.5 mm 117.8 mm 88.3 mm 108.1 mm 140.1 mm

Motor model number PBM281DCE50 PBM285DCE50 PBM423DCK50 PBM603DCK50 PBM604DCK50
Compatible driver model number PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340
Max. stall torque N-m 0.055 0.115 0.39 1.05 1.85
Rotor inertia x10kg-m? 0.011 0.023 0.071 0.559 1.0
Allowable thrust load N 9.8 9.8 9.8 14.7 14.7
Allowable radial load * N 26 26 48 120 120
Motor mass kg 0.28 0.35 0.5 1.19 1.76

™ Brake type _ No excitation No excitation No excitation No excitation No excitation
@ actuating type actuating type actuating type actuating type actuating type
g Power supply voltage Y 24 VDC+5% 24 VDC+5% 24 VDC+5% 24 VDC+5% 24 VDC+5%
% Power consumption wW 3.6 (at 20°C) 3.6 (at 20°C) 2.4 (at 75°C) 6 (at 75°C) 6 (at 75°C)
% Static friction torque N-m or over 0.049 0.049 0.3 0.8 0.8

S Brake operating time ms or less 20 20 20 20 20

g Brake release time ~ ms or less 20 20 30 30 30
Characteristics diagram ©) ® ® @ ®

® Maintain motor surface temperature at 85°C or lower while in use.

*The load point is at the end of the output shaft.

M Characteristics diagram

Torque 24VDC 48VDC

Power supply ¢

urrent 24VDC =======

(D Motor model number PBM281DCE50 (@ Motor model number PBM285DCE50
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System Configuration Diagram Pp. 50 Compatible Driver / Motor Combinations P p. 51

The electromagnetic brake only works when the motor is stopped, and cannot be used for braking.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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Driver Dimensions P p. 52 Motor Dimensions P pp. 78 to 80
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rS Type E Multi-axis

DC Input Drivers / Motors
Type E Multi-axis EtherCAT interface

M Lineup
Motor

Motor size: 28 mm sq., 42 mm sg., 60 mm sq.

Driver CE€ 2 & c“‘@us [€

Model number: PB4D003E440
Input power supply: 24/48 VDC
Number of control axes: 4

Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64
Driver Specifications P p. 64  Specifications / Characteristics Diagram P pp. 67 to 78
Motor Dimensions P pp. 79 to 83 Motor Specifications P p. 84

System Configuration Diagram

24/48VDC
Circuit breaker Electromagnetic contactor Switching power supply
2 ( Setup software
ig @
-_— - - D
-_— - -
= Regenerative unit*
Protects the power line. Switches driver power  Filters out incoming Converts power \
Cuts off circuit in the on/off. noise from power line.  supply from AC to DC % e
event of overcurrent. Use together with a power.
surge protector. \—

0 PC communication cable

7]

To the next EtherCAT driver

Host devices 1/0 signal cable

Motor extension cable

R R gy

[~
Lo adbgdbedlsd

(=]

[==c)
o
2
[e]

(==

Power cable

To another —9—
driver ;

CN4

=

Power cable

(1)

] cns

=

proeEs) [DEEEEE

Motor (axis 1) Motor (axis 2) Motor (axis 3) Motor (axis 4)

* Connect the regenerative unit when a 60 mm sqg. motor is used. Check the voltage while in operation.
To be provided by the customer. 9 to @

62

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



Compatible Driver / Motor Combinations

No set models are available with this driver. Since this driver is capable of controlling multiple axes, order the necessary number of motors.

Motor external dimensions

og Flan.ge size x Motor length (mm) :\:ﬁz;:%zzletorque Alowable - Motor model number S Page
& Optical Battery-less torque* for Sp‘?ef“ ratio (deg.) Optical Battery-less number O Motor
= incremental optical absolute Models with (min™) incremental optical absolute Specifications . )
encoder encoder gear) (N-m) encoder encoder Cim=nsions
28X28X59.2 — 0.055 = = = PBM281DXE50 = p. 67 p.78
3 % 28X28X785 — 0.115 = = = PBM285DXE50  — p. 67 p.78
9 2 42X42X55.9 42X42X74.7 0.39 = = = PBM423DXK50  PBM423DXR60 pp. 67, 73 pp. 78, 82
& %’_ 60X60X68.8 60X60%X87.6 1.05 = = = PBM603DXK50  PBM603DXR60 pp. 67,73 pp. 78, 82
60X60X100.8 60X60X119.6 1.85 — — — PBM604DXK50  PBM604DXR60 pp. 67,73 pp. 78, 82
42X42X86.1 42X42X104.9 0.343 500 1:3.6 0.6 PBM423DGAK50 PBM423DGAR6G0 pp. 68, 74 pp. 78, 82
5 42X42X86.1 42X42X104.9 0.686 250 1:7.2 0.4 PBM423DGBK50 PBM423DGBR60 pp. 68, 74 pp. 78, 82
i 42X42X86.1 42X42X104.9 0.98 180 1:10 0.35 PBM423DGEK50 PBM423DGER6G0 pp. 68, 74 pp. 78, 82
?’;r 42X42X86.1 42X42X104.9 1.47 90 1:20 0.25 PBM423DGGK50 PBM423DGGR60 pp. 68, 74 pp. 78, 82
S  42X42X86.1 42X42X104.9 1.47 60 1:30 0.25 PBM423DGJK50 PBM423DGJR60 pp. 68, 74 pp. 78, 82
tg 60X60X114.3 60X60X133.1 1.25 500 1:3.6 0.55 PBM603DGAK50 PBM603DGARG0 pp. 69, 75 pp. 78, 82
S 60X60X114.3 60X60X133.1 2.5 250 1:7.2 0.25 PBM603DGBK50 PBM603DGBR60 pp. 69, 75 pp. 78, 82
g_ 60X60X114.3 60X60X133.1 3 180 1:10 0.25 PBM603DGEK50 PBM603DGER6G0 pp. 69, 75 pp. 78, 82
2 60X60X114.3 60X60X133.1 3.5 90 1:20 0.17 PBM603DGGK50 PBM603DGGR60 PB4D003E440 pp. 69, 75 pp. 78, 82
60X60X114.3 60X60X133.1 4 60 1:30 0.17 PBM603DGJK50 PBM603DGJR60 pp. 69, 75 pp. 78, 82
T 28X28X97.7 — 1.5 (2.6) 70 1:50 = PBM281DHLE5S0 — p. 70 p.79
% 28X28X97.7 — 2 (3.6) 35 1:100 = PBM281DHMES0 — p. 70 p.79
S 42x42x95.1 42X42X113.9 2.2 (4.5) 116 1:30 — PBM423DHJK50  PBMA423DHJR60 pp. 70, 76 pp. 79, 82
% 42X42X95.1 42X42%X113.9 3.5(8.3) 70 1:50 == PBM423DHLK50 PBM423DHLR60 pp. 70, 76 pp. 79, 82
S 42x42x95.1 42X42%X1139 5 (11) 35 1:100 = PBM423DHMK50 PBM423DHMR60 pp- 70, 76 pp. 79, 82
g_ 60X60X135.8 60X60X154.6 5.5 (14) 70 1:50 = PBM603DHLK50 PBM603DHLR60 pp- 71,76 pp.79, 83
2 B0X60X135.8 B0XB60X154.6 8 (20) 35 1:100 = PBM603DHMK50 PBM603DHMR60 pp- 71,76 pp.79, 83
m 28X28X985 — 0.055 — — — PBM281DCE5S0 — p.72 p- 80
g g 28X28%X117.8 — 0.115 = — — PBM285DCE5S0  — p.72 p. 80
§ § 42X42X88.3 42X42X107.4 0.39 = = = PBM423DCK50  PBM423DCR60 pp- 72,77 pp. 80, 83
ég 60X60X108.1 60X60X126.9 1.05 — — — PBM603DCK50  PBM603DCR60 pp- 72,77 pp. 80, 83
® 60X60X140.1 60X60X158.9 1.85 — = = PBM604DCK50  PBMG04DCR60 pp. 72, 77 pp. 80, 83
* Numbers in parenthesis following allowable torques indicate allowable instantaneous torques.
Options and Peripherals
Product names Standard model Connector set Extendable Remarks B
number (length) model number max. length
@ Power cable PBG10PO010A {1 m) PBC10PO000A 2 m ** — p. 90 §
PBC10P0020A (2 m) E
Used when multiple axes are connected E
@ Power cable (between drivers) PBC10P0002B (0.2 m)  PBC10PO000A 2 m ** in a daisy chain configuration for p. 90 '@
communication. g
PBC8MO010A (1 m) An extension cable is required when the E
© Motor extension cable PBC8MO0030A (3 m) PBC8MO0O00A 20 m distance between the motor and driver p. 91 g
PBC8MO050A (5 m) SRk D @ £
PBC7E0010A (1 m) An extension cable is required when the E.
@ Encoder extension cable PBC7E0030A (3 m) PBC7E0000A 20 m distance between the motor and driver p. 91 £
PBC7E0050A (5 m) R BN s
O 1/0 signal cable PBC9S0010C (1 m) PBC9S0000C 2 m — p. 93
. AL-00896515-01 (1 m) PC communication cable for setu
© PC communication cable AL-00896515-02 (2 m) — software P p. 93
0 s s M — - mmmommeeens g
© Regenerative unit PBFE-02 — — — p. 92

** The total extended length to the furthest driver from the power supply should not exceed this length.
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DC Input Drivers / Motors Type E Multi-axis

Driver Dimensions unit: mm

(70) 95

150

j:j%l’

Driver Specifications

M General specifications

Model number PB4D003E440
Interface EtherCAT communication
bl el el 24/48VDC +10% 14A
Input power power supply
Basic supply control circut  24vpc 10% 1.5A
specifications pOWer SUpply
Number of control axes 4 axes

Protection rating Class Il

Environment Operating

e N Installation category (overvoltage category): |, Pollution degree: 2

Mass 0.7 kg

Max. motor speed 4500 min”, (3000 min' for 60 mm sq. motor)

Holding brake control function Built in

Main circuit overcurrent, overload error, initialization error, driver overheat, main circuit

. . overvoltage, regeneration error, main circuit undervoltage, control circuit undervoltage,
Protection functions

Functions encoder disconnection, overspeed error, position deviation error, wrap around, memory
error, CPU peripheral circuit error, communication error
LED indicators Power, Status, Alarm
Rotary switch Station alias setting
Computer port USB 2.0
Physical layer / protocol 100BASE-TX / IEEE802.3 Fast Ethernet
Bit rate 100 Mbit/s (Full duplex)
EtherCAT Communication port /Topology RJ45 connector (2 ports) / Daisy chain (max. 65535 nodes)
v Device profile Device profile: CoE (IEC 61800-7-201), FoE (ASCII code access)
SM2 event synchronization, DC synchronization (SYNC0/SYNC1), non-synchronized
Synchronization mode (asynchronous FreeRun mode)
Minimum cycle time: 0.25 ms
Photocoupler input method. Input resistance: 2.2 kQ
Input signal Input signal voltage: High-level: 4.0 to 26.4 VDC; Low-level: 0 to 1.0 VDC, Number of
1/0 signal inputs: 16
. Open collector output by photocoupler. Output signal standard: Vceo=4.75 to 26.4V,
Output signal IcESO mA max. Nurelberyo?outputs:pn ? g
M Safety standards
Directive Standards
CE marking in Europe Low-voltage directive EN 61800-5-1
EMC directive EN 61800-3, EN 61000-6-2, EN 61000-6-4
Directive Standards
UKCA marking in Great Britain  Electrical Equipment (Safety) Regulations 2016 EN 61800-5-1
In compliance from July 2022 production onwards. E|ectromagnetic Compatibility Regulations 2016 EN 61800-3, EN 61000-6-2, EN 61000-6-4
RoHS Directive Standards
RoHS Directive 2011/65/EU EN 63000:2018
Classification Standards File No.
ut uL UL 508C E179775

UL for Canada (cUL)
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External Wiring Diagram
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DC Input Drivers / Motors Type E Multi-axis

Wiring

M Connector Models and Compatible Cables

. Connector - . Maxim_um
Application . Description Manufacturer model number Compatible cables Iextenﬁlon Manufacturer
' engt
Header (Driver side) 5569-08A2
Housing 5557-08R-210
Revar szl CN1 5556T3 (AWG16 linked) AWG16 to 24 2m Molex Japan Co.,
CN2 Terminal 5556 T3L (AWG16 single) Discrete line Ltd.
5556T (AWG18 to 24 linked)
5556TL (AWG18 to 24 single)
Tab header (Driver side) 2-1827876-3
Receptacle housing 2-1827864-3 .
Power ngOto Receptacle contact 1827572-2 (AWG18 to 22) g\i/!cGr;tsetlci)nzez 20 m :]F;/;c;rlflc(;aclzromcs
Tab housing (for relay)  2-1903130-3 o
Tab contact (for relay) 1903114-2 (AWG18 to 22)
Tab header (Driver side) 1-1827876-6
CN3 to Receptacle housing 1-1827864-6 AWG22 to 28 Ty Eleionutse
Encoder CN6 Receptacle contact 1827570-2 (AWG22 to 28) Sh_ielded twisted 20 m BT
Tab housing (for relay)  1-1903130-6 pair o
Tab contact (for relay) 1903112-2 (AWG22 to 28)
Connector (driver side) HDR-EC50LFDT-SLD+ AWG30 (IDC (insula-
Plastic case HDR-50LPH tion dis)place;nent
HDR-E50MAG1+ contact) type
1/0 signals CN11 (IDC (insulation displacement AWG28 (Soldering 2 m EggYDéE%USL#:)N
Connector contact) type) type) v ’
HDR-E50MSG1+ Shielded discrete
(Soldering type) line
Please connect to a host device and another driver via IN and OUT connectors,
respectively.
Please use a shielded twisted-pair (STP) cable in category 5e or better. Depends
EtherCAT IN, OUT As the ports support auto-crossover function called “auto MDI/MID-X", a on the =
feature that automatically detects the required cable connection type and cable.
configures the connection appropriately, either straight-through or crossover
cable can be used.
USB PC Commercially available USB cables (mini-B connector on driver side) can be 5m _

used.

@ Refer to the manufacturer’s catalog for detailed connector specifications.

® If the maximum extended length is exceeded, take necessary countermeasures to prevent malfunctions due to line noise.

® When daisy-chaining a driver to another driver via CN1 and CN2 ports, please pay attention to the total current from the power supply. Keep it below 7 A when normally
operating, and ensure it doesn’t exceed 14 A even at peak time such as acceleration.
Also, the total extended cable length from a power supply to the furthest driver should not exceed the above length.
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I Standard model Optical incremental encoder type E
2
(=]
Sie Motor size 28 mm sq. 42 mm sq. 60 mm sq. .E_
(-]
Motor length 59.2 mm 78.5 mm 55.9 mm 68.8 mm 100.8 mm “»
-
Motor model number PBM281DXE50 PBM285DXE50 PBM423DXK50 PBM603DXK50 PBM604DXK50 5
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 2
Max. stall torque N-m 0.055 0.115 0.39 1.05 1.85
Rotor inertia x10*kg-m? 0.01 0.022 0.056 0.4 0.84
Allowable thrust load N 10 10 9.8 14.7 14.7 o
Allowable radial load * N 26 26 48 120 120 o
Motor mass kg 0.16 0.26 0.35 0.85 1.42 2
Characteristics diagram ©) ® ® @ ® =
® Maintain motor surface temperature at 85°C or lower while in use. ﬁ
*The load point is at the end of the output shaft. 5
£
(%]
<
M Characteristics diagram
Torque 24VDC 48VDC Power supply current 24VDC ======= 48VDC ======= s
5
2
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2
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Options

System Configuration Diagram P p. 62 Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64 Motor Dimensions P pp. 78 to 80

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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DC Input Drivers / Motors

Type E Multi-axis

I Low-backlash gear model Optical incremental encoder type

5 Motor size 42 mm sq.
ize
Motor + gear length 86.1 mm
Motor model number PBM423DGAK50 PBM423DGBK50 PBM423DGEK50 PBM423DGGK50 PBM423DGJK50
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440
Allowable torque N-m 0.343 0.686 0.98 1.47 1.47
Rotor inertia x10*kg-m? 0.056 0.056 0.056 0.056 0.056
Gear ratio — 1:3.6 1:7.2 1:10 1:20 1:30
Backlash deg. or less 0.6 0.4 0.35 0.25 0.25
Allowable speed min” 500 250 180 90 60
Rotation direction comfnea‘ﬁﬂvdeirteoction Forward Forward Forward Reverse Reverse
Allowable thrust load N 15 15 15 15 15
Allowable radial load * N 20 20 20 20 20
Motor mass kg 0.48 0.48 0.48 0.48 0.48
Characteristics diagram @ ® ® @ ®
® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
M Characteristics diagram
Allowable torque 24VDC 48VDC 24VDC/48VDC Power supply current 24 VDC «eeeeiees: 48VDC wrerserensensens
(D Motor model number PBM423DGAK50 @ Motor model number PBM423DGBK50 (® Motor model number PBM423DGEK50
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9 < 9 < 9 <
04 : R~ 08 : J— 16 8 =
- 7 6 = 7 8 = 7 8
€ = € = € =
> 03 6 3 > 06 6 3 > 12 6 3
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6 560 1 060 1 5‘00 2(;00 6 560 1 Obﬂ 1 SbO 2060 6 560 1060 1 Sbﬂ 2600
Input speed (min~") Input speed (min~") Input speed (min™")
@ Motor model number PBM423DGGK50 (® Motor model number PBM423DGJK50
20 10 20 10
E 9z
16 8 = 16 ;-
c c
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g 08 4 8 g2 o0s 4 8
'9 3 3 '9 3 3
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TR 1 o
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0 0
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6 560 IObO 1560 20‘00 6 560 10b0 15b0 20b0

Input speed (min~")

System Configuration Diagram P p. 62

Input speed (min~")

Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64 Motor Dimensions P pp. 78 to 80
When using a motor with low-backlash gear, exceeding the allowable torque might damage the gear. Carefully select products so that the configured system can operate within the specified limit value.

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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I Low-backlash gear model Optical incremental encoder type

Sie Motor size 60 mm sq.

Motor + gear length 114.3 mm
Motor model number PBM603DGAK50 PBM603DGBK50 PBM603DGEK50 PBM603DGGK50 PBM603DGJK50
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440
Allowable torque N-m 1.25 2.5 3 Bi5) 4
Rotor inertia x104kg-m? 0.4 0.4 0.4 0.4 0.4
Gear ratio — 1:3.6 1:7.2 1:10 1:20 1:30
Backlash deg. or less 0.55 0.25 0.25 0.17 0.17
Allowable speed min” 500 250 180 90 60
Rotation direction comSneaEﬂV;rteoction Forward Forward Reverse Reverse Reverse
Allowable thrust load N 30 30 30 30 30
Allowable radial load * N 100 100 100 100 100
Motor mass kg 1.22 1.22 1.22 1.22 1.22
Characteristics diagram @ ® ® @ ®
® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
M Characteristics diagram
Allowable torque 24VDC 48VDC 24VDC/48VDC Power supply current 24 VDC «eeeeiees: 48VDC wrerserensensens
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System Configuration Diagram P p. 62

(@ Motor model number PBM603DGBK50
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Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64 Motor Dimensions P pp. 78 to 80

Power supply current (A)

When using a motor with low-backlash gear, exceeding the allowable torque might damage the gear. Carefully select products so that the configured system can operate within the specified limit value.

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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DC Input Drivers / Motors Type E Multi-axis

I Harmonic gear model Optical incremental encoder type

Sie Motor size 28 mm sq. (angular dimension 33 mm sq.) 42 mm sq.
Motor + gear length 97.7 mm 95.1 mm
Motor model number PBM281DHLE50 PBM281DHME50 PBM423DHJK50 PBM423DHLK50 PBM423DHMK50
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440
Allowable torque N-m 1.5 2 2.2 85 5
Allowable
instantaneous torque N 2.6 3.6 4.5 8.3 11
Rotor inertia x10%kg-m? 0.013 0.013 0.068 0.068 0.068
Gear ratio = 1:50 1:100 1:30 1:50 1:100
Hysteresis loss Arc min or less — 3.6 24 2.4
: . 4103 0.4to0 3 _ _ —
ket o Are min (at +0.06 N-m) (at +0.08 N-m)
Allowable speed min-! 70 35 116 70 35
Rotation direction Comfniﬁg";rfcﬁon Reverse Reverse Reverse Reverse Reverse
Allowable thrust load N 100 100 1150 1150 1150
Allowable radial load * N 160 160 275 275 275
Motor mass kg 0.27 0.27 0.54 0.54 0.54
Characteristics diagram @ ® ® @ ®
® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
M Characteristics diagram
Allowable torque 24VDC 48VDC 24VDC/48VDC
Allowable instantaneous torque 24VDC ======= 48VDC ======= 24VDC/48VDC ======= Power supply current 24 VDC e 48VDC wrerersreeniens

@ Motor model number PBM281DHLES0

@ Motor model number PBM281DHMES0
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System Configuration Diagram P p. 62 Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64 Motor Dimensions P pp. 78 to 80

When using a motor with harmonic gear, exceeding the allowable instantaneous torque might damage the gear. Carefully select products so that the configured system can operate within the

specified limit value.

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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I Harmonic gear model Optical incremental encoder type

s Motor size 60 mm sq.
ize
Motor + gear length 135.8 mm
Motor model number PBM603DHLK50 PBM603DHMKS50
Compatible driver model number PB4D003E440 PB4D003E440
Allowable torque N-m 5.5 8
Allowable
instantaneous torque N 14 20
Rotor inertia x10kg-m? 0.435 0.435
Gear ratio — 1:50 1:100
Hysteresis loss Arc min or less =
3 : 4103 0.4to 1.5
Lost motion Arc min (at £0.28 N-m) (at +0.4 N-m)
Allowable speed min” 70 35
q S Relative to
Rotation direction /= e stion Reverse Reverse
Allowable thrust load N 400 400
Allowable radial load * N 360 360
Motor mass kg 1.45 1.45
Characteristics diagram ) ®
® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
M Characteristics diagram
Allowable torque 24VDC 48VDC 24VDC/48VDC
Allowable instantaneous torque 24VDC ======= 48VDC ======= 24VDC/48VDC ======= Power supply current 24 VDC «eeeeieee: 48VDC wrerrersrmeniees

(@ Motor model number PBM603DHLK50
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System Configuration Diagram P p. 62 Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64 Motor Dimensions P pp. 78 to 80

When using a motor with harmonic gear, exceeding the allowable instantaneous torque might damage the gear. Carefully select products so that the configured system can operate within the

specified limit value.

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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DC Input Drivers / Motors Type E Multi-axis

I Electromagnetic brake model Optical incremental encoder type

Motor size

. 28 mm sq. 42 mm sq. 60 mm sq.
Motor + brake length 98.5 mm 117.8 mm 88.3 mm 108.1 mm 140.1 mm

Motor model number PBM281DCE50 PBM285DCE50 PBM423DCK50 PBM603DCK50 PBM604DCK50
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440
Max. stall torque N-m 0.055 0.115 0.39 1.05 1.85
Rotor inertia x10kg-m? 0.011 0.023 0.071 0.559 1.0
Allowable thrust load N 9.8 9.8 9.8 14.7 14.7
Allowable radial load * N 26 26 48 120 120
Motor mass kg 0.28 0.35 0.5 1.19 1.76

™ Brake type _ No excitation No excitation No excitation No excitation No excitation
@ actuating type actuating type actuating type actuating type actuating type
g Power supply voltage Y 24 VDC+5% 24 VDC+5% 24 VDC+5% 24 VDC+5% 24 VDC+5%
% Power consumption wW 3.6 (at 20°C) 3.6 (at 20°C) 2.4 (at 75°C) 6 (at 75°C) 6 (at 75°C)
% Static friction torque N-m or over 0.049 0.049 0.3 0.8 0.8

S Brake operating time ms or less 20 20 20 20 20

g Brake release time ~ ms or less 20 20 30 30 30
Characteristics diagram ©) ® ® @ ®

® Maintain motor surface temperature at 85°C or lower while in use.

*The load point is at the end of the output shaft.

M Characteristics diagram

Torque 24VDC

48VDC

Power supply current 24VDC

(D Motor model number PBM281DCE50

(® Motor model number PBM285DCE50
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System Configuration Diagram P p. 62 Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64 Motor Dimensions P pp. 78 to 80
The electromagnetic brake only works when the motor is stopped, and cannot be used for braking.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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I Standard model Battery-less optical absolute encoder type

AC Input Set Models typer

5 Motor size 42 mm sq. 60 mm sq.
ize
Motor length 74.7 mm 87.6 mm 119.6 mm
Motor model number PBM423DXR60 PBM603DXR60 PBM604DXR60
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440
Max. stall torque N-m 0.39 1.05 1.85
Rotor inertia x104kg-m? 0.056 0.4 0.84
Allowable thrust load N 9.8 14.7 14.7 =
Allowable radial load * N 48 120 120 5
Motor mass kg 0.42 0.88 1.45 %
Characteristics diagram @ ® ® <
® Maintain motor surface temperature at 85°C or lower while in use. (2
*The load point is at the end of the output shaft. 5
£
o
<<
M Characteristics diagram
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System Configuration Diagram P p. 62 Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64 Motor Dimensions P pp. 82 to 83

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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DC Input Drivers / Motors

I Low-backlash gear model Battery-less optical absolute encoder type

Type E Multi-axis

5 Motor size 42 mm sq.
ize
Motor + gear length 104.9 mm
Motor model number PBM423DGAR60 PBM423DGBR60 PBM423DGER60 PBM423DGGR60 PBM423DGJR60
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440
Allowable torque N-m 0.343 0.686 0.98 1.47 1.47
Rotor inertia x10*kg-m? 0.056 0.056 0.056 0.056 0.056
Gear ratio — 1:3.6 1:7.2 1:10 1:20 1:30
Backlash deg. or less 0.6 0.4 0.35 0.25 0.25
Allowable speed min” 500 250 180 90 60
Rotation direction comfnea‘ﬁﬂvdeirteoction Forward Forward Forward Reverse Reverse
Allowable thrust load N 15 15 15 15 15
Allowable radial load * N 20 20 20 20 20
Motor mass kg 0.54 0.54 0.54 0.54 0.54
Characteristics diagram @ ® ® @ ®
® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
M Characteristics diagram
Allowable torque 24VDC 48VDC 24VDC/48VDC Power supply current 24 VDC «eeeeiees: 48VDC wrerserensensens
(D Motor model number PBM423DGARG0 @ Motor model number PBM423DGBR60 (® Motor model number PBM423DGERG0
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System Configuration Diagram P p. 62

Input speed (min~")

Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64 Motor Dimensions P pp. 82 to 83
When using a motor with low-backlash gear, exceeding the allowable torque might damage the gear. Carefully select products so that the configured system can operate within the specified limit value.

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



I Low-backlash gear model Battery-less optical absolute encoder type

5 Motor size 60 mm sq.
ize
Motor + gear length 133.1 mm
Motor model number PBMG603DGAR60 PBM603DGBR60 PBMG603DGER60 PBM603DGGR60 PBM603DGJR60
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440
Allowable torque N-m 1.25 2.5 3 Bi5) 4
Rotor inertia x104kg-m? 0.4 0.4 0.4 0.4 0.4
Gear ratio — 1:3.6 1:7.2 1:10 1:20 1:30
Backlash deg. or less 0.55 0.25 0.25 0.17 0.17
Allowable speed min” 500 250 180 90 60
Rotation direction IR Forward Forward Reverse Reverse Reverse
command direction
Allowable thrust load N 30 30 30 30 30
Allowable radial load * N 100 100 100 100 100
Motor mass kg 1.28 1.28 1.28 1.28 1.28
Characteristics diagram @ ® ® @ ®
® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
M Characteristics diagram
Allowable torque 24VDC 48VDC 24VDC/48VDC Power supply current 24 VDC «eeeeiees: 48VDC wrerserensensens
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System Configuration Diagram P p. 62

Input speed (min~")

Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64 Motor Dimensions P pp. 82 to 83

When using a motor with low-backlash gear, exceeding the allowable torque might damage the gear. Carefully select products so that the configured system can operate within the specified limit value.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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DC Input Drivers / Motors Type E Multi-axis

I Harmonic gear model Battery-less optical absolute encoder type

Motor size

Sie 42 mm sq. 60 mm sq.
Motor + gear length 113.9 mm 154.6 mm
Motor model number PBM423DHJR60 PBM423DHLR60 PBM423DHMR60 PBM603DHLR60 PBM603DHMR60
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440
Allowable torque N-m 2.2 3.5 5 5.5 8
Allowable
instantaneous torque N 4.5 8.3 1 14 20
Rotor inertia x10*kg-m? 0.068 0.068 0.068 0.435 0.435
Gear ratio — 1:30 1:50 1:100 1:50 1:100
Hysteresis loss Arc min or less 3.6 2.4 2.4 — —
q " _ _ _ 0.4to 3 0.4to 1.5
Lost motion Arc min (at +0.28 N-m) (at +0.4 N-m)
Allowable speed min’ 116 70 85 70 85
Rotation direction Comfniﬁg";rfcﬁon Reverse Reverse Reverse Reverse Reverse
Allowable thrust load N 1150 1150 1150 400 400
Allowable radial load * N 209 209 209 360 360
Motor mass kg 0.6 0.6 0.6 1.5 1.5
Characteristics diagram @ ® ® @ ®
® Maintain motor surface temperature at 85°C or lower while in use.
*When load is applied at 1/3 length from output shaft end.
M Characteristics diagram
Allowable torque 24VDC 48VDC 24VDC/48VDC
Allowable instantaneous torque 24VDC ======= 48VDC ======= 24VDC/48VDC ======= Power supply current 24 VDC e 48VDC wrerersreeniens
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System Configuration Diagram P p. 62 Compatible Driver / Motor Combinations Pp. 63  Driver Dimensions P p. 64 Motor Dimensions P pp. 82 to 83

When using a motor with harmonic gear, exceeding the allowable instantaneous torque might damage the gear. Carefully select products so that the configured system can operate within the

specified limit value.

@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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l Electromagnetic brake model

Battery-less optical absolute encoder type

Sie Motor size 42 mm sq. 60 mm sq.
Motor + brake length 107.4 mm 126.9 mm 158.9 mm

Motor model number PBM423DCR60 PBM603DCR60 PBM604DCR60
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440
Max. stall torque N-m 0.39 1.05 1.85

Rotor inertia x10°kg-m? 0.071 0.559 1
Allowable thrust load N 9.8 14.7 14.7
Allowable radial load * N 48 120 120
Motor mass kg 0.56 1.25 1.82

;?: ROz - a'\cl:?ug)t(ﬁi:}a:iyopne a'\cl:?u?’:l)t(i(;li:;a:iyopne a'\::?ug)t(ﬁlgag/opr:e
g Power supply voltage \Y 24 VDC+5% 24 VDC+5% 24 VDC+5%
% Power consumption wW 2.4 (at 75°C) 6 (at 75°C) 6 (at 75°C)
% Static friction torque N-m or over 0.3 0.8 0.8

S Brake operating time ms or less 20 20 20

g Brake release time ~ ms or less 30 30 30
Characteristics diagram @ ® ®
® Maintain motor surface temperature at 85°C or lower while in use.
*The load point is at the end of the output shaft.
M Characteristics diagram
Torque 24VDC 48VDC Power supply current 24VDC ======= 48VDC =======

(@ Motor model number PBM423DCR60

(® Motor model number PBM603DCR60

05 10 20 10 20
9z 9z
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P [} —_ () _
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= 03 6 3 > 12 6 3 = 12
=4 S = ° =
g S8 3 2 3
g 02 N 4 = o 08 42 T 08
K 320 i s 338
= 4 - —
01 P S I~ _\ 2 g 04 /’ . 2 g 0.4
lo-1"" | 1 Q@ R I— o
0 0 0 — ) 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000
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(® Motor model number PBM604DCR60
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System Configuration Diagram P p. 62 Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64 Motor Dimensions P pp. 82 to 83

The electromagnetic brake only works when the motor is stopped, and cannot be used for braking.
@Data for the above characteristics is based on SANYO DENKI's internal measurement conditions. Depending on conditions such as machine precision, driving torque may vary as well.
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DC Input Drivers / Motors Type E Multi-axis

|V|Ot0r DimenSions Unit: mm Optical incremental encoder type

[l Standard model
28 mm sq.

Motor model number Motor length (L)

Encoder connector Motor connector

Motor lead wire

PBM281DXE50 59.2 UL 3265 AWG28
5] Encoder cable %
P UL vinyl tub 15£0.25 ©
PBM285DXE50 785 S e g 52025 g
[t T
= 100 g
i = S o
=
N il M | o3 | 23
] [ N H &
8| NN
7]
L1 15+0.5 4.5+0.2
2-M2.5x0.45 \—2310-5
Tapping depth: 3.2 min. 28+0.5
42 mm sq.

Motor connector

Motor model number

Motor lead wire
PBM423DXK50

— UL 3266 AWG24
o UL vinyl tube
o~
S
1.7+0.25 e 3 %\
5%, °2
©
9|
3 Q]
I I — o9 Slo
N H| H
S o9
5.56+0.2 4-M3x0.5
- x0..
55.9+1 20.6+0.5 31+0.25 Tapping depth:
42+0.25 4 min.
60 mm sq.
Motor connector
Motor model number Motor length (L) .
Encoder connector Motor lead wire
PBM603DXK50 68.8 — UL 3266 AWG22
Encoder cable o .
2 o o UL vinyl tube
PBM604DXK50 100.8 & s 7£0.25 _15:0.25 _& s
B 5 PR s
7]
| ] /150 S
o T 1 @Yo ] ‘
|

A

@ T

I

@ |

!
41.7+0.5

|

I

I

T
836 8039

,

+—{D

417205 | L+t 20.6:05 9202

M Low-backlash gear model
42 mm sq.

Motor connector
Motor model number

Encoder connector

Motor lead wire

PBM423DG[ K50 — UL 3266 AWG24
o Encoder cable . UL vinyl tube
3 3
=4 =}
2 ,LL [; 3:0.5 g
o &
[ IR -
125°g 2 o o e
A4 -—1 8| s & ,_;,I o
= sl
1 [
5502 4-M4x0.7
86.1+1.5 20+0.5 3140.2 W
42'%8 8 min.
60 mm sq.
Motor connector
Motor model number i
— Encoder connector Motor lead wire
PBM603DG[ K50 ol UL 3266 AWG22
P ; § UL vinyl tube
i=J X
S o 3+0.5 S
Hexagon socket head bolt | g % o 3
ama 2 o 8
P ] R o
3 < T N SES
[ 5 _ JEE S D [ 3
~ | g o
| o ¥ ] = 2 ©
© | © ;] 7+0.15 T T X
41.7+0.5 ‘ 114.3:1.5 32:0.5 295202 4-M4x0.7
05 Tapping depth:
60-2 8 min.
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Optical incremental encoder type

M Harmonic gear model
28 mm sq.

Motor model number

Motor connector

Encoder connector

AC Input Set Models typer

PBM281DHLIE50 N Motor lead wire
UL 3265 AWG28
o o
I . ~ @
H UL vinyl tube A 8
3 Encoder cable 3 6+£05 _ 1.5+0.5 %7 0
05 I T S| =
@@ d 2i SELS 3
© §l @ =
I O I+ [ [ aleg 17 S n
@ L] | s 3 A\ £
N + 9 = © =
@ | @ 16 0 ) H §
— %
28+0.5 977415 231 £ 4-93.520.2 P
7.5+0.15 ?—-’
3320.5 2
=
o
42 mm sq. =
0
18-0.18 0
Motor model number (—H_‘LO-‘J“ Motor connector
PBM423DH[ K50 F!_l Encoder connector (1.2) 90° 0 A Motor lead wire
1 e 2 — UL 3266 AWG24
L N o9
) \\wy Encoder cable Key specifications 5 o UL vinyl tube :
N o =3
& g & 6-M3x0.5 e
2 7+0.2 2402 o5 Q25 B Tapping depth: =
E s 5 min. =
L 18 & 2
§_ 0 .E-
Sfos i ‘ @
a1 " 11~ — — | e| ;2 <o = H wn
1 ) ’—‘ 225 g & gg g E.
ol o il £
965.1215 2511 Q@’VQ 188" [ \4-04.5 o
& 42105 =
60 mm sq. e
q 20-821_4-803
Motor model number r -
PBM603DHLIK50 SO =
oS Motor connector
Key specifications < Motor lead wire
UL 3266 AWG22
o
% : 5 XN UL vinyl tube
S % 10 2.5 ©9 @, S
Hexagon socket head bolt © £ ‘ % %ng
4-M4 L.E :] 20
]
) Ke )
- eyl |
L ¥ [ SR N DR S e 4 =
< ] -
I o ¥ ] 012
o | © [ ) |
41.720.5 | 135.8+1.5 28+0.5 60:0.7  |\4-85.5

2
%
i
3
=
o

®

2

s
=
»
2
°

&

s

~

»
2
©
=
=
[=]
-
=
=
=
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(=]
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DC Input Drivers / Motors TypeP/Type E Multi-axis

Optical incremental encoder type

M Electromagnetic brake model
28 mm sq.

Motor model number Motor length (L)

PBM281DCE50 98.5 UL 3265 AWG28
UL vinyl tube <
PBM285DCE50 117.8 Encoder cable H o
Encoder connector 3 1.5+0.25 og
3
+1 ol
M e
1 i Q
50020 b
L+1.5 15+0.5
+0.
2-M2.5x0.45 z:_g 2
Tapping depth: 3.2 min. £0.
42 mm sq.

_Motor model number Encoder connector

PBM423DCK50
Encoder cable

500+20

60 mm sq.

Motor model number Motor length (L)

el Encoder connector
PBM603DCK50 108.1

W/ Encode

r cable

PBM604DCK50 140.1

~ 500+20

41.7+0.5 |1.5 max

Connector specifications

Encoder connector

Housing: 1-1827864-6

Terminal: 1827569-2

Manufacturer: Tyco Electronics Japan G.K.

Connections of encoder side connectors

Pin no. Lead wire color Signal name

A1 Blue CHANNEL A
B1 Brown CHANNEL A
A2 Green CHANNEL B
B2 Purple CHANNEL B
A3 White CHANNEL Z
B3 Yellow CHANNEL Z
Ad Red +5V

B4 Black oV

A5 N.C. —

B5 N.C. —

A6 Black Shielded

B6 N.C. —

Encoder cable: UL 20276

Motor connector

Motor lead wire

Motor connector

Motor lead wire
— UL 3266 AWG24

Brake lead wire UL vinyl tube

UL 3266 AWG26 g
1.7+0.25 A
(] o
1 E ® %
+1 od
15 0, . 1
I 8 e )
[} [TedlTe}
S NN
I JRR S P T ? i D lo|o
S ] A
Gﬂ i) s’ ™| <
1 [ \d ‘T’ R
5.5:0.2 ! 4-M3x0.5
88.3+1.5 20.6+0.5 3140.25 Tapping depth:
42:0.25 4 min.
Motor connector
Motor lead wire
Brake lead wire — UL 3266 AWG22
UL 3266 AWG22 @ UL vinyl tube
w0
% 70.25 1.5»_:(1).25 R S
[ 180 =
|  — 8|
‘ ]
S
og|
— - — 1 == iy
3 ® @
]
| & T 4
T
9+0.2
L+1.5 20.6+0.5 4»¢4_5+3.5
50+0.13
60+0.5

Motor connector

Housing: 2-1827864-3

Terminal: 1827569-2 for 28 mm sq., 1827570-2 for 42/60 mm sq.
Manufacturer: Tyco Electronics Japan G.K.

Connections of motor side connectors
Standard model, Low-backlash gear model, Harmonic gear model

Pin no. Lead wire color Signal name

A1l Blue Motor lead wire
B1 Orange Motor lead wire
A2 Red Motor lead wire
B2 Yellow Motor lead wire
A3 N.C. —

B3 N.C. —

Electromagnetic brake model

Pin no. Lead wire color Signal name

A1 Blue Motor lead wire
B1 Orange Motor lead wire
A2 Red Motor lead wire
B2 Yellow Motor lead wire
ao BTmEBON praks lead e

60 mm sq.: White PRI

28 mm sq.: Brown
B3 42 mm sq.: White
60 mm sq.: Black

Brake lead wire
Polarity: -
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DC Input Drivers / Motors Type E Multi-axis

Motor Dimensions

Unit: mm Battery-less optical absolute encoder type
M Standard model
42 mm sq.
Encoder connector
Motor model number L Motor connector
PBM423DXR60 Shielded cable (fixed)
(22.5) - I Lead wire
y S o UL 3266 AWG24
(14.5) g 14) 1.740.25 20.6+1 ?—‘I
g S g
Q 150 @ sl UL vinyl tube
5 " [ Jed R
=~ 2 - g
2 ) 10| 10
= 3y
i o —t - = —— g — o o
i g Kl
U ™ <
| [ 5.5+0.2 f
74741 — : 4M3x05
31+0.25 Tapping depth:
42+0.25 4 min.
60 mm sq.
Encoder connector Motor connector
Motor model number Motor length (L)
PBM603DXR60 87.6 Shielded cable (fixed) o Lead wire
o o UL 3266 AWG22
X} (05) 7+0.25  20.6+1 - ‘:I
PBM604DXR60 119.6 S| Hoaa T 152025] | 4§ S UL vinyl tube
" 150/°5 ©
5 N & 3
g ® @ el
- 5| ©
Y T Sk
©
® S @
0.5 | @
L1 4f¢4.5+0 9+0.2| '
50+0.13
60+0.5
M Low-backlash gear model
42 mm sq.
Encoder connector
Motor model number Motor connector
PBM423DGLIR60 Shielded cable (fixed) )
(22.5) S — ! Lead wire
(1;1 5 ﬁ (05) S UL 3266 AWG24
- sl A4 20£0.5 A
D‘ © 3+0.5 +1 3 UL vinyl tube
9 . 12 0
N 2 ] [ Effective
o length NP
+ 4t |- — 39;
0 —Tl = o ¥
1 [ < o =
1049415 5 g 55202 ! 4-M4x0.7
°3°2 31+0.2 Tapping depth:
sl g 2792 8 min.
60 mm sq.
Encoder connector Motor connector
Motor model number
PBM603DGLIR60 Shielded cable (fixed) B
(22.5) ol o
3 (95) ss0s 32+0.5 12% E
3 (14) T £0. S
2 ) o3 o
<l 3 S| S
N AN I A2 | - +8
| T 2 €
—| g 3
S e
133.1%15 = 4Max0.7
:jzigon socket head bolt 3 Tapping depth:
B © 8 min.
M Harmonic gear model
42 mm sq.
0
Motor model number 8018
] Encoder connector 30025
PBM423DHJR60 nafT B Motor connector
s 8
0:3; Lead wire
hielded cable (fixed e
Shielded cable (fixed) Key ; ——#8UL 3266 AWG24
SHT 8 s S
(14.5) +H (40) 25+1 ‘;‘I .
u‘ § (14) 7402 | 2402 g UL vinyl tube
- 22,5402 o 4-¢4.5+0.2
= & <o + 6-M3x0.5
RN S 1 L 88 ; -
2 (18) o 33 —+ Tapping depth:
I o2 3] 9 5 min.
_ F—t-—]-t—-—-H = & == —‘ﬂ
5 Cde% /| S
1 : 7 8 0
)
o |1
113.9+1.5 °§ N 1.8+8'1 \_:o
T w &N
= ¥ o
LY R S
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Battery-less optical absolute encoder type

M Harmonic gear model

AC Input Set Models typer

60 mm sq.
0 0
Motor model number Encoder connector 20021 4-0.03
o J@ Motor connector
PBM603DHLIR60 3 3

Shielded cable (fixed) Lead wire

Key specifications oo
- <

(22.5) o 2 UL 3266 AWG22
P 10£0.4 25402 H
§ % ‘ (20) 3 UL vinyl tube
a ‘ Ke B
8 i 8 ~ =
) oo =} %)
Iy et s - O i -3 s
8 oo © B
. >
] i 3 g =
Hexagon socket head bolt 154.6+2 281 og Qx,é? 60£0.7 4055202 P
4-M4 o & s
Q| o
=
. o
M Electromagnetic brake model <
42 mm sq.
Encoder connector
Motor model number Motor connector
PBM423DCR60 Shielded cable (fixed) =
| Lead wire E
(25;1,5_3,) § (5) Brake lead wire S UL 3266 AWG24 ;
(14.5) § S 4) UL 3266 AWG26 sose1 B ©
DL‘ 17+0.25 o 3 & UL vinyl tube §
_ o, o+ og
—— 2 ] [ 15 0 ¢ =
e g IR “
L , PR |l == =2 L ol S =
I i B
[ o
1074215 5.520.2 i 4V13x0.5 =
31+0.25 Tapping depth:
42+0.25 4 min.
P
60 mm sq.
Encoder connector Motor connector
Motor model number Motor length (L)
PBM603DCR60 126.9 % Shielded cable (fixed) Lead wire
: § K Brake lead wire 7£025 206%] ﬁ UL 3266 AWG22
PBM604DCR60 158.9 g Les UL3266 AWG22\ (1 1.5+0.25 5 14
S| .04 les 3
150 2 :
2 -
8 | i
e = |
(2]
] sl
— 1 +0.5 P
L+15 4-4.50
Connector specifications -
Encoder connector Motor connector ;3
Housing: 1-1827864-6 Housing: 2-1827864-3 's
Terminal: 1827569-2 Terminal: 1827570-2 '@
Manufacturer: Tyco Electronics Japan G.K. Manufacturer: Tyco Electronics Japan G.K. -2
=
- - - - ==
Connections of encoder side connectors Connections of motor side connectors &
3
Pin no. Lead wire color Signal name Standard model, Low-backlash gear model, Harmonic gear model 2
a
A1l Brown ES+ Pin no. Lead wire color Signal name =
B1 Blue ES- A1 Blue Motor lead wire E‘
B1 Orange Motor lead wire (]
A2 N.C. — =
A2 Red Motor lead wire
B2 N.C. — B2 Yellow Motor lead wire
A3 N.C. — A3 N.C. —
B3 N.C. = B3 N.C. — "
A4 Red +5V S
B4 Black oV Electromagnetic brake model g
A5 N.C. = Pin no. Lead wire color Signal name
B5 N.C. — A1 Blue Motor lead wire
A6 Black Shielded B1 Orange Motor lead wire
B6 N.C A2 Red Motor lead wire
s B2 Yellow Motor lead wire
A3 42 mm sq.: Brown Brake lead wire

60 mm sq.: White  Polarity: +

42 mm sq.: White  Brake lead wire
60 mm sq.: Black Polarity: -

B3
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DC Input Drivers / Motors TypeP/Type E Multi-axis

Motor Specifications

M General specifications

Motor model number

PBM28[ D[ JE

| PBM423DLK

PBM423D[ R

PBM60[ D[ IK

PBM60[ ID[ IR

Type

S1 (continuous operation)

Operating ambient temperature

-10 to +40°C (0 to +40°C for harmonic gear model)

Storage ambient temperature

-20 to +65°C

Operating ambient humidity

20 to 90% RH

Storage ambient humidity

5 to 95% RH

Operation altitude

1000 m or less above sea level

Vibration resistance

Tested with frequency 10 to 500 Hz, total amplitude 1.52 mm (10 to 70 Hz), acceleration 150 m/s? (70 to
500 Hz), sweep time 15 min/cycle, 12 sweeps in each X,Y and Z direction.

Impact resistance

Tested with 500 m/s? of acceleration for 11 ms with half-sine wave applying three times for X,Y and Z
axes each, 18 times in total.

Thermal class

B (+130°C)

Dielectric strength

500 VAC for one
minute (between
motor winding and
frame)

1500 VAC for one minute (between motor winding and frame)

Insulation resistance

100 MQ or more at 500 VDC (between motor winding and frame)

Protection grade

IP30

IP40

Thrust play *

0.075 mm max. (load: 1.5 N)

Radial play ** 0.025 mm max. (load: 5 N)
Shaft runout 0.025 mm

Concentricity of mounting pilot

relative to shaft WU
Perpendicularity of mounting 0.9 G

surface relative to shaft

Motor mounting orientation

Can be freely mounted vertically or horizontally

Specification

Optical incremental

Optical incremental

Battery-less optical
absolute

Optical incremental

Battery-less optical
absolute

Resolution 500x4=2000 P/R 4000x4=16000 P/R | 17 bit (131,072 P/R) | 4000x4=16000 P/R | 17 bit (131,072 P/R)
Number of channels 3 CH *** — 3 CH *** —
. . Line driver Line driver
Encoder Output method Line driver (C-MOS) = (C-MOS) =
i TSRl 375 kHz 300 kHz — 300 kHz -
requency
Power supply voltage  5VDC 5% 5VDC +10% 5VDC +5% 5VDC +10%
Current consumption 140 mA max. 100 mA max. = 100 mA max. =

@ The user should not test the insulation resistance or insulation withstand voltage because capacitors are inserted into the encoder output ground line and the frame line
to prevent noise.
® Take radiation and drive conditions into consideration to maintain motor surface temperature at 85°C or lower while in use.
* Thrust play: Displacement in shaft position in the axial direction when a load is applied to the motor shaft in the axial direction.
** Radial play: Displacement in shaft position in the radial direction when a load is applied in the vertical direction to the mounting surface of shaft at point 1/3 the shaft
length from the end of the motor shaft.

84

*** The Z channel outputs 51 pulses. It is designed for use with drivers listed in this catalog.
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PC interface software

This software allows you to set parameters from a PC for closed loop stepping systems.
It facilitates system startup and running tests.
The software can be downloaded from Product Information on our website.

https://www.sanyodenki.com

M Setup software title:

SANMOTION MOTOR SETUP SOFTWARE

Compatible driver: DC InputType P (Multi-axis), Type E (Multi-axis)

BMain functions

Parameter settings (settings by group)

Diagnosis (alarm display, warning display, alarm cancellation)

Test run execution (speed JOG, positioning operation, motor home position search, serial encoder clearance)

Operating waveform display

For PC-driver communication, the “Type P” requires an interface converter and the “Type E” requires a USB cable, respectively.

M Supported OS

Windows® 10

* See our website for details on supported OS versions.

Main Screen

SANMOTION

SANYO DENKI

Main Screen

Test run
Ce e B

FiaiD)
Cparabn Saectcrs
ekt comaion . confi
2 Al comglriing. *Aly o Teg! R Dbee” i aniectrd.
L3 it coepbeting "Ml o of Tt o Dl i o s lcind.
Monke

| Rl e e s |
skicity rviml v | 0 fwie1] Pt devistin 0 [Pl
Pasiin rorivr 0 Puim] Cpratin Court (]

Cparsing Covdiions

o | v || S [0 g

gy T gy
i Foaiten (1000 i i a0
it o o

Gartonen saben
Trre s corws e 1 e Chedi e f e o Erine crvlin e 61k  recion e

(Gt e o1 o T il ey & ek s Gy o 310 i £

Motor can be test run easily by inputting speed
commands and position commands from a PC.
(The screen shows a case of a positioning operation)

Parameter Setting Screen Alarm Log Screen
gy
TR

e bt PRI MM

Parameters can be set, saved, and read from a PC. Current and 15 past alarm events can be
viewed.
Measurement

|

—

Operation trace
Motor speed, torque, and internal status are displayed in graphics.
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Type E Multi-axis EtherCAT interface




PC interface software

M Setup software title:
SANMOTION Model No. PB Setup software

EModel no.: SPBALL-01 EModel no.: SPBAT1W-01
Compatible driver: AC Input Type P, Type R Compatible driver: DC Input Type M
Supported OS : Windows® 10 Windows® 11 Supported OS: Windows® Vista / Windows® 7 (runs in Windows XP compatibility mode)

* See our website for details on supported OS versions.

BMain functions

Direct command capability

Point data editing / execution

Program data editing / execution

Current position / Alarm / Driver status monitoring

Operation waveform tracing, Off-line editing, Teaching function, etc.

For PC-driver communication, an interface converter is required.

1: Parameter Setting Screen 2: Point/Program Input Screen 3: Operation Waveform Monitor
(*SPBALL-01 and SPBA1W-01 are supported)

Communications converter unit

Bl Model no.: PBFM-U6
Description Manufacturer model number Quantity

USB/RS-485 converter Uport 1130 (manufactured by MOXA) 1

Cable PBC6T0005A (0.5 m) 1

Refer to the manufacturer's website for instructions on installing the Uport 1130 driver or details on its use.
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Options Unit in figures: mm

M For AC input (Type R, Type P)

Power cable Model no.: PBC8P0010A

AC Input Set Models typer

Driver side Connector connection Connector set: PBC8P0000A
5(A3)  6(B3) . 1000+£50 , Pin no. Lead wire color Signal name Manufacturer model no. Quantity
I " Al = = Housing: 1-1318119-3 1
- ] B1 Black R Contact: 1318107-1 6
) : A2 = = Manufacturer: Tyco Electronics Japan G.K.
o
Power supply B2 Black S g
T(A1) - 2(B1) UL 1430 AWG18 A3 - = £
B3 Black T >
=
=
-
&
Motor extension cable Model no.: PBC7M0030A 3
=
Motor side connector Driver side connector Connections of motor side connectors Connections of driver side connectors ‘E:J
Housing: 1-1903130-3 Housing: 1-1827864-3 Pin no. Lead wire color  Signal name Pin no. Lead wire color  Signal name
Terminal: 1903112-2 Terminal: 1827570-2 A1l Blue Motor lead wire 1(A1)  Blue Motor lead wire
Manufacturer: Tyco Electronics Japan Manufacturer: Tyco Electronics Japan B1 Orange Motorllaadhwite 2 (B1) Orange Motor lead wire
| 300050 A2 Red Motor lead wire 3 (A2) Red Motor lead wire
Lead wire AWG22 Motor cable B2 YeII'ow Motor lead vv.lre 4 (B2) Yell'ow Motor lead w.|re -
UL 2517 A3 White Brake lead wire 5 (A3) White Brake lead wire 3
B3 Black Brake lead wire 6 (B3) Black Brake lead wire :,—T
] 2
] | & | 2
Connector set: PBC7M0000A 3
Manufacturer model no. Quantity %
Housing: 1-1903130-3 1 ﬁ
Terminal: 1903112-2 6 5
Housing: 1-1827864-3 1 g.
Terminal: 1827570-2 6 ;
Manufacturer: Tyco Electronics Japan G.K. a
Encoder extension cable Model no.: PBC7E0030A
%
Motor side connector Driver side connector Connections of motor side connectors Connections of driver side connectors £
Housing: 1-1903130-6 Housing: 1-1827864-6 Pin no. Lead wire color Signal name Pin no. Lead wire color Signal name =
Terminal: 1903111-2 Terminal: 1827569-2 A1l Blue CHANNEL A A1 Blue CHANNEL A S
Manufacturer: Tyco Electronics Japan Manufacturer: Tyco Electronics Japan B1 Brown CHANNEL A B1 Brown CHANNEL A :,_T
_ 3000450 A2 Green CHANNEL B A2 Green CHANNEL B H
[ ) B2 Purple CHANNEL B B2 Purple CHANNEL B 5
Lead wire AWG28 Encod bl - -
U'I’_Cgogeca e A3 White CHANNEL Z A3 White CHANNEL Z =
= ~ B3 Yellow CHANNEL Z B3 Yellow CHANNEL Z )
i
E 23 A4 Red +5V A4 Red +5V g
B4 Black oV B4 Black oV =
A5 N.C. = A5 N.C. = 2
B5 Orange OVER HEAT B5 Orange OVER HEAT g_
A6 Black Shield A6 Black Shield £
[X]
B6 N.C. - B6 N.C. - a
Connector set: PBC7E0000A
Manufacturer model no. Quantity 2
Housing: 1-1903130-6 1 £
Terminal: 1903112-2 10 s
Housing: 1-1827864-6 1 “é
Terminal: 1827569-2 10 =
Manufacturer: Tyco Electronics Japan G.K. 4
é
~
- - [
1/0 signal cable (unshielded) Model no.: PBC5S0010A (Type R only) 5
>
=
| 1000 Cable connection Connector set: PBC5S0000A e
Cable 1 Cable 2 Manufacturer model no. Quantity =
M} B1 // A1-No. 1 B1-No. 14 Connector: 8822E-026-171D-F 1 =
A1l { [ A2-No. 2 B2-No. 15 Manufacturer: KEL CORPORATION g
A3-No. 3 B3-No. 16
A4-No. 4 B4-No. 17
A5-No. 5 B5-No. 18
A6-No. 6 B6-No. 19
A13 A7-No. 7 B7-No. 20
IB]]ms // Cable mark A8-No. 8 B8-No. 21
A9-No. 9 B9-No. 22
Flat cable UL 2962 AWG28 A10-No. 10 B10-No. 23
Cable 1 A11-No. 11 B11-No. 24
A12-No. 12 B12-No. 25
(C A13-No. 13 B13-No. 26
) ) \ Cable 2

1 mm max.
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Options

Unit in figures: mm

M For AC input (Type R, Type P)

1/0 signal cable (shielded) Model no.: PBC5S0010C

\ 100050 CN wiring
CN1 pin no. Markindication Mark Wire color CN1 pin no. Mark indication Mark Wire color
A1l Red B1 Black Gray
A1l A2 Black _ Oron9® B2 Red o
A3 Red o B3 Black e
’ % A4 Black B4 | Red Yellow
A5 Red — B5 [ Black
A13 A6 Black B6 Red Pink
A7 Red Yellow B7 Black
A8 Black B8 Red @ige
A9 Red Pink B9 | Black
A10 Black B10 | Red By
Al | Red OTEE B11 ‘ Black
A12 | Black B12 Red White
A13 Red Gray B13 Black
Connector set: PBC5S0000A
Manufacturer model no. Quantity
Connector: 8822E-026-171D-F 1
Manufacturer: KEL CORPORATION
Communication Cable (between drivers) Model no.: PBC6C0003A (Type R only)
10 9 Wiring between connectors Connector set: PBC6C0000A
1 |signal| CNA CNB |Signal Manufacturer model no. Quantity
‘ ‘ “E/:‘e p‘"1"°- velow {7} Yeliow P‘”1“°- “E/:‘e Housing: PADP-10V-1-S 1
9 5 White \J White Contact: SPH-002T-P0.5L 10
2 = 2 B
Brown Brown Manufacturer: J.S.T.
2 1 ‘ 30030 ‘ W3 e ! \ PP -
f 1 (2 4 = 4 (2)
GND 5 Black " Black 5 GND
Vee 6 \l 6 Vee
PCA| 7 LPumle . Purplel T pcA
poa| g |oreen N[ Greent——pc
24V 9 9 24V
GND| 10 Jor@in Brain[™0[GND
Limit Input Cable Model no.: PBC7S0010A (Type P only)
gg;‘f;ng?;l“;zost)csic Connections of driver side connectors Connector set: PBC7S0000A
. i Pin no. Lead wire color Signal name Manufacturer model no. Quantity
Manufacturer: HIROSE ELECTRIC 3 Red — Housing: DF11-10D5-2C i
AWG22 Stranded wire UL 3266 2 Blue = Contact: DF11-2428SCA 10
3 Black Forward direction limit Manufacturer: HIROSE ELECTRIC CO., LTD.
4 Black Forward direction limit
5 Black Reverse direction limit
6 Black Reverse direction limit
7 N.C. =
8 N.C. -
9 N.C. -
10 N.C. -

1000+30
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M For DC input (Type M)

Power cable Model no.: PBC6P0010A

UL 1430 AWG18 (34/0.18)

Connections of driver side connectors

Connector set: PBC6P0000A

o 1000+50 /300\/' 105°C N Pin no. Lead wire color Signal name Manufacturer model no. Quantity
’_ 1 Red DC+24/48V Connector: VHR-4N 1
J . 2 Blue GND Contact: SVH-41T-P1.1 4
) g Yellow (24VDC) * Manufacturer: J.S.T.
] 4 Green FG

Motor extension cable

Motor side connector

Model no.: PBC6MO0030A

Driver side connector

Housing: 1-1318115-3
Terminal: 1318109-1

* Connect control circuit power supply only for drivers
with model numbers ending with “1".

Connections of motor side connectors

Connections of driver side connectors

Housing: 1-1318119-3 Pin no. Lead wire color Signal name Pin no. Lead wire color Signal name
Terminal: 1318105-1 Al Blue Motor lead wire 1(A1) Blue Motor lead wire
Manufacturer: Tyco Electronics Japan Manufacturer: Tyco Electronics Japan B1 Orange Motor lead wire 2 (B1) Orange Motor lead wire
3000450 A2 Red Motor lead wire 3(A2) Red Motor lead wire
B2 Yellow Motor lead wire 4 (B2) Yellow Motor lead wire
Ay A3 White Brake lead wire 5 (A3) White Brake lead wire
88 \ B3 Black Brake lead wire 6 (B3) Black Brake lead wire

Lead wire UL 1430 AWG22

Encoder extension cable Mode

Motor side connector

UL Vinyl tube

| no.: PBC6E0030A

Driver side connector

Connections of motor side connectors

Connector set: PBC6MO0000A

Manufacturer model no. Quantity
Housing: 1-1318115-3 1
Terminal: 1318109-1 6
Housing: 1-1318119-3 1
Terminal: 1318105-1 6

Manufacturer: Tyco Electronics Japan G.K.

Connections of driver side connectors

|
AlD MJE”

A13
e

Housing: 1-1318115-6 Housing: 1-1318118-6 Pin no. Lead wire color Signal name Pin no. Lead wire color Signal name
Terminal: 1318110-1 Terminal: 1318106-1 Al Blue CHANNEL A 1(A1) Blue CHANNEL A
Manufacturer: Tyco Electronics Japan Manufacturer: Tyco Electronics Japan B1 Brown CHANNEL A 2 (B1) Brown CHANNEL A
300050 A2 Green CHANNELE 3(A2) Green CHANNELE
B2 Purple CHANNEL B 4 (B2) Purple CHANNEL B
Lead wire AWG28 Encoder cable A3 White CHANNEL Z 5(A3) White CHANNEL Z
\ UL 20276 — B3 Yellow CHANNEL Z 6(B3)  Yellow CHANNEL Z
[l:l Q A4 Red +5V 7(A4)  Red +5V
— B4 Black oV 8 (B4) Black oV
A5 N.C. - 9 (A5) N.C. -
B5 Orange OVER HEAT 10 (B5) Orange OVER HEAT
A6 Black Shield 11 (A6)  Black Shield
B6 N.C. - 12 (B6) N.C. -
Connector set: PBC6E0000A
Manufacturer model no. Quantity
Housing: 1-1318115-6 1
Terminal: 1318110-1 10
Housing: 1-1318118-6 1
Terminal: 1318106-1 10
Manufacturer: Tyco Electronics Japan G.K.
1/0 signal cable (unshielded) Model no.: PBC5S0010A
1000 Cable connection Connector set: PBC5S0000A
Cable 1 Cable 2 Manufacturer model no. Quantity
// A1-No. 1 B1-No. 14 Connector: 8822E-026-171D-F 1
{ A2-No. 2 B2-No. 15 Manufacturer: KEL CORPORATION
A3-No. 3 B3-No. 16
A4-No. 4 B4-No. 17
A5-No. 5 B5-No. 18
A6-No. 6 B6-No. 19
A7-No. 7 B7-No. 20
// Cable mark A8-No. 8 B8-No. 21
A9-No. 9 B9-No. 22
Flat cable UL 2962 AWG28 A10-No. 10 B10-No. 23
Cable 1 A11-No. 11 B11-No. 24
A12-No. 12 B12-No. 25
( ( A13-No. 13 B13-No. 26

))

1 mm max.

\Cable 2
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Options

Unit in figures: mm

M For DC input (Type M)

1/0 signal cable (shielded)

Model no.: PBC5S0010C

| 100050 CN wiring
CN1 pin no. Mark indication Mark Wire color CN1 pin no. Mark indication Mark Wire color
A1l Red Orange B1 Black Gray
A2 Black ® B2 Red oo
A3 Red Gra B3 Black
’ % A4 Black Y B4 | Red o
A5 Red — B5 I Black
A6 Black B6 Red Pink
A7 Red Yellow B7 Black
A8 Black B8 Red Orange
A9 Red . B9 Black .
A0 Black B10 : Red
All | Red - B11 | Black v
A12 | Black & B12 Red
A13 Red  Gray B13 Black e
Connector set: PBC5S0000A
Manufacturer model no. Quantity
Connector: 8822E-026-171D-F 1
Manufacturer: KEL CORPORATION
Communication cable (between drivers) Model no.: PBC6C0003A
10 9 Wiring between connectors Connector set: PBC6CO000A
1 Signal| CNA N CNB |Signal Manufacturer model no. Quantity
‘ ‘ "Te Dm1n°' Yellow {3} Yellow pm1n°' "aAme Housing: PADP-10V-1-S 1
9 5 Wi 1 V\ Whitel———¢ Contact: SPH-002T-P0.5L 10
Brown N Brown Manufacturer: J.S.T.
‘ 300430 ‘ w | 3 3 |m
2 1 ‘ | @ a e | oea @
GND| 5 a; TN = :“ 5 |GND
Vee 6 . T T Fe ' 6 Vce
— 7 Gurp e ‘l i Gurp e 7 —
— g reen N reon|—g——
— 9 | a2 [ —
FG | 10 =210 | FG
M For DC input (Type P Multi-axis, Type E Multi-axis)
Power cable Model no.: PBC10P0010A, PBC10P0020A
Driver side connector Connections of driver side connectors Connector set: PBC10P0000A
Housing: 56557-08R CN1,CN2 Lead wire Manufacturer model no. Quantity
Contact: 5556TL UL 1430 AWG18 (34/0.18) pin no. ame color Connector: 5557-08R_NATURAL 1
Manufacturer: molex 300V, 105°C 1 EG Green Contact: 5556TL 8
| L | Control circuit power Manufacturer: Molex Japan Co., Ltd.
2 Gray
‘ / supply ground
7 3 Main circuit power Blue
——] ! supply ground
2 Main circuit power Red
supply 24/48 VDC
5 FG Green
Cable length: L (m) Model no. 6 Control circuit power /.
10 PBC10P0010A Elnply2aDE
20 PBC10P0020A 7 Main circuit power Blue
supply ground
Main circuit power
& supply 24/48 VDC g
Power cable (between drivers) Model no.: PBC10P0002B
Driver side connector UL 1430 AWG18 (34/0.18) Connections of driver side connectors Connector set: PBC10PO000A
Housing: 5557-08R 300V, 105°C CN1, CN2 Lead wire Manufacturer model no. Quantity
Contact: 5556TL i Name
M ) pin no. color Connector: 5557-08R_NATURAL 1
anufacturer: molex
22020 1 FG Green Contact: 5556TL 8
Control circuit power Manufacturer: Molex Japan Co., Ltd.
2 Gray
: supply ground
s 3 Main circuit power Blue
¥ L supply ground
. Main circuit power
d supply 24/48 VDC 2
5 FG Green
Control circuit power
@ supply 24VDC ellEw
7 Main circuit power Blue
supply ground
Main circuit power
& supply 24/48VDC g
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M For DC input (Type P Multi-axis, Type E Multi-axis)

Motor extension cable Model no.: PBC8MI0010A, PBC8MO0030A, PBC8VI0050A

AC Input Set Models typer

Motor side connector Driver side connector Connections of encoder side connectors  Connections of driver side connectors
Housjng: 2-1903130-3 Hous_ingi 2-1827864-3 Pin no. Lead wire color Signal name Pin no. Lead wire color Signal name
R’Aern'tflnal: 12.031:32'2 cs Terminal: 1_827570'2 ) Al Blue Motor lead wire A1 Blue Motor lead wire
anufacturer: Tyco Electronics Japan Manufacturer: Tyco Electronics Japan B1 @D Motor lead wire B1 Orange it 1o e
L A2 Red Motor lead wire A2 Red Motor lead wire
Lead wire AWG22 B2 Yellow Motor lead wire B2 Yellow Motor lead wire E
A3 White Brake lead wire A3 White Brake lead wire :’—T

B = B3 Black Brake lead wire B3 Black Brake lead wire =

B o ee 2z

= ] N\ o

Encoder cable Connector set: PBC8MO000A =
UL 2517 Manufacturer model no. Quantity D
Housing: 2-1827864-3 1 g

Cable length: L (m) Model no. Terminal: 1827570-2 6 =%

1.0 PBC8MO0010A Housing: 2-1903130-3 1 =

3.0 PBC8MO0030A Terminal: 1903112-2 6 i:’

5.0 PBC8MO0050A Manufacturer: Tyco Electronics Japan G.K.

Encoder extension cable Model no.: PBC7E0010A, PBC7E0030A, PBC7E0050A -
Motor side connector Driver side connector Connections of encoder side connectors e
Housing: 1-1903130-6 Housing: 1-1827864-6 Optical incremental Battery-less optical absolute ©
-Il\;lzrr&iarcjﬁjlr:e:'?'ecssI1E|1éc21ronics Japan ;\rllea:]n-:‘iar;?Ir:e:'??;)sggétzron'cs Japan R [oad wiro color Signalname Shongliname é

i utacturer. Ty ! Al Blue CHANNEL A ES+
L B1 Brown CHANNEL A ES- E
Lead wire AWG28 Encoder cable A2 Green CHANNEL B - =
UL 20276 B2 Purple CHANNEL B - g—
88 A3 White CHANNEL E = ;
B3 Yellow CHANNEL Z - a

A4 Red +5V +5V

B4 Black oV oV

Cable length: L (m) Model no. A5 N.C. = =

1.0 PBC7E0010A B5S Orange OVER HEAT = .

3.0 PBC7E0030A A6 Black Shield Shield %

5.0 PBC7E0050A B6 N.C. - - =

2
Connections of driver side connectors aé
Optical incremental Battery-less optical absolute b
Pin no. Lead wire color Signal name Signal name H
Al Blue CHANNEL A ES+ S
B1 Brown CHANNEL A ES- E
A2 Green CHANNEL B - [
B2 Purple CHANNEL B - 2
A3 White CHANNEL Z - =
B3 Yellow CHANNEL Z - =
A4 Red +5V +5V g—
B4 Black oV oV -
A5 N.C. - = 8
B5 Orange OVER HEAT -
A6 Black Shield Shield
B6 N.C. - -

Connector set: PBC7E0000A

Manufacturer model no. Quantity
Housing: 1-1827864-6 1
Terminal: 1827569-2 10
Housing: 1-1903130-6 1
Terminal: 1903111-2 10

Manufacturer: Tyco Electronics Japan G.K.

DC Input Drivers / Motors Type E Multi-axis
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Options

Options Unit in figures: mm

M For DC input (Type P Multi-axis, Type E Multi-axis)

1/0 signal cable Model no.: PBC8S0010C (Type P Multi-axis only)
9 @ D ~ 1020+20

Shielded wire
Shell: 10350-52A0-008
Plug: 10150-3000PE
Connector wiring: Terminal name Connector set: PBC8S0000C
Terminal  Signal Insulator  Print mark Print mark Terminal  Signal Insulator  Print mark Print mark Manufacturer model no. Quantity
number  name color type color number  name color type color Shell kit: 10350-52A0-008 q
1 CW1+ Orange 1 Red 26 CW3+ White 3 Black Plug: 10150-3000PE 1
2 CW1- Orange 1 Black 27 CW3- Yellow ) Red Manufacturer: 3M Japan Limited
8 CCW1+ Gray 1 Red 28 CCW3+ Yellow 3 Black
4 CCW1- Gray 1 Black 29 CCW3- Pink 3 Red
5 CW2+ White 1 Red 30 CW4+ Pink 8 Black
6 Cwa2- White 1 Black 31 CwW4- Orange 4 Red
7 CCW2+ Yellow 1 Red 32 CCW4+ Orange 4 Black
8 CCW2- Yellow 1 Black 33 CCW4- Gray 4 Red
9 COoMI Pink 1 Red 34 01 Gray 4 Black
10 I Pink 1 Black 35 02 White 4 Red
1 12 Orange 2 Red 36 03 White 4 Black
12 13 Orange 2 Black 37 04 Yellow 4 Red
13 14 Gray 2 Red 38 05 Yellow 4 Black
14 15 Gray 2 Black 39 06 Pink 4 Red
15 16 White 2 Red 40 07 Pink 4 Black
16 17 White 2 Black 41 08 Orange 5 Red
17 18 Yellow 2 Red 42 09 Orange 5 Black
18 19 Yellow 2 Black 43 010 Gray 5 Red
19 110 Pink 2 Red 44 011 Gray 5 Black
20 11 Pink 2 Black 45 012 White 5 Red
21 112 Orange 3 Red 46 013 White 5 Black
22 113 Orange 3 Black 47 Yellow 5 Red
23 Gray 3 Red 48 Yellow b Black
24 Gray S, Black 49 COMO Pink 5 Red
25 White 3 Red 50 COMO Pink 5 Black
Drain wire Shielding*

* Follow instructions on the diagram for shielding drain

wires.
Print mark type
Mark type Shape
No. 1 — —
No. 2 -— o -— e
No. 3 —— e c— —— e e
No. 4 -— e e o -— e e o
No. 5 — e cas e e — e cas e e

Regenerative unit (Unit: mm)
Model no.: PBFE-02

20+1 36 2-g4 7

*TB1:Terminal block wiring screw M3
Tightening torque 0.6 N-m

**The external regenerative resistor is installed on the back side.
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M For DC input (Type E Multi-axis)

PC communication cable Model no.: AL-00896515-01
Model no.: AL-00896515-02

AC Input Set Models typer

L Cable length: L (m) Model no.
‘ 1.0 AL:00896515-01
2.0 AL-00896515-02
f i« -
S
PC side (Series A) Driver side (Series mini B) _G
2z
©
=
@
1/0 signal cable Model no.: PBC9S0010C <z
2
= 1020+20 =
(=]
o <
] [ 8 \
o
Shielded wire
Shell: HDR-E50LPH
Plug: HDR-E50MAG1+ H
=
£
[
Connector wiring: Terminal name Connector set: PBC9S0000C =
Terminal  Signal Insulator  Print mark Print mark Terminal  Signal Insulator  Print mark Print mark Manufacturer model no. Quantity =
number name color type color number name color type color Shell kit: HDR-E50LPH 1 °®
1 comi Orange 1 Red 26 OouT1 Yellow 3 Red Plug: HDR-E50MAG1+ 1 “”_
2 comi Orange 1 Black 27 OUT1G _ Yellow 3 Black Manufacturer: HONDA TSUSHIN KOGYO CO., LTD. 2
B NLMT1 Gray 1 Red 28 ouT2 Pink 3 Red =
4 PLMT1 Gray 1 Black 29 0oUT2G Pink ) Black g
5 HOME1 White 1 Red 30 OuUT3 Orange 4 Red
6 TPRB1 White 1 Black 31 OUT3G Orange 4 Black
7 NLMT2 Yellow 1 Red 32 ouT4 Gray 4 Red
8 PLMT2 Yellow 1 Black 33 0UT4G Gray 4 Black
9 HOME2 Pink 1 Red 34 OUT5 White 4 Red 2
10 TPRB2 Pink 1 Black 35 OUT5G White 4 Black ;
1 NLMT3 Orange 2 Red 36 ouTe Yellow 4 Red E
12 PLMT3 Orange 2 Black 37 OUT6G Yellow 4 Black %
13 HOME3 Gray 2 Red 38 ouT?7 Pink 4 Red :;
14 TPRB3 Gray 2 Black 39 OUT7G Pink 4 Black 4
15 NLMT4 __ White 2 Red 40 OUT8 __ Orange 5 Red £
16 PLMT4 White 2 Black 41 0ouUT8G Orange 5 Black =
17 HOME4 Yellow 2 Red 42 ouT9 Gray 5 Red :
18 TPRB4 Yellow 2 Black 43 OUT9G Gray 5 Black ®
19 N.C Pink 2 Red 44 OouT10 White 5 Red ;
20 N.C Pink 2 Black 45 OUT10G  White 5 Black a
21 N.C Orange 3 Red 46 ouTn Yellow 5 Red ‘g_
22 N.C Orange 3 Black 47 OUT11G  Yellow 5 Black =
23 N.C Gray 3 Red 48 ouT12 Pink 5 Red (%]
2 N.C Gray 3 Black a9 OUT12G__ Pink 5 Black =
25 N.C White 3 Red 50 N.C White 3 Black

Print mark type
Mark type Shape

No. 1 -—

No. 2 -— e

No. 3 -— e e

No. 4 -— e e e

No. 5 - en e a» - (Ef)

DC Input Drivers / Motors Type E Multi-axis
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Safety Precautions

The products in this catalog are designed to be used with general industrial devices. When using, pay sufficient attention to the following:

- Read the Instruction Manual carefully prior to installation, assembly, and/or operation for the correct usage of the product.

- Never attempt to disassemble or alter the product in any way.

- Contact us or your point of sale for installation or maintenance services of the product.

- Regarding the following uses of the product, consult us in advance because special considerations are required for operation, maintenance,
and management such as dualization of systems, introduction of an emergency generator, and so forth.

© Use in medical equipment that may affect people’s lives or cause bodily injury

@ Use in transportation systems or transport-related equipment such as trains or elevators, that may affect people’s lives or cause
bodily injury

© Use in computer systems that may have an impact on society or on the public

O Use in other devices that have a major impact on human safety or on maintaining public operations

- In addition to the above, contact us or your point of sale for use in an environment where vibrations occur, such as in automobiles or
transportation systems.

- For use in space, aviation, or nuclear power-related applications, contact us or your point of sale.

- The products shown in this catalog are subject to Japanese Export Control Law. Diversion contrary to the law of exporting country is
prohibited.

Safety Information

Warning Labels on Products

Products bear the following Warning Labels to indicate precautions, depending on the model.

This label is attached to high voltage parts such as electrically charged or cover-protected parts,
indicating the risk of electric shock.

>

%&ﬁ%i?ﬁ This label is attached to the GND terminals of a driver, recommending that the terminals should be well grounded.
grounding.
techniques.

DIE

ARNING This label is attached to certain areas of a driver where voltages exceeding specified limits are used,

W EEIE drawing attention to the risk of electric shock.
e\el‘:’tric shock

© ©
20‘

Indicates that the motor may get hot, resulting in burns.

Indicates that the motor should be grounded.

Sl

Safety Alert Symbols

The following symbols are used in the manual to indicate potential hazardous situations and important actions.

A DAN GER Denotes immediate hazards that may cause severe bodily injury or death as a result of incorrect operation.

ACAU-HON Denotes hazards that could cause bodily injury and product or property damage as a result of incorrect operation.

Even those hazards denoted by the A\ cauTion symbol could lead to a serious accident.
Make sure to strictly follow these safety precautions.

®PROH|B|TED Indicates actions that must not be allowed to occur (prohibited actions).

0 MANDATORY Indicates actions that must be carried out (mandatory actions).
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/\ DANGER

General
Do not use the product in an explosive, flammable or corrosive
atmosphere, watery place or near a combustible material.
Doing so may cause injury or fire.
Have a person with expert knowledge on hand for performing
the transportation, installation, wiring, operation, maintenance or
inspection of the product. Without such knowledge, it may cause
an electric shock, injury or fire.
Do not work on wiring, maintenance servicing or inspection
with the electric power on. Perform either of those five minutes
after turning the power off. Failure to do so may cause an electric
shock.
When the protective functions of the product is activated, turn
the power off immediately and eliminate the cause. If continuing
the operation without eliminating the cause, the product may op-
erate improperly and cause injury or a breakdown of the system
devices.
The motor may have step-out during operation or when it stops
depending on the magnitude of the load. Before using this prod-
uct, perform adequate trial operations under the maximum load
conditions to check that the product operates reliably. Failure to
do so may cause a breakdown of the system. (When the product
is used to drive upward/downward, the load may fall off due to
step-out.)
Do not touch the internal parts of the driver. Doing so may cause
an electric shock.

Wiring
Do not connect the motor directly to a commercial power out-
let. Doing so may cause an electric shock, injury or fire. Power
should be supplied to the motor through the driving circuit.
Use an electric power source within the rated input voltage.
Using otherwise may cause fire or an electric shock.
Connect the driver and motor to the ground. Using without
grounding may cause an electric shock.

. Do not harm, forcibly put a stress, or load a heavy article on the

cable or get it caught between the articles. Doing so may cause
an electric shock.

. Perform wiring with the power cable as instructed by the wiring

diagram or the Instruction Manual. Doing otherwise may cause an
electric shock or fire.

. Do not move the motor cable, as it is not a movable cable. Doing

so may result in electric shock, injury, or fire.

Operation

. Do not touch the rotating part of the motor during its operation.

Touching it may cause injury.

. Do not reach or touch the electric terminals while electric power

is on. Doing so may cause an electric shock.

. Never disconnect any of the connectors while electric power is

on. Doing so may cause an electric shock and corruption.

. Do not operate this product with live parts exposed. Doing so may

result in electric shock.

. If smoke, fire, unusual smells, or unusual sounds are produced

from the driver or motor, turn off the power and stop using this
product immediately. Not doing so may result in electric shock,
injury, or fire.

/\ CAUTION

General
Prior to installation, operation, maintenance servicing or inspec-
tion, be sure to read the Instruction Manual and follow the instruc-
tions to perform. Failure to follow the instructions may cause an
electric shock, injury or fire.
Do not use the driver or the motor under conditions that exceed
the specification values. Doing so may cause an electric shock,
injury or fire.
Do not insert a finger or an object into the opening of the prod-
uct. Doing so may cause an electric shock, injury or fire.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Do not use a damaged driver or motor. Doing so may cause
injury, fire or the like.

Use the driver and motor in the designated combination. Using
otherwise may cause fire or failure.

The operating driver, motor, and peripheral devices become very
hot. Be careful so as not to get burned.

Never disassemble, repair, modify, or remanufacture this prod-
uct. Doing so may result in electric shock, injury, or fire.

Do not remove the nameplate. Using this product with an incor-
rect rating may result in fire.

Be careful that this product does not fall or tip over when han-
dling, as this can be dangerous.

Unpacking

. Confirm that the bottom and top of the box are facing correctly

while unpacking. Failure to do so may cause injury.

. Confirm that the product is the one that you have ordered.

Installing an incorrect product may cause a breakdown.

Wiring

. Do not measure the insulation resistance or dielectric voltage of

the product. Doing so may cause a breakdown. Contact us or your
point of sale instead, if such a measurement is required.

. Perform wiring conforming to the technical standards of elec-

tric facility or the wiring rule. Doing otherwise may cause burn-
ing or fire.

. Ensure that wiring are done correctly. Incorrect wiring may cause

the motor to run out of control, resulting in injury.

. Make sure to insulate the included capacitor and terminals for ex-

ternal resistor connection. Failure to do so may cause an electric
shock.

Installation

. Do not step on, or stack heavy items on the product. Doing so

may cause injury.

. Make sure that the intake and exhaust ports are not blocked or

stuffed by foreign substances. Failure to do so may cause fire.

. Make sure to follow the specified driver mounting orientation.

Failure to do so may cause failure.

. Keep a distance as instructed by the Instruction Manual for the

driver from the inner surface of the control console or other devic-
es. Failure to do so may cause failure.

Place the product with great care so as to prevent from danger
such as a tumble or a turnover.

Mount the product on an incombustible material such as metal.
Failure to do so may cause fire, injury, or damage to product.

Do not place combustible material around this product. Failure
to do so may result in fire or burns.

Be sure to provide an adequate ventilation path when installing
this product, and do not block the intake and exhaust ports. Failure
to do so may result in electric shock, fire, or device breakdown.
Confirm the rotating direction before connecting with the
mechanical device. Failure to do so may cause injury or a
breakdown.

Do not touch the motor output shaft (including the key slot and
gears) with your bare hand. Doing so may cause injury.

Make sure not to apply excessive force to the output shaft.

Operation
The motor is not equipped with any protective device. Take pro-
tective measures using an over-current protective relay, a ground
fault interrupter, a protective device from excess temperature,
and an emergency stopping device. Failure to do so may cause
injury or fire.
Do not touch the product while the power is on or for a while after
the power is turned off since the driver and motor remain very
hot. Doing so may cause burns. In particular, the temperature
of the motor may rise considerably depending on the operating
conditions. Maintain motor surface temperature at 85°C or lower
while in use.
Stop operations immediately when an emergency occurs.
Failure to do so may cause an electric shock, injury, or fire.
Do not change adjustment to an extreme, for such a change re-
sults in unstable operation and may cause injury.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

When performing a trial operation, fasten the motor and discon-
nect it from the mechanical system. Check the operation, then
connect it to the machine. Failure to do so may cause injury.
When the alarm has been activated, eliminate the cause and
ensure safety before resuming operations. Failure to do so may
cause injury.

When the electric power recovers after a momentary interrup-
tion, do not approach the devices because the system may restart
operation by itself. (Set the system so as to secure the safety
even when it restarts on such occasions.) Failure to do so may
cause injury.

Confirm that the electric power supply properly conforms to the
product specifications. Failure to do so may cause failure.

The brake mechanism of the motor with the electromagnetic
brake is used to hold the movable section and the motor position.
Do not use it as a safety measure. Doing so may cause the break-
down of the system.

Firmly stabilize the key when operating the motor with the key
individually. Failure to do so may cause injury.

For use in applications where varying loads are applied to the
shaft, contact us in advance. Use in environments with varying
loads might result in equipment failure.

Maintenance
Driver and motor frames become very hot. Be careful when per-
forming maintenance or inspection. Failure to do so may cause
burns.
It is recommended to replace the electrolytic condenser of the
driver with a new one for securing the preventive measure after
using for 5 years (the expected life in an average operating envi-
ronment of 40°C). The expected life of the fuse is 10 years in an
average operating environment of 40°C. Thus, periodical replace-
ment is recommended.
Contact us or your point of sale for repair. If the product is disas-
sembled by the user, it may become inoperable.

Transportation
Handle the product with care during transportation so as to pre-
vent from dangers such as tumbling or overturning.
Do not hold with the cable or the motor spindle. Doing so may
cause trouble or injury.

Disposal
Dispose of stepping drivers and motors as industrial waste.

S proHBITED

Storage
Avoid storing this product in places exposed to rain or water
drops, or in an environment with hazardous gas or liquid. Failure
to do so may cause trouble.

Maintenance
Do not disassemble or repair the product. Doing so may cause
fire or an electric shock.

General
Do not remove the nameplate. Using this product with an incor-
rect rating may result in fire.

@ vanpatory

Storage
Store the product in a location that is not exposed to sunlight, at
a temperature and humidity within the product specifications.
If the driver has been stored for a long period (3 years or longer
as a general guide), contact us. The capacitance may have de-
creased with the electrolytic condenser due to the long period
storage, which may cause failure.

Operation
Install an external emergency stop circuit to turn the power off in
the event that operation must be instantly halted.
Operate products within the specified ambient temperature
and humidity for each.

5.

Transportation
Excess loading of the product on the carrier may cause the load to
fall in pieces. Follow the instructions given outside the package.
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B Selection materials for each mechanism

The diagrams below depict representative mechanisms and the points used in their selection. Notify us of the information
shown here when requesting us to make a selection.

Ball screw Rack and pinion
Work [=— External force External force
| Table | Rack
Pinion
m—m_lllllllllllllll IIIIIIIIIIIIIIIIIII
| L |
External force F ‘ N ‘ External force F ‘ N ‘
Weight of work+table W ‘ kg ‘ Work+rack weight w ‘ kg ‘
Ball screw diameter D ‘ m ‘ Pinion diameter D ‘ m ‘
Ball screw length L ‘ m ‘ Pinion thickness L ‘ m ‘
Ball screw lead P ‘ m ‘ Pinion material specific gravity 0 ‘ kg/m? ‘
Ball screw material specific gravity 0 ‘ kg/m? ‘ Friction coefficient H ‘ ‘
Friction coefficient u ‘ ‘ Gear ratio* G ‘ ‘
Gear ratio* G ‘ ‘ Mechanical efficiency n ‘ ‘
Mechanical efficiency n ‘ ‘
Belt drive Roll feed
b
of (< ( F
Timing belt : X ( , )/
o]
External force F ‘ N ‘ Sheet tension F ‘ N ‘
Work+belt weight W ‘ kg ‘ Roll diameter D ‘ m ‘
Pulley diameter D | m \ Roll width L m \
Pulley width L ‘ m ‘ Roll material specific gravity o ‘ kg/m? ‘
Pulley material specific gravity o ‘ kg/mé? ‘ Roll moment of inertia J ‘ kgrm? ‘
Pulley moment of inertia  J ‘ kg-m? ‘ Gear ratio* G ‘ ‘
Gear ratio* G ‘ ‘ Mechanical efficiency n ‘ ‘
Mechanical efficiency n ‘ ‘
Rotary table
Dt
Dh
*How to find the gear ratio (G)
Table weight W kg \
Table diameter Dt ‘ m ‘ G2 Ball screw
Table support diameter  Dh ‘ m ‘ T
Table moment of inertia  J ‘ kg-m? ‘
Support area friction coefficient (£ ‘ ‘ G1
Gear ratio* G ‘ ‘ Number of ball screw gears (G2)
Mechanical efficiency 1 ‘ ‘ Number of motor gears (G1)
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B ECO PRODUCTS

ECO PRODUCTS are designed to reduce the environmental impacts throughout the product's life cycle. Ranging from design to manufacturing stages,
ECOPRODUCTS  the environmental impact of a product and its packaging materials is assessed against the eco-design requirements.
Those products that satisfy the requirements are accredited as ECO PRODUCTS.

SANYO DENKI CO.,LTD. 3331 Minami-Otsuka, Toshima-ku, Tokyo 170-8451, Japan TEL: +813 5927 1020 https://www.sanyodenki.com/

The names of companies and/or their products specified in this document are the trade names, and/or trademarks and/or registered trademarks of such respective companies.
San Ace, SANUPS, and SANMOTION are registered trademarks of SANYO DENKI CO., LTD.

Specifications are subject to change without notice. CATALOG No. S0783B021 '22.8
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