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Type R RS-485+Parallel I/O type
@ :D AC |npUt Set MOdelS Type P Pulse train input type

@ =D DC |npUt Set MOdelS Type M Multi-input type

@ =D DC |npUt Drivers / MOtorS Type P Multi-axis pulse train input type

@ '=[|:| DC Input Drivers / Motors Type E Multi-axis EtherCAT interface



™
-
1
=1
0
T
B
-

Contents

Motor Specifications ---------------

DC Input Set Models

Driver Specifications « =+ ococereeeeeeees
SpeCiﬁCatiOnS .........................
Motor Dimensions -« +csseeeeeeeenes

Motor Specifications ..................

DC Input Drivers / Motors
Type P MUlti-aXiS ...................

System Configuration Diagram «++-----
Compatible Driver / Motor Combinations - - «
Driver Dimensions ....................
Driver Specifications « =+ cocereeeeeeees

SpeCiﬂCatiOnS .........................

Type E Multi-axis (EtherCAT interface) - -

System Configuration Diagram «++-----
Compatible Driver / Motor Combinations - - -
DriVer Dimensions ....................
Driver Specifications =+« -eveeeeeees

SpeCiﬂCatiOnS .........................

Motor DIMENSIONS «««++-rereerernns
Motor Specifications ««++c-eveeees
Type R Multi-axis ««----cooorveeeee
OPLIONS *#vvrrrrrrrermnnnnnneeee..
Safety Precautions ««««««+rvreeeees-

Safety Info rmation =t

p- 14
p. 14
p. 15
p. 16
p. 16

p. 20
p. 20
p. 21
p. 22
p. 22

p. 26

p. 31
p- 33

p. 34
p. 34
p. 35
p. 36
p. 36
p. 39
p. 46
p. 49

p. 50
p. 50
p. 51
p. 52
p. 52
p. 55

p. 62
p. 62
p. 63
p. 64
p. 64
p. 67

p-79
p. 84
p. 85
p. 88
p. 97
p. 97



SANMOTIONN1odel 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

Open loop control while stopped
(Control for stepping motors)

Command Motor Stopped Rotating Stopped

&/T

Feedback Closed loop control while rotating

Encoder

(Control for servo motors)

Driver

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.

=
Semiconductor manufacturing equipment Embroidery machines Monitoring cameras Crystal blank testing devices
Reliable system achieved by Reduced positioning time in Utilizes the stable stopping A reliable low heat generating
eliminating step-out short stroke movement feature for camera oscillations motor for the conveying mechanism

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) and UL standards. The DC input Type P
andType E drivers also comply with the KC Mark standards.

The AC input model motors comply with CE (European Norm) and ® £\
UL standards. C E CN Us &9 [@

DC input Type P and Type E
drivers only



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.

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

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)
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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.

Il 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
B AC Input
Type R Type P
RS-485+Parallel 1/0 type Pulse train input type
Series

Point command control with host
devices such as PLC

Network control with serial
communication (RS-485)

Control with pulse generator

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 sq./60 mm sg./86 mm sq.

42 mm s./60 mm sg./86 mm sq.

Low-backlash gear

Modeltypesand ) qa|

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

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

corresponding o ey frEE

motor sizes (with

gear ratios in Harmonic gear

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

42 mm sg. (1:30/1:50/1:100)

parentheses) ~ _model 60 mm sq. (1:50/1:100) 60 mm sq. (1:50/1:100)
Electromagnetic
iEle meelE 42 mm sq./60 mm sq. 42 mm sq./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-

pp. 16, 33

pp. 22, 33

fications
Page 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,

and homing mode functions are built in and can be
enabled by a single command from the host control-
ler. Complicated operations are easier to handle.

The system can be easily controlled by selecting pre-
set point numbers or program numbers with the par-
allel I/0.

4000
— Examples of
speed patterns

3000

2000

1000

0
-1000

Speed (min™)

-2000

-3000

-4000 —Time



I DC Input

Series

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

Type P Multi-axis
Pulse train input type

Type R Multi-axis
RS-485+Parallel 1/0 type

Point command control with
host devices such as PLC

Network control with serial
communication (RS-485)

Control with pulse generator

Input power supply

24/48 VVDC (Only 24 VDC 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

24/36 VDC

Command resolution

500 to 10000 P/R (6 levels)

200 to 51200 P/R (16 levels)

200 to 12800 P/R (6 levels)

Max. stall torque (standard model)

0.055 to 1.9 N-m

0.055 to 1.85 N-m

0.055 to 1.9 N-m

Standard model

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

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

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

Low-backlash
gear model

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

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

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

Model types and

corresponding  Spur gear model

28 mm sq.
(1:3.6/1:7.2/1:10/1:20/1:30/1:50)

28 mm sq.
(1:3.6/1:7.2/1:10/1:20/1:30/1:50)

28 mm sq.
(1:3.6/1:7.2/1:10/1:20/1:30/1:50)

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 sqg. (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)

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

Electromagnetic
brake model

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

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,
1/0 signal cable

No set models

No set models

Driver / Motor

Page

specifications pp. 36, 49 pp. 52, 84 p. 87
Specifications /
Characteristics pp. 39 to 45 pp. 55 to 61 —

diagram

Network control with serial communication

(RS-485)

Type R, Type M

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

RS-485

W
* Option
Communications

USB

converter unit

Control with pulse generator

Type P, Type M

Operates in response to the pulse input command

from the host device

Pulse train



Compatible Driver / Motor / Option Combinations

) PB4A002R300 PB4A002P300 PB3D003M200
e Ul e PB4A002R301 PB4A002P301 PB3D003M201 P RILEIEY
Number of control axes 1 axes 4 axes

Motor size e RS-485+Parallel 1/0 . RS-485+Parallel 1/0, .
Interface specifications e Pulse train (Type P) Sllss (et (e Wl 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
1:3.6 - - PBM282FGAE20 PBM281DGAES50
1:72 - - PBM282FGBE20 PBM281DGBES0
1:10 - - PBM282FGEE20 PBM281DGEE50
Spur gear model
1:20 - - PBM282FGGE20 PBM281DGGE50
28 mm sq.
1:30 - - PBM282FGJE20 PBM281DGJE5S0
1:50 - - PBM282FGLE20 PBM281DGLE5S0
. 1:50 - - PBM282FHLE20 PBM281DHLE50
Harmonic gear model
1:100 - - PBM282FHME20 PBM281DHME50
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  4.10  PBM423FGEK30-M PBM423FGEE20 PBM423DGEK50
42 1:20 PBM423FGGK30-M PBM423FGGE20 PBM423DGGK50
mm sq- 1:30 PBM423FGJK30-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 PBM603FGAK30-M PBMG603FGAE20 PBM603DGAK50
1:72 PBM603FGBK30-M PBM603FGBE20 PBM603DGBK50
Low-backlash gear  4.19  PBMB03FGEK30-M PBM603FGEE20 PBM603DGEK50
60 mm sq. 1:20 PBM603FGGK30-M PBM603FGGE20 PBM603DGGK50
1:30 PBMG603FGJK30-M PBMG603FGJE20 PBM603DGJK50
. 1:50 PBMG603FHLK30-M PBMG603FHLE20 PBM603DHLK50
Harmonic gear model
1:100 PBM603FHMK30-M PBM603FHME20 PBM603DHMK50
. PBM603FCK30-M PBM603FCE20 PBM603DCK50
Electromagnetic brake model
PBM604FCK30-M PBM604FCE20 PBM604DCK50
PBM861FXK30-M - -
86 mm sq. Standard model
PBM862FXK30-M - -
PBC6P0010A
Power cable PBC8P0010A (Set configuration items) (Set configuration PBC10P0010A
items)
Motor extension cable PBC7MO0030A PBC6MO0030A PBC8MO0030A
Encoder extension cable PBC7E0030A PBC6E0030A PBC7E0030A
PBC5S0010A
PBC5S0010A (unshielded) (unshielded)
(Type R set configuration items) PBC8S0010C
i I/0 signal cable PBC5S0010C ¢
Options g PBC5S0010C (shielded) (shielded) (shielded)

(Type P set configuration items)

(Set configuration
items)

Communication cable * PBC6CO003A - PBC6CO003A -

. 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.



PB2D003R1U0

Driver model number FEERILET
PB2D003R1U2
PB2D003R1U3
Motor size  Number of control axes 4 axes
Interface specifications RS-485+Parallel 1/0 (Type R)
Encoder specifications Optical incremental
Encoder resolution 800 P/R
PBM282DXA20
Standard model
PBM284DXA20

1:3.6 PBM282DGAA20

1:72 PBM282DGBA20

1:10 PBM282DGEA20

Spur gear model
1:20 PBM282DGGA20

28 mm sq.
1:30 PBM282DGJA20
1:50 PBM282DGLA20
. 1:50 PBM282DHLA20
Harmonic gear model
1:100 PBM282DHMA20
. PBM282DCA20
Electromagnetic brake model
PBM284DCA20
Standard model PBM423DXA20
1:3.6 PBM423DGAA20
1:72 PBM423DGBA20
Lo EEIREIN G2 1:10  PBM423DGEA20
model
1:20 PBM423DGGA20
42 mm sq.

1:30 PBM423DGJA20

1:30 PBM423DHJA20

Harmonic gear model 1:50 PBMA423DHLA20

1:100 PBM423DHMA20

Electromagnetic brake model PBM423DCA20

PBM603DXA20

Standard model
PBM604DXA20

1:3.6  PBM603DGAA20

172 PBMB03DGBA20
Lo Ll B 1110  PBMB03DGEA20
model

60 mm sq. 1:20 PBM603DGGA20

1:30 PBM603DGJA20

1:50 PBM603DHLA20

Harmonic gear model
1:100 PBM603DHMA20

. PBM603DCA20

Electromagnetic brake model

PBM604DCA20
Power cable PBC6P0010A
Motor extension cable PBC4MO0030A
Encoder extension cable ABLLENLEL

PBC5E0030C

Options 1/0 signal cable PBC4S0010A

Communication cable PBC4CO0003A
PC interface software SPBD2W-01

Communications converter unit PBFM-U6

Regenerative unit PBFE-01
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Lineup
I DC Input
Type E Multi-axis
EtherCAT integrated type
Series

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

0.3431t0 1.85 N-m

Standard model

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

42 mm sqg./60 mm sq.

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

Low-backlash gear model

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

Model types and

corresponding motor  Spur gear model

28 mm sq.
(1:3.6/1:7.2/1:10/1:20/1:30/1:50)

sizes (with gear ratios

in parentheses) i
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 sq./42 mm sq./60 mm sq.

42 mm sq./60 mm sq.

Set configuration items

No set models

Driver / Motor specifications  pp. 64, 84
Page 3pecifications/Characteristics pp. 67 to 78
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
test certificate from a trusted third
party has been acquired.

EtherCAT.

Conformance tested

* When compared with our current model: PB4D003E2D0

** Minimum communication cycle time: 0.25 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 (Model no. HA035) is also available.
This encoder doesn’t require a battery change, thus
the maintenance of devices can be simplified.



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
Encoder resolution 16000/2000 P/R Multi-turn resolution 16 bit
PBM281DXE50 =
Standard model
PBM285DXE50 =
1:3.6 PBM281DGAE50 -
1:72 PBM281DGBES50 -
1:10 PBM281DGEE50 -
Spur gear model
1:20 PBM281DGGE50 -
28 mm sq.
1:30 PBM281DGJE50 -
1:50 PBM281DGLE50 -
. 1:50 PBM281DHLES50 -
Harmonic gear model
1:100 PBM281DHMES50 -
. PBM281DCE50 -
Electromagnetic brake model
PBM285DCE50 -
Standard model PBM423DXK50 PBM423DXR50
1:3.6 PBM423DGAK50 PBM423DGAR50
1:72 PBM423DGBK50 PBM423DGBR50
r';?(‘)"(’j"ga"k'“h gear 1:10  PBM423DGEK50 PBM423DGER50
1:20 PBM423DGGK50 PBM423DGGR50
42 mm sq.
1:30 PBM423DGJK50 PBM423DGJR50
1:30 PBM423DHJK50 PBM423DHJR50
Harmonic gear model 1:50 PBM423DHLK50 PBM423DHLR50
1:100 PBM423DHMK50 PBM423DHMR50
Electromagnetic brake model PBM423DCK50 PBM423DCR50
PBM603DXK50 PBM603DXR50
Standard model
PBM604DXK50 PBM604DXR50
1:3.6  PBM603DGAK50 PBM603DGAR50
1:72 PBM603DGBK50 PBM603DGBR50
Low-backlash gear 4.1 PBMB03DGEKS0 PBM603DGER50
60 mm sq. 1:20 PBM603DGGK50 PBM603DGGR50
1:30 PBM603DGJK50 PBM603DGJR50
. 1:50 PBM603DHLK50 PBM603DHLR50
Harmonic gear model
1:100 PBM603DHMK50 PBM603DHMR50
. PBM603DCK50 PBM603DCR50
Electromagnetic brake model
PBM604DCK50 PBM604DCR50
Power cable PBC10P0010A
Connector set for power cable PBC10P0000A
Motor extension cable PBC8MOO[J0A
Connector set for motor cable PBC8MO0000A
Encoder extension cable PBC7E00[J0A
) Connector set for encoder PBC7E0000A
Options cable
1/0 signal cable PBC9S0010C
Connector set for I/O signal PBCIS0000C
cable
PC communication cable AL-00896515

PC interface software

SANMOTION MOTOR SETUP SOFTWARE

Regenerative unit

PBFE-02

"



Note that not every combination of the following
HOW to Read MOdeI N u m bers codes and characters is available.

Set model number

PB A1 |R| 60 3 C 36 B

Driver model number

PB3 D 003 M 2 00

Motor model number

PBM 60 3 F X K 30

A power cable (1 m) and an /O signal cable (1 m) are included with set models.
* No symbol for models without options

Holding brake B: Equipped *
Gear ratio *

Gear specifications * C: Low-backlash gear
G: Spur gear
H: Harmonic gear

Motor length
Motor size
Interface specifications R: RS-485+Parallel /0 P: Pulse train M: Multi

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

Series name

Specification identification

Encoder type

4 | Optical incremental, Battery-less optical absolute
1] 800 P/R
_2 | Optical incremental 2000 P/R

3 16000 P/R

Interface type

E | EtherCAT

R | RS-485+Parallel 1/0

P | Pulse train

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

Motor excitation current 001: TA 002:2A 003:3A
Power supply specifications A: AC D: DC
Series name

UL and CE compliant
Specification identification 20, 30, 50: Standard

Encoder type
R | Battery-less optical absolute (Model no. HA035)
K 16000 P/R | with Z-phase output
E| Optical incremental 2000 P/R with Z-phase output
A 800 P/R without Z-phase output
C 800 P/R with Z-phase output

Option code X: Standard model (without options)
C: With 24 VDC brake
GA to GL: Spur gear model / 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



Cable model number

PBC 6 P 0010 A

Specification identification

0000: Connector set

0003: Cable length: 30 cm

0010: Cable length: 1 m

0030: Cable length: 3 m

Cable type P: Power supply M: Motor E: Encoder
S:1/0 signal C: Communications

Management number

Series name

13



AC Input Set Models TypeR

AC Input Set Models

Type R RS-485+Parallel 1/0 type

M Set configuration items

Motor (€ @ c“us

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

Driver (€ s

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: PBC8P0010A
I/O signal cable (1 m, unshielded) Model number: PBC5S0010A

Set Model Configurations P p. 15 Driver Dimensions P p. 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

line.

Cuts off circuit
in the event

of overcurrent.

Electromagnetic contactor

Switches driver
power on/off.

Use together with
a surge protector.

@ Noise filter

Filters out
incoming noise
from power line.

Protects the power

(1)

To another driver

e CN6
{=

Communication cable

CN4

Power cable

To be provided by the customer. Qd

14

=

PC interface software * The converter is required

for USB/RS-485 conversion.

E(®) communications

SW MODE et converter unit

CNS RS-485 (Half-duplex)

1/0 signal cable

Encoder extension cable

3}
E= -0

Motor extension cable

EELEEE]
=




Set Model Configurations

Motor external Max. stall torque Set configuration items Page

AC Input Set Models

§ d|men5|9ns (allowable torque* Pzl Gear Backlash Driver power supply . Power cable,
& K/Ilange SIZ8 X for models with e . ratio (deg) specifications Esmod=! Motor model Driver model 1/0 signal Specifications Motor .
®©  Motor length ; (min-) number number P dimensions
{mm) gear) (N-m) cable
42x42x55.9 0.35 - - - Single-phase 100to 115 VAC PBA1R423 PBM423FXK30-M  PB4A002R300 p. 26 p. 31
42x42x55.9 0.35 - - - Single-/3-phase 200 to 230 VAC PBA2R423 PBM423FXK30-M  PB4A002R301 p. 26 p. 31
% 60x60x68.8 1.3 - - - Single-phase 100 to 115 VAC PBA1R603 PBMB603FXK30-M  PB4A002R300 Power cable (1 ml: p. 26 p. 31
3 60x60x68.8 1.3 - - - Single-/3-phase 2000 230 VAC _PBA2R603 PBMB603FXK30-M _ PB4A002R301 pRCapo0ioA p.26 p.31
2 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 200to 230 VAC  PBA2R604 PBMB04FXK30-M  PB4AQ02R301 IOsignalcable  p. 26 p. 31
O 86x86x79.5 3.1 = = = Single-phase 100 to 115 VAC PBA1R861 PBMB861FXK30-M  PB4A002R300 ngégggmded)i p.26 p.31
® 86x86x79.5 3.1 - = - Single-/3-phase 200 to 230 VAC PBA2R861 PBM861FXK30-M  PB4A002R301 p. 26 p. 31
86x86x110 6.1 - - - Single-phase 100 to 115 VAC PBA1R862 PBM862FXK30-M  PB4A002R300 p. 26 p. 31
86x86x110 6.1 - - - Single-/3-phase 200 to 230 VAC PBA2R862 PBM862FXK30-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 200 to 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 PBM423FGBK30-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 PBM423FGBK30-M PB4A002R301 p. 27 p. 31
42x42x86.1 0.98 180 1:10 0.35 Single-phase 100to 115 VAC PBA1R423-C10 PBM423FGEK30-M PB4A002R300 p. 27 p. 31 S
— 42x42x86.1  0.98 180 1:10 0.35  Single-/3-phase 200to 230 VAC PBA2R423-C10 PBM423FGEK30-M PB4A002R301 p. 27 p. 31
g 42x42x86.1 1.47 90 1:20 0.25 Single-phase 100to 115 VAC PBA1R423-C20 PBM423FGGK30-M PB4A002R300 p. 27 p. 31
g' 42x42x86.1 1.47 90 1:20 0.25 Single-/3-phase 200to 230 VAC PBA2R423-C20 PBM423FGGK30-M PB4A002R301 Tl (i il p. 27 p. 31
R 42x42x86.1  1.47 60  1:30  0.25 _ Single-phase 100to 115 VAC PBA1R423-C30 PBM423FGJK30-M PB4A002R300 ppespogioA p.27  p.31
%  42x42x86.1 1.47 60 1:30 0.25  Single-/3-phase 200to 230 VAC PBA2R423-C30 PBM423FGJK30-M PB4A002R301 p. 27 p. 31
c:or 60x60x114.3 1.25 500 1:3.6 0.55 Single-phase 100t0 115 VAC PBA1R603-C3.6 PBMG603FGAK30-M PB4A002R300 /O signal cable p. 28 p. 31
S 60x60x114.3 1.25 500  1:3.6 0.55 Single-/3-phase 200to 230 VAC PBAZ2R603-C3.6 PBMG03FGAK30-M PB4A002R301 (1M, unshielded): ™ 58 . 31
3 60x60x1143 25 250  1:7.2 0.25  Single-phase 100to 115 VAC PBATR603-C7.2 PBMGO3FGBK30-M PB4AQ02R300 'BCoS00I0A o8 1 31
=3 60x60x114.3 2.5 250 1:7.2 0.25 Single-/3-phase 200 to 230 VAC PBA2R603-C7.2 PBM603FGBK30-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
60x60%x114.3 3 180 1:10 0.25  Single-/3-phase 200to 230 VAC PBA2R603-C10 PBMG603FGEK30-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 200to 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 200 to 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
g 42x42x95.1 2.2 (4.5) 116 1:30 - Single-/3-phase 200t0 230 VAC PBA2R423-H30 PBM423FHJK30-M PB4A002R301 p. 29 p. 32
§ 42x42x95.1 3.5 (8.3) 70 1:50 - Single-phase 100to 115 VAC PBA1R423-H50 PBM423FHLK30-M PB4A002R300 Power cable {1 ml: p. 29 p. 32
S 42x42x95.1 35(83) 70  1:50 - Single-/3-phase 200t0 230 VAC PBA2R423-H50 PBMA423FHLK30-M PB4AG02R301 pRCspo0ioA p.29 p.32
g' 42x42x95.1 5 (11) 35 1:100 — Single-phase 100to 115 VAC PBA1R423-H100 PBM423FHMK30-M PB4A002R300 p.29 p.32
© 42x42x95.1 5 (11) 35 1:100 - Single-/3-phase 200t0 20 VAC PBA2R423-H100 PBM423FHMK30-M PB4A002R301 !Osignalcable  p.29  p.32
5 60x60x135.8 5.5 (14) 70 1:50 - Single-phase 100to 115 VAC PBA1R603-H50 PBM603FHLK30-M PB4A002R300 nggé;ggmded): p.29 p.32
2 60x60%x135.8 5.5 (14) 70 1:50 - Single-/3-phase 200 to 230 VAC PBA2R603-H50 PBM603FHLK30-M PB4A002R301 p. 29 p. 32
® 60x60x135.8 8(20) 35 1:100 - Single-phase 100 to 115 VAC PBA1R603-H100 PBM603FHMK30-M PB4A002R300 p. 29 p. 32
60x60x135.8 8 (20) 35 1:100 - Single-/3-phase 200 to 230 VAC PBA2R603-H100 PBM603FHMK30-M PB4A002R301 p. 29 p. 32
& 42x42x88.3 0.35 - - - Single-phase 100to 115 VAC PBA1R423-B PBM423FCK30-M  PB4A002R300 P 30 p. 32
S 42x42x883  0.35 — =~ Sngle/ohaseZI0Z30VAC PBAZR4Z-B  PBMAZSFCKA0-M  PBAAOIZR3DT FORCTEEl (M 50 T T3
‘,% 60x60x108.1 1.3 - - - Single-phase 100to 115 VAC PBA1R603-B PBM603FCK30-M  PB4A002R300 p. 30 p. 32
S 60x60x108.1 1.3 - - - Single-/3-phase 2000 230 VAC PBA2R603-B __ PBM603FCK30-M _ PB4AQ02R301 /O signal cable ™4 "39 '35
S 60x60x140.1 1.9 = = - Single-phase 10010 115 VAC PBA1RG604-B  PBM604FCK30-M  PB4A002R300 gagéé‘ggmded)' p.30 p.32
2 60x60x140.1 1.9 - - - Single-/3-phase 200 to 230 VAC PBA2R604-B PBM604FCK30-M  PB4A002R301 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) PBC8POO00OA 3 m - p. 90
An extension cable is required when the
@ Motor extension cable PBC7MO0030A (3 m) PBC7MO000A 20 m distance between the motor and driver p. 90

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. 90
exceeds 50 cm.

Select the cable depending on peripheral

@ 1/0 signal cable (unshielded) PBC5S0010A (1 m) PBC5S0000A 2m noise p. 90

O 1/0 signal cable (shielded) PBC5S0010C (1 m)  PBC5S0000A 2 m ﬁg:‘:gt e Gl D CElpeme g € PRI E] o an

6c icati bl Used when multiple axes are connected
b°mm““'ga.'°“ el PBC6C0003A (30 cm) PBC6C0000A 100 m in a daisy chain configuration p. 91
(between drivers) for communication.

® Communications converter unit PBFM-U6 - - ,:::tt)lc;f & ey (URERE 2] 2 p. 89

@ PC interface software SPBALL-01 _ _ Software for checking operation and b. 89

parameter setting

15
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AC Input Set Models TypeR

Driver Dimensions

Unit: mm

R
) iﬁ s Q|
B
4

Driver Specifications

M General specifications
Model number

PB4A002R300 PB4A002R301

Interface

RS-485+Parallel I/O

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 |
o Operation environment _Installation category (overvoltage category): Il, Pollution degree: 2
@, i i
2 Operating ambient 0 10 +55°C
@ temperature
2 Storage temperature  -20 to +65°C
;,"5 gperlzt.ltng ambient 90% RH max. (non-condensing)
2 Environment ooty -
o Storage humidity 90% RH max. (non-condensing)
= Operation altitude 1000 m or less above sea level
T . Tested under the following conditions: Acceleration: 5 m/s?, Frequency range: 10 to 55 Hz, Axes of
Vibration resistance ; L
vibration: X,Y, Z (2 hours each)
Impact resistance 20 m/s?
Dielectric strength No error observed when 1.5 kVAC is applied between power input terminal and frame for one minute.
Insulation resistance 10 MQ min. when measured with a 500 VDC megohmmeter between 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

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

L error, encoder disconnection, initialization error, overcurrent, nonvolatile memory error, CPU error
2 Display / Indication 7-segment LED display (2)
g' D —— Resolution, applicable motor, forward direction definition, gain, Jog speed, Jog operation, node
7 9 p address, baud rate, holding brake control, teaching
Auto homing mode operation / Push (current control) operation / Relative motion command /
Operating functions Absolute motion command
Module function, Jog operation
c .. Communications  RS-485 Start / stop synchronization, half-duplex communication Baud rate: 9600, 38400, 115200,
ommunication
specifications Wlt|'.1 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 24 VDC
e ALMCLR
®  Qutput Function General-purpose outputx?7 (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 Standard
CE (TUV) Low-voltage directives EN 61800-5-1

EMC directives ER

EN 61000-6-2

Acquired standards Applicable standard File no.
UL UL UL 508C E179775

cUL




External Wiring Diagram

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

_ User device Driver
1

D
(-]
T
o
=
-
-]
(%2}
-
=]
Qo
=
Q
<

S PB4A002R300
I CN4 CN2 -
1
A a
Input power supply [ Jiz I ERINHEE
16 100toM5VACL 1 4] 8 P ~H Encoder
N.C f B ‘; o
z L
Ne— z [N
| N TN [
56 u
CN5,6
com e e s BN N.C ?0 ]
Host ] N - e |apeamtt
controller_<i| N.C ; ~ j N.C li]_ NC M2 Lt
N.C N.C —
I
GND N : YGND S 1 M
A u
comz  NC ‘ 37*5‘/ A {2 13
| B [l m]
PCIF I i g IJ>_ B
_<ﬁ_| NC NC ||:«}J_ BRK+ |2 -
NG —L et 10l N BRK- [© =3
‘ Holding brake Motor
I &
oNt
A TR
| -
2 -
ALMCLR — %)
L | :
IN1 (STOP, . . . .
(STOP) ‘ Shielded twisted-pair cable 2
J [P =
IN2 (EXE]
(EXE) = s
| Mzl A3
IN3 (Point0) —| 5 5/3 s
| iz 2"
IN4 (Point1) —| 6 2
| =
o] [T 8
IN5 (Point2) T [a)
I
NG Poins) — M Single-/3-phase 200 to 230 VAC
! -
7 o) —| . {—@: Driver model number: PB4A002R301
[72]
IN (Points) i 10 ﬂ—@: __User device . Driver 5
u PB4A002R301 13
ALM ! 12 | § | CN4 -
[ X 13 + _CANZ N s o
oum lIn-position)[ } 14 |>}§ R 2 R EEINHEE ; ©
15 Input power supply 1S 4 3 || =}
our2 ek [ T3 NE “1o3s zomozerVAC[ T 5 8N g | Eneoder o3
o 1 17 NG 1 z 5 ] 2 =
UT31PENDO)[ ‘ 13 I)}% NG — 3 7 s INNHEE a t
Il —{
OUT41PEND1)[ i 20 |>f§ Zg PRI 5
T 21 | . CN5,6 e e B o
OUT51PEND2)[ ! 2 |>}§ com | N 1 ~ 10 B £
! 23 I N2 - o J
} Host FG |1 - O
OUT61PENDS)[ ! gg I>f§ controller :ﬁ N.C ; N 2 N.C k] N.C 2 - a
| N.C N.C —
OUT7 (PEND4) [ I 26 |>}§ [
. 5
Lo PE(M4) GND T6ND S 1 =
A L]
] h LN o5 AL 3
cow_Ne— : A E—H
1] i 8 T 5 [4 ]
PCIF 9 5
N.C N.C BRK+ H
—<LJ_| Ne 2l e ||__{]— e [13
Holding brake ~ Motor
CN1

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

2 7
ALMCLR [
Wl * N
IN1 (STOP) 3 o . .
—n—@: Shielded twisted-pair cable
IN2 (EXE) 4
| Mizis :
. 5 A
IN3 (Point0) T o
=
| izl 2
IN4 (Point1) —t 5 =
| ~ é
IN5 (Point2) 1 7 _D—@: L5
o S
I A £2
IN6 (Point3) S
Ll e ef
IN7 (Pointd) — 8 =
I :
IN (Point5) i o 1)
n o
am (= ol —
Il
OUT1 (In-positi 4 g
(In-position) [ } 14 |)|>
0OUT2 (Ack) [ ! 16 |>}§
OUT (PENDO) [ ! s @: g
18 c
| 19 o
S
OUT4 (PEND1) [ } g? |>}§ 8'
OUTS (PEND2) 2 >+
( ] —
OUT (PEND3) [ 2 @:

OUT7 (PEND4) [

&

) PE(M4)

@ ( ) indicates factory settings.
* When using with single-phase power supply, wire to pins 2 and 4. S —
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AC Input Set Models TypeR

Wiring

M Connector Models and Compatible Cables

Connector

Manufacturer model

Maximum

Application Description Compatible cables extension Manufacturer
no. number
length
Py 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) 1-1827876-6
Receptacle
housing M0 AWG22 to 28
Receptacle 1827569-2 (AWG28 to 30) fhlelded twisted pair Tyco Electronics
Encoder CN2 contact 1827570-2 (AWG22 to 28) The contact model 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) MRS
Receptacle
housing 1-1827864-3 AWG18 to 22
Receptacle 1827570-2 (AWG22 to 28) Discrete line Tyco Electronics
Motor CN3 A 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) 12701361
Receptacle AWG18 Tyco Electronics
2 1-1318119-3
Power supply CN4 housing Discrete line 21 Japan G.K.
Receptacle 1318107-1 (single)
contact 1318105-1 (linked)
ons E;’r?\t/;";';? d’;’;‘se S10B-PADSS-1GW A28 to 24
L (o)
Communications cNg  “Housing PADP-10V-1-S Shielded twisted pair 100m  JS.T. Mfg. Co. Ltd.
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

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

ﬂDigitaI operator
Used to set parameters and perform Jog operations.

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

¢ 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

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

q Data range . .
MODE Functions (DATA display) SW2 Functions SW3 Functions
0 Driver status display  (See table 1.) Disabled Disabled

-

Point teaching

0 to F (Point no.)

Selects point no.

Confirms at the
current position

Motor selection

0 to 6 (See table 2.)

Switches set values

Writes set values

Resolution selection

0to 7 (See table 3.)

Switches set values

Writes set values

Forward direction
setting

0=CW is forward,
1=CCW is forward

Switches set values

Writes set values

Speed loop gain setting

OtoF

Switches set values

Writes set values

Holding brake operation

0 = Release; 1 = Hold

Switches set values

Writes set values

Node address setting

OtoF

Switches set values

Writes set values

Jog operation speed

1to F (100 min"/LSB)

Switches set values

Writes set values

© (N[O A |[WN

Jog operation

Forward direction
operation

Reverse direction
operation

A Baud rate

0=9600 bps,

1=238400 bps,
2=115200 bps,
3=307200 bps

Switches set values

Writes set values

+ Changed values for modes 2 to 4 are enabled upon restart.
+ Changed values for modes 1, 5 to 8, and A are enabled immediately.

Table 1 Driver status and corresponding DATA parameters
when MODE parameter is 0.
iz Driver status IDlpeyee Driver status
data data
0 Servo OFF 9 Homing mode error
AL Servo ON A Deviation counter overflow
pattern
Low voltage error b OvEreEs
(motor winding detection)
2 Overvoltage error C Wrap around
3 Regenerative voltage error d Push operation error
4 Driver overheat error E Eicodeidiscenesticy
error
D Motor overheat error F Initialization error
Overcurrent
g Overload stop error . (bus current detection)
7 Overspeed L Nonvolatile memory error
8 Servo error
Table 2 Motor selection
Set value Motor model number Set value Motor model number
0 PBM423 4 PBM604
1 PBM503 5 PBM861
2 PBM565 6 PBM862
3 PBM603
Table 3 Resolution selection (P/R)
Setvalue  Resolution Setvalue  Resolution
0 500 4 5000
1 1000 5 10000
2 2000 6 16000
3 4000 7 32000
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AC Input Set Models TypeP

AC Input Set Models

Type P Pulse Train Input type

M Set configuration items
Motor (€ & c“us

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

Driver (€ s

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: PBC8P0010A
I/0 signal cable (1 m, shielded) Model number: PBC5S0010C

Set Model Configurations P p. 21  Driver Dimensions P p. 22
Driver Specifications Pp. 22  Specifications / Characteristics Diagram » 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
TR
S

]

N

Protects the power
: PC interface software
line. * The converter is required

Cuts off circuit for USB/RS-485 conversion.

in the event ﬂe Communications converter unit
of overcurrent. p—>

To the external limit sensor

Electromagnetic contactor

0 Switches driver 6 CN6
power on/off. @

Use together with Limiti bl
a surge protector. imit input cable

Host devices
PLC pulse board

CN5 RS-485 (Half-duplex)

B

1/0 signal cable

4]

@ Noise filter

Filters out
incoming noise
from power line.

Encoder extension cable

3)
E= -0

Motor extension cable

EELEEE]
=

o =

Power cable

To be provided by the customer. QOd
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Set Model Configurations

Motor external Max. stall torque Set configuration items Page

§ }c:ili;rrl]er;sis?zr;sx (allowable torque* AII:wabIe Gear Backlash Driver power supply Set model . Power cable,
e 9 for models with o ratio (deg) specifications Motor model Driver model 1/0 signal Specifications Motor .
©  Motor length N (min) number number p dimensions
{mm) gear) (N-m) cable
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
9 60x60x68.8 1.3 - - - Single-phase 100 to 115 VAC PBA1P603 PBMB603FXK30-M  PB4A002P300 Power cable (1 ml: p. 26 p. 31
S 60x60x68.8 13 = = - Single-/3-phase 2000 230 VAC _PBA2P603 PBMB03FXK30-M _ PB4A002P301 pRCapo0ioA p.26 p.31
2 60x60x100.8 1.9 - - - Single-phase 100 to 115 VAC PBA1P604 PBM604FXK30-M  PB4A002P300 p. 26 p. 31 .
g' 60x60x100.8 1.9 = = = Single-/3-phase 200to 230 VAC  PBA2P604 PBMB04FXK30-M  PB4AQ02P301 /O Signal Cable  p. 26 p. 31 =
O 86x86x79.5 3.1 = = = Single-phase 100 to 115 VAC PBA1P861 PBMS61FXK30-M  PB4A002P300 (1 M, shielded): (756~ 31 3
® 86x86x79.5 3.1 _ = Single-/3-phase 20010 230VAC  PBAZP861 _ PBMB61FXK30-M _ PB4A002P301 ool o e S
86x86x110 6.1 - - - Single-phase 100 to 115 VAC PBA1P862 PBM862FXK30-M  PB4A002P300 p. 26 p. 31 $
86x86x110 6.1 - - - Single-/3-phase 200 to 230 VAC PBA2P862 PBM862FXK30-M  PB4A002P301 p. 26 p. 31 s
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 g'
42x42x86.1  0.343 500 1:3.6 0.6 Single-/3-phase 200 to 230 VAC PBA2P423-C3.6 PBMA423FGAK30-M PB4A002P301 p. 27 p. 31 ;
42x42x86.1 0.686 250 1:7.2 0.4 Single-phase 100to 115 VAC PBA1P423-C7.2 PBM423FGBK30-M PB4A002P300 p. 27 p. 31 <
42x42x86.1 0.686 250 1:7.2 0.4 Single-/3-phase 200t0 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
g 42x42x86.1 1.47 90 1:20 0.25 Single-phase 100to 115 VAC PBA1P423-C20 PBM423FGGK30-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 Tl (i il p. 27 p. 31
Q 42x42x86.1  1.47 60  1:30  0.25 _ Single-phase 100to 115 VAC PBA1P423-C30 PBM423FGJK30-M PB4A002P300 pgespooion . P-27  p. 31
3»;_ 42x42x86.1 1.47 60 1:30 0.25  Single-/3-phase 200to 230 VAC PBA2P423-C30 PBM423FGJK30-M PB4A002P301 p. 27 p. 31
« 60x60x114.3 1.25 500 1:3.6 0.55 Single-phase 100to 115 VAC PBA1P603-C3.6 PBM603FGAK30-M PB4A002P300 /0 Sign_al Cable p.28 p. 31
S 60x60x114.3 1.25 500  1:3.6 0.55 Single-/3-phase 200to 230 VAC PBA2P603-C3.6 PBMG03FGAK30-M PB4A002P301 (! fg;h'eldgd)! p.28 p.31
3 60x60x114.3 2.5 250 1:7.2 0.25 Single-phase 100to 115VAC PBA1P603-C7.2 PBMGO3FGBK30-M PB4A002P300 | BCoo0010 p.28 p.31
% 60x60x114.3 2.5 250 1:7.2 0.25 Single-/3-phase 200to 230 VAC PBA2P603-C7.2 PBM603FGBK30-M PB4A002P301 p. 28 p. 31
— 60x60x114.3 3 180 1:10 0.25 Single-phase 100to 115 VAC PBA1P603-C10 PBM603FGEK30-M PB4A002P300 p. 28 p. 31
60x60%x114.3 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
g 42x42x95.1 2.2 (4.5) 116 1:30 - Single-/3-phase 200t0 230 VAC PBA2P423-H30 PBM423FHJK30-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 Power cable {1 ml: p. 29 p. 32
S 42x42x95.1 35(83) 70  1:50 - Single-/3-phase 2000 230 VAC PBA2P423-H50 PBM423FHLK30-M PB4A002P301 ppcgpooiod . P-29  p. 32
c‘:’- 42x42x95.1 5(11) B8h 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 200to 230 VAC  PBA2P423-H100 PBM423FHMK30-M PB4A002P301 /0 Signfil Cable p.29 p. 32
5 60x60x135.8 5.5 (14) 70 1:50 - Single-phase 100to 115 VAC PBA1P603-H50 PBMG03FHLK30-M PB4A002P300 (1 m shielded): — 5 99 32
3 60x60x135.8 5.5 (14) 70 1:50 - Single-/3-phase 20010 230 VAU  PBA2P603-H50 PBMBO3FHLK30-M PB4A002P301 'BCoS0010C p.29 p.32
® 60x60x135.8 8(20) 35 1:100 - Single-phase 100 to 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 PBM603FHMK30-M PB4A002P301 p. 29 p. 32
& 42x42x88.3 0.35 - - - Single-phase 100to 115 VAC PBA1P423-B PBM423FCK30-M  PB4A002P300 P ble (1 mk: p. 30 p. 32
S 42x42x88.3  0.35 - —  — Sigle/phaseZ000230VAC PBAZPAZ3-B  PBMA23FCK30-M  PBAADD2P3DT eercee My 50 Ty 3
‘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-/3-phase 200t0 230 VAC PBA2P603-B  PBMGO3FCK30-M  PB4A002P301 :/10 S'QE?'Igag;_e p.30 p.32
S 60x60x140.1 1.9 = = - Single-phase 10010 115 VAC PBA1P604-B  PBM604FCK30-M  PB4A002P300 PB?E;SS:OE;O(? " p.30 p.32
g 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.
Standard model Connector set  Extendable
Product names Remarks Page
number (length) model number max. length
© Power cable PBC8P0010A (1 m) PBC8POO0OOA 3 m - p. 90
An extension cable is required when the
@ Motor extension cable PBC7MO0030A (3 m) PBC7MO0000A 20 m distance between the motor and driver p. 90
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. 90
exceeds 50 cm.
@ 1/0 signal cable (shielded) PBC5S80010C (1 m) PBC5S0000A 2m - p. 91
O Limit input cable PBC7S0010A (1 m) PBC7S0000A 2m External limit sensor input p. 91
L . A set of nvert B/RS-4 n
©® Communications converter unit PBFM-U6 = = 7 s:blz a converter (USB/RS-485) and p. 89
. Software for checking operation and
@ PC interface software SPBALL-01 = - g op b. 89

parameter setting
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AC Input Set Models TypeP

Driver Dimensions

Unit: mm

4.5

(5)
o

(10)

Driver Specifications

M General specifications

suoneoly0ads oiseg

Model number

PB4A002P300 PB4A002P301

Interface

Pulse train input 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
m _Storage temperature -20 to +65°C
2 Operating ambient humidity 90% RH max. (non-condensing)
3 Storage humidity 90% RH max. (non-condensing)
5 Operation altitude 1000 m or less above sea level
D 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

No error observed when 1.5 kVAC is applied between power input terminal and frame for one minute.

Insulation resistance

10 MQ min. when measured with a 500 VDC megohmmeter between 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

2 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
2 Display / Indication 7-segment LED display (2)
Digital operator gesolutiop, pulse input ty_pe, applicable motor, forward direction definition, gain, FF gain,
-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
=5 Pulse input, STOP, ALMCLR
T Function General-purpose inputx2 (select from Deviation clear, HOME, Push, Brake control,
®. and Counter reset)
8 E el Sreatftons Pulse input: Line receiver_ _1 or_2 inpl_lt type
o General-purpose input: Bidirectional input photocoupler 5to 24VDC
= © Function Encoder signal (A/B/Z) ALM, In-Position
= § General-purpose outputx2 (select from HOME END, Push END, ZONE, and input monitor)
@ Pulse signal output: Line driver 4000 P/R * Z-phase / phase origin signal is only output at 200 mm"'
< Electrical specifications or less.
Qo

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.

M Safety standards

Directives Standard
CE (TOV) Low-voltage directives EN 61800-5-1

EMC directives EN 61800-3

EN 61000-6-2

Acquired standards Applicable standard File no.
L L UL 508C E179775

cUL




External Wiring Diagram

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

_ User device Driver
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M Single-/3-phase 200 to 230 VAC
Driver model number: PB4A002P301

IN1 (Deviation clear 1)

IN2 (HOME) & @
13
GND . .
9 3 User device Driver »
— = L
A 10 Pr— - PB4A002P301 o
E | cNa Ny | e o
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DC Input Drivers / Motors
Type E Multi-axis EtherCAT interface

1 . . .
Pos. Pulse/Pulse [ 2 Shielded twisted-pair cable
3
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DC Input Drivers / Motors
Type R Multi-axis
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@ 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.
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AC Input Set Models TypeP

Wiring

M Connector Models and Compatible Cables

Connector Manufacturer model el
Application Description Compatible cables extension Manufacturer
no. number
length
Py 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) 1-1827876-6
Receptacle
housing M0 AWG22 to 28
Receptacle 1827569-2 (AWG28 to 30)  Shielded twisted pair Tyco Electronics
Encoder CN2 contact 1827570-2 (AWG22 to 28) The contact model 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) MR
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) UEZSIEES
Receptacle AWG18 Tyco Electronics
: 1-1318119-3
Power supply CN4 housing Discrete line 2m Japan G.K.
Receptac|e 1318107-1 (single)
contact 1318105-1 (linked)
FRERIIINERE | e B e
c ications CN5 \driver side) AWG28 to 24 2 J.5.T. Mfg. Co., Ltd
ommunications Housing PADP-10V-1-S Shielded twisted pair m ~>-1. Mfg. Co., Ltd.
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.



Driver Components and Functions

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.

¢ 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.

* 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

q Data range . .
MODE Functions (DATA display) SW2 Functions SW3 Functions
0 Driver status display  (See table 1.) Disabled Disabled
1 Pul§e Zenimeticd v=3 !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
4 opaditiecon o slon e Switches set values Writes set values
setting 1=CCW is forward
5 Spe_ed ceplez OtoF Switches set values Writes set values
setting
6 zsg?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
q 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.
Dlrplkyye Driver status DlrplEyee Driver status
data data
0 Servo OFF 9 Homing mode error
il Servo ON A Command pulse error
pattern
Low voltage error b Crereuien
9 (motor winding detection)
2 Overvoltage error C Wrap around
3 Regenerative voltage error d Push operation error
4 Driver overheat error E Encoceitdsconnestcy
error
5 Motor overheat error IF Initialization error
Overcurrent
4 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
3 PBM603
Table 3 Resolution selection (P/R)
Setvalue  Resolution Setvalue  Resolution
0 500 4 5000
1 1000 D) 10000
2 2000 6 16000
3 4000 7 32000

* Electronic gear ratios are set automatically.
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AC Input Set Models TypeR/ Type P

I 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 PBMG603FXK30-M PBM604FXK30-M PBM861FXK30-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 3
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

(@ Motor model number PBM423FXK30-M
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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

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.



I Low-backlash gear model

: Motor size
Size
Motor + gear length

Motor model number

PBM423FGAK30-M

PBM423FGBK30-M

42 mm sq.
86.1 mm
PBM423FGEK30-M

PBM423FGGK30-M

PBM423FGJK30-M

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 x104kg-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 Comaﬂﬁgv(‘;’irteoction 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 100 VAC/200 VAC
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System Configuration Diagram P pp. 14, 20 Set Model Configurations P pp. 15, 21

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.

Single-phase 200 VAC =======
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Driver Dimensions P pp. 16, 22 Motor Dimensions P pp. 31 to 32
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AC Input Set Models TypeR/ Type P

I Low-backlash gear model

: Motor size
Size
Motor + gear length

Motor model number

PBM603FGAK30-M

PBM603FGBK30-M

60 mm sq.
114.3 mm
PBM603FGEK30-M | PBM603FGGK30-M

PBM603FGJK30-M

Type R set model number

Compatible driver model number

PBA1R603-C3.6

PBA1R603-C7.2

PBA1R603-C10 PBA1R603-C20

PBA1R603-C30

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 25 3 3.5 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 0.65 0.25 0.25 0.17 0.17
Allowable speed min-! 500 250 180 90 60
Rotation direction Comrie;ﬁg‘/;rteoct‘-on 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 100 VAC/200 VAC

(D Motor model number PBM603FGAK30-M

Power supply current Single-phase 100 VAC

(@ Motor model number PBM603FGBK30-M

20 10 5 10
< <
16 8 = 4 8 =
R [ _ [0}
3 E £ E
> 12 6 3 z 3 6 3
- > - >
s s 3 s
T 08 42 T2 4 2
2 § 1 2
o - o
o o
0 0 0
0 100 200 300 400 500 0 50 100 150 200 250
Output speed (min™") Output speed (min~")
0 500 1000 1500 2000 0 500 1000 1500 2000

Input speed (min™")

(® Motor model number PBM603FGGK30-M

Input speed (min™")

(® Motor model number PBM603FGJK30-M

5 10 5 10
< <
4 8 = 4 8 =
—_ [5] _ (9]
£ E 3 £
z3 6 3 Zz3 6 3
= > = >
E s 3 s
o2 4 2 o2 4 2
2 -- 2 e 4
1 2 2 1 2 2
o IS
o o
0 0 0 0
0 10 20 30 40 50 60 70 80 90 100 0 0 20 30 40 50 60
Output speed (min~") Output speed (min™")
0 500 1000 1500 2000 0 500 1000 1500 2000

Input speed (min™")

System Configuration Diagram P pp. 14, 20 Set Model Configurations P pp. 15, 21
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Single-phase 200 VAC =======
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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.



| Harmonic gear model 3
s

Sive Motor size 42 mm sq. 60 mm sq. 5
Motor + gear length 95.1 mm 135.8 mm gl_

Motor model number PBM423FHJK30-M | PBM423FHLK30-M ' PBM423FHMK30-M PBMG603FHLK30-M | PBM603FHMK30-M 5

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 g

Compatible driver model number PB4A002P301 PB4A002P301 PB4A002P301 PB4A002P301 PB4A002P301 ':;:_

Allowable torque N-m 2.2 3.5 5 5.5 8 ic

Allowable 2

instantaneous N-m 4.5 8.3 1 14 20

torque

Rotor inertia x104kg-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 2042tg ﬁl-m) (a(t)'fot.(l)l }\.I?m)

Allowable speed min-! 116 70 35 70 35

Rotation direction comaﬂag\ﬁ&tion 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 @ ® ® @ ®

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

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

Power supply current Single-phase 100 VAC Single-phase 200 VAC =======3-phase 200 VAC e

(@ Motor model number PBM423FHJK30-M (@ Motor model number PBMA423FHLK30-M (® Motor model number PBM423FHMK30-M
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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 TypeR/ Type P

l Electromagnetic brake model

Sive 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-m2 0.071 0.559 1.0
Allowable thrust load N 9.8 14.7 14.7
Allowable radial load * N a7 190 190
Motor mass kg 0.5 1.19 1.76

Brake type No excitation No excitation No excitation
m actuating type actuating type actuating type
S Power supply voltage 24 VDC+5% 24 VDC5% 24 VDC+5%
% Excitation current A 0.1 0.25 0.25
% Power consumption wW 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

(@ Motor model number PBM423FCK30-M

Power supply current Single-phase 100 VAC

(@ Motor model number PBM603FCK30-M

Single-phase 200 VAC =======
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System Configuration Diagram P pp. 14, 20 Set Model Configurations P pp. 15, 21

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.

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



Motor Dimensions

Unit: mm
M Standard model
42 mm sq.
Motor connector
f . — Motor lead wire
o \W}y/ Encoder cable o UL 3266 AWG24
B . Ground terminal M2.5 Y UL vinyl tube
[=4 [=]
g %] 171026 o 8 g W
+1 o &
@J [ ]380 g« & -
5 | e MEL
'''''''''' Y K
i 1 =9
55:02 0 T R
— 0x0..
55.9+1 120.6+0.5, 319025 4-M3x0.5
42+0.25 Tapping depth:
4 min.
60 mm sq.
Encoder connector Motor connector
: Motor lead wire
Encoder cable o UL 3266 AWG22
I % © ] UL vinyl tube
g g ﬁ 7+0.25 _ 1.540.25 _3 g
© @ Haiss S
F By 643
Ground terminal M2.5 b a F% ] 17
K 9= NN 15|g
FB d s I § UC:‘ J 33 Motor model number Motor length (L)
9 L ] & =" @
o ® | ey 4 PBM603FXK30-M 68.8
41.7+0.5 L+1 20.6+0.5 9+0.2 sotons 4-¢4.5+8'5
5040 PBM604FXK30-M 100.8
+0.5
86 mm sq.
Motor connector
Encoder connector -
S Motor cable
g 2 [Jis_ 1.5+0.25
105 1.6+0..
3 e AT
3 uE’ Q ‘ +1 2| < & w
= 250 =3 N =
Ground terminal M4 0 ] g2 ®K$®‘% 8w
K = H /> i o e 1
B q = b § \)H R Jg*_ 2
o hl - @ ®\w V ® 8| Motor model number Motor length (L)
S [
o [T
L+1 ‘ 30+1 ¥ 1340.15 A 4-95.6+0.2 PBMB61FXK30-M 795
417405 + + | 150, 3-95.6£02
69.6+0.25 Tapping depth:
85.5:05 8 min. PBM862FXK30-M 110
M Low-backlash gear model
42 mm sq.
Encoder connector Motor connector
] Motor lead wire
° o UL 3266 AWG24
N Ground terminal M2.5 Y UL vinyl tube
| (=]
3 H% 3:0.5 3
8 8
g LI
O - o
,,,,,,,,,,,, 185 3 S
N
I — e / s
] [ 5.5:0.5 @;\g‘: aY
86.1x1.5 20:05 3120.2 ‘ 4-M3x0.5
+0.05 Tapping depth:
42-0.012 8 min.
60 mm sq.
Encoder connector Motor conne(?tor
i Motor lead wire
o UL 3266 AWG22
I 3 UL vinyl tube
§ [ﬁ 3105 s C
B o 8 .
2l o
Hexagon socket head bolt ’:]\ 1 og 03, g * ¢
M4 120 | & kg N g
i I SER
Ground terminal M2.5 I [ 7 \y g +8
- ] [l
: 7£0.15 ? T <
114.3+1.5 32+0.5 29.5+0.2 4-M4x0.7
;0; - Tapping depth:
60-2 8 min.
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AC Input Set Models TypeR/ Type P

Motor Dimensions

Unit: mm

M Harmonic gear model

42 mm sq.

500+20

+0
18-0.18

0
m I 3-0.025
(12)[N78 :gT

Motor connector

Motor lead wire

60 mm sq.

500+20

Hexagon socket head bolt
4-M4

Key specifications 03 S UL 3266 AWG24
- ™
. ol UL vinyl tube
Ground terminal M2.5 g 3 6-M3‘x0.5
7102 202 °Z Qg0 3 Tapping depth:
- X0 5 min.
8| )
@J L (18) o % =
| S 0
Nlocé =
RV N
> oN N <
‘ ‘ 225 QS8 g% N
oo 1T
1 [ "ol 0t aoas
: +0. N
95.1+1.5 25+1 (,;90 180 *
&Q' 42+0.5
0 0
20-0.21 4-0.03
. 116
SO o Motor connector
Key specifications 3 Motor lead wire
< I UL 3266 AWG22
h "
10,25 9)0 § UL vinyl tube
Key <3
[] %
il (20)

Ground terminal M2.5

H

[T
I k
954-0.03
0
9.5-0.1

28+0.5 N4-¢5.5

42 mm sq.

500+20

60 mm sq.

500420

)
Ground terminal M2.5 %
& \®

Connector specifications
Encoder connector

Housing: 1827864-6

Terminal: 1827569-2

Manufacturer: Tyco Electronics Japan G.K.

32

©12-0.011

Motor connector
Motor lead wire
UL 3266 AWG24
UL vinyl tube

Brake lead wire Ground terminal M2.5

500+20
=2

+1 >
7T ‘15 0 g
|

©22-0.05
31+0.25
42+0.25

4-M3x0.5
Tapping depth:

20.6+0.5

88.3+1.5

4 min.

Motor connector

Motor lead wire
UL 3266 AWG22
UL vinyl tube

015

Brake lead wire
1.5£0.25 .S

UL 3266 AWG22
7+0.25
1

+
171115 0

?10-

£

0.
) 500220

10

0

©$36-0.039
50+0.13
+

Motor model number Motor length (L)

PBM603FCK30-M 108.1

D)
&

9+0.2 +0.5

L+1.5 20.6+0.5 4-g4.5 0

50+0.13

6005 el

PBM604FCK30-M

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



Motor Specifications

M General specifications

Motor model number

PBM423F[IK PBM60[IF[ K PBM86[_IFL 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

Storage ambient humidity

95% RH max.:
57% RH max.:
35% RH max.:

Under 40°C,
Under 50°C,
Under 60°C (non-condensing)

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) (UL: A) B (+130°C) (UL:A) F (+155°C)

Dielectric strength

At normal temperature and humidity, no failure with 1500 VAC at 50/60 Hz applied for one minute
between motor winding and frame.

Insulation resistance

At normal temperature and humidity, not less than 100 MQ when measured with a 500 VDC
megohmmeter between motor winding and frame.

Protection grade

IP40

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

relative to shaft ALY Gl

Perpendicularity of mounting

surface relative to shaft U ) LS o)

Motor mounting orientation

Can be mounted vertically or horizontally

Encoder

Resolution 4000x4=16000 P/R
Number of channels 3 CH***

Output method Line driver (C-MQOS)
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.

Il Safety standards
. Directives Applicable standard
CE (TUV) -
Low-voltage directives (2006/95/EC) EN 60034-1, EN 60034-5
Acquired standards Applicable standard File no.
UL UL UL 1004-1, UL 1004-6 E179832 (PRHZ2)
cUL CSA C22.2 No. 100 E179832 (PRHZ8)

AC Input Set Models
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DC Input Set Models Type M

DC Input Set Models

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

M Set configuration items

Motor

Motor size: 28 mm sq., 42 mm sqg., 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-[] (€ s
Model number: PBC6P0010A

Model number: PBC5S0010C

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

Set Model Configurations P p. 35 Driver Dimensions P p. 36
Driver Specifications Pp. 36 Specifications / Characteristics Diagram P pp. 39 to 45
Motor Dimensions P pp. 46 to 48 Motor Specifications P p. 49

System Configuration Diagram

24/48VDC

@ Circuit breaker

Protects the power
line.

Cuts off circuit

in the event

of overcurrent.

Electromagnetic contactor

(9)

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 o

to DC power.
Power cable

1@/11/1‘9

To be provided by the customer. QOud

PC interface software

CN4

F

Ed

Communications 9’

converter unit 2
e
* The converter is required
for USB/RS-485 conversion.

CN6

'

Host devices
PLC pulse board

7]

To another driver

&

Motor extension cable

<

%Rs_485 (Half-duplex) Communication cable

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




Set Model Configurations

Motor external Set configuration items Page
. ! Max. stall torque
B dimensions (Allowable torque* allowvable Backlash Driver / cable set model
8 Flange size x o speed Gear ratio Set model M del
B i for models with gear) ;0. (deg.) otormode number S | LT
- otor engt (N.m) (mm ) number A driver, power cable, and | / P dimensions
(mm) O signal cable are included.
@ 28x28x58.5 0.055 - - - PBDM2382 PBM282FXE20 PB3D003M200-S0 p. 39 p. 46
Q
2 28x28x77.8 0.155 - - - PBDM2384 PBM284FXE20 PB3D003M200-S1 p- 39 p. 46
Q
S 42x42x57.6 0.39 = = — PBDM423 PBM423FXE20 PB3D003M200-S2 p. 39 p. 46
3 60x60x70.3 1.3 - - - PBDM603 PBM603FXE20 PB3D003M200-S3 p. 39 p. 46
o
Q.
®  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
2 42x42x87.9 0.98 180 1:10 0.35 PBDM423-C10 PBM423FGEE20  PB3D003M200-S2 p. 40 p. 46
o
; 42x42x87.9 1.47 90 1:20 0.25 PBDM423-C20 PBM423FGGE20 PB3D003M200-S2 p. 40 p. 46
8,_’ 42x42x87.9 1.47 60 1:30 0.25 PBDM423-C30 PBM423FGJE20 PB3D003M200-S2 p. 40 p. 46
=
Q 60%x60x115.8 1.25 500 1:3.6 0.55 PBDM603-C3.6 PBM603FGAE20  PB3D003M200-S3 p. 41 p. 46
§ 60x60x115.8 2.5 250 1:7.2 0.25 PBDM603-C7.2 PBM603FGBE20  PB3D003M200-S3 p. 41 p. 46
S 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 "
60x60x115.8 4 60 1:30 0.17 PBDM603-C30 PBM603FGJE20 PB3D003M200-S3 p. 41 p. 46 §
B 28x28x87.8 0.1 800 1:3.6 2 PBDM282-G3.6 PBM282FGAE20 PB3D003M200-S0 p. 42 p. 47 =
g 28x28x87.8 0.15 400 1:7.2 2 PBDM282-G7.2 PBM282FGBE20  PB3D003M200-S0 p. 42 p. 47 g
Q  28x28x87.8 0.2 300 1:10 2 PBDM282-G10 PBM282FGEE20 PB3D003M200-S0 p. 42 p. 47 5
) Qo
5 28x28x87.8 0.35 150 1:20 1.5 PBDM282-G20 PBM282FGGE20 PB3D003M200-S0 p. 42 p. 47 £
S  28x28x87.8 0.5 100 1:30 1.5 PBDM282-G30 PBM282FGJE20 PB3D003M200-S0 p. 42 p. 47 8
@
T 28x28x87.8 0.5 60 1:50 1.5 PBDM282-G50 PBM282FGLE20 PB3D003M200-S0 p. 42 p. 47
T 28x28x97 1.5(2.7) 70 1:50 - PBDM282-H50 PBM282FHLE20 PB3D003M200-S0 p. 43 p. 47
Q
g 28x28x97 2 (3.6) 35 1:100 = PBDM282-H100 PBM282FHME20 PB3D003M200-S0 p. 43 p. 47
S. 42x42x97 2.2 (4.5) 116 1:30 - PBDM423-H30 PBM423FHJE20 PB3D003M200-S2 p. 43 p. 47
(2]
Q 42x42x97 3.5(8.3) 70 1:50 - PBDM423-H50 PBM423FHLE20 PB3D003M200-S2 p. 43 p. 47
§ 42x42x97 5(11) 35 1:100 = PBDM423-H100 PBM423FHME20 PB3D003M200-S2 p. 43 p. 47
= 60x60x137.3 5.5 (14) 70 1:50 - PBDM603-H50 PBM603FHLE20 PB3D003M200-S3 p. 44 p. 47
€ 60x60x137.3 8(20) 35 1:100 — PBDM603-H100 PBM603FHME20 PB3D003M200-S3 p. 44 p. 47
- E 28x28x97.8 0.055 - - - PBDM2382-B PBM282FCE20 PB3D003M200-S0 p. 45 p. 48
5; .% 28x28x117.1 0.115 - - - PBDM284-B PBM284FCE20 PB3D003M200-S1 p. 45 p. 48
o
g g 42x42x90 0.39 - - - PBDM423-B PBM423FCE20 PB3D003M200-S2 p. 45 p. 48
%% 60x60x113.6 1.3 - - - PBDM603-B PBM603FCE20 PB3D003M200-S3 p. 45 p. 48
T 5 60x60x145.6 1.9 - - - PBDM604-B PBM604FCE20 PB3D003M200-S4 p. 45 p. 48
The following items are included in the driver / cable set models.
Driver Model number: PB3D003M200-]
Power cable (1 m) Model number: PBC6PO0T0A
I/O signal cable (1 m, shielded) Model number: PBC5S0010C
* Numbers in parenthesis following allowable torques indicate allowable instantaneous torques.
Standard model Connector set  Extendable
Product names Remarks Page
number (length) model number max. length
@ Power cable PBC6P0010A (1 m) PBC6PO000A 3 m = p. 92
An extension cable is required when the
©® Motor extension cable PBC6MO030A (3 m) PBC6MOO0O0A 20 m distance between the motor and driver p. 92
exceeds 50 cm.
An extension cable is required when the
© Encoder extension cable PBC6E0030A (3 m) PBC6EOOOOA 20 m distance between the motor and driver p. 92
exceeds 50 cm.
O 1/0 signal cable (unshielded) ~ PBC5SO010A (1 m)  PBC5S0000A  2m Select the cable depending on peripheral g7
@ 1/0 signal cable (shielded) PBC5S80010C (1 m) PBC5S0000A 2m Used for pulse input p. 93
Used when multiple axes are connected
(5] Communlca_tlon cable PBC6C0003A (30 cm)  PBC6CO000A 100 m ina dale chgln configuration for p.93
(between drivers) communication. Not for use with pulse
train input.
L . A set of rter (USB/RS-485) and
® Communications converter unit PBFM-U6 = = A ::blz A EUIEEL | Jan p. 89
@ PC interface software SPBATW-01 a _ Software for checking operation and p. 89

parameter setting
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DC Input Set Models Type M

Driver DI m enSionS Unit: mm M Driver types and main circuit power voltage variation

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.
o max, £5 0 Note that 48 VDC main circuit supply are not available for some driver
- T Ea— and motor combinations as in the table below.
PB3D003M200 PB3D003MV1201
(Single power supply type) (Dual power supply type)
Sold either in a set model or  Sold individually
_ individually
2 %i ar 28 mm sq. sized [Main circuit power supply] [Main circuit power supply]
motor (of all Only 24VDC power supply  Only 24VDC power supply
models) can be used can be used
HHHHHHHH Electromagnetic [Main circuit power supply] [Main circuit power supply]
(EM) brake Only 24VDC power supply  Either 24 or 48 VDC power
= T by model motor can be used supply can be used

Driver Specifications

M General specifications

Model number

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

Interface

RS-485+Parallel 1/0 (DIP switch SW1=0N) Pulse train input (DIP switch SW1=0FF)

Input power supply

Single power supply type: 24/48VDC +10%
(28 mm sq. 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.)

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%

o Control method PWM control: Sinusoidal drive method
g, Power supply current Main circ_uit i_n[_)ut current: 3A
5 Control circuit input current: 0.5 A (for EM brake model motors), 0.2 A (for the rest)
B Protection class Class Il
. Operation environment Pollution degree: 2
g - Operating ambient temperature 0 to +55°C
5 3 Storage temperature —20 to +70°C
72 = Operating ambient humidity 90% RH max. (non-condensing)
S Storage humidity 90% RH max. (non-condensing)
C3D 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

No error observed when 1.1 kVAC is applied between power input terminal and frame for one minute.

Insulation resistance

5 MQ min. when measured with a 500 VDC megohmmeter between 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)

Display / Indication

7-segment LED display (1)

=
S Normal drive (relative motion, absolute motion),
%. Homing mode operation, module operation,
5 . . 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 SW1: Interface selection (ON=RS-485, OFF=Pulse)
SW2:Terminating resistor setting (ON=with terminating resistor)
(Normal Mode) ALMCLR . -
5 General-purpose inputx8 (select from Point, SELECT, Pl mf)Ut' STOP{ ALMCLR, Limit . .
S . o General-purpose inputx5 (select from Gain selection,
= Function EXE, ST, HOME, Limit, Pause, Inter Lock, Jog, and Deviation clear, HOME, Brake release, and Current
o STOP) S ! ! !
& (Teaching Mode) STOP, JOG, Point, PWR Ihwtitem
o o I q . Pulse input: Photocoupler 3 to 5VDC (input resistance 270 Q)
8 Electrical specifications Input signal: 5 to 24 VDC Input signal: 5 to 24 VDC
2 o (Normal Mode) ALM
Q c General-purpose outputx9 (select from END, Ack, Busy, STEND, y . . .
E_, B Function END, HEND, SON monitor, ZONE, MSTOP, Input monitor, Encoder ALM, In-Position, Homing f“°de operatloq complete,
= o X Encoder output, SON monitor, STOP monitor
= output, In-Position, MODE monitor)
@ (Teaching Mode) PEND, HEND, Jog MON, Mode MON, SON MON
= Electrical specifications 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
Il Safety standards
. Directives Standard
CE (TUV) Low-voltage directives EN 61010-1
EMC directives EN 55011, EN 61000-6-2, EN 61000-6-4
Acquired standards Applicable standard File no.
uL uL UL 508C E179775
cUL
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External Wiring Diagram

M RS-485+Parallel /0 DIP switch SW1=0ON

AC Input Set Models
Type R

User device Driver
1 4%‘4- PB3D003M20[] %E‘Z-
g ]
Vo sreu | & sPow A N Encoder
ain circuit power supply [ B N
24/48VDCT___ 2 z
* Control circuit power supply 24 VDC :=_‘—’—3 YGND gv N
N
P Re[aE .
Host controll /PCIF_F)I R e G N B
ost controlier/ ! kel
NC_@ | 3 ¢||_°||—7>;]‘ o LN S o
NG | 4 S~o— Terminating resistor =
NG 5 3 DIP SW-2 N3 g
NC | N 6| GND A n o
1 dec A - &
MODE 7 B B 3
| 8 il BRK J:E c
Brake - gl {?_ | BRK- | 5
NC 70 Holding brake ~ Motor <
] L (24V)

Spare

i » —xF

Normal Teachin Spare i i _pai
Rl Niaduing  Sp :3@: Shielded twisted-pair cable
Terminal function  Terminal function cOM

IN1(EXE) / PWR

|

I

|

I

I

I

I

1

IN2(Point0) / Point0 !
IN3(Point1) / Point1 }
IN4(Point2) / Point2 L
IN5(Point3) / Point3 1
IN6(Point4) / Point4 !
IN7(HOME) / Jog+ ‘
IN8(STOP) / STOP 1
ALMCLR / Jog- !
|

l

!

\

;

I

\

I

Il

|

T

|

[

|

T

|

\

I

o fo [N o [ ||
G

e
[
°
o
=
-
']
(2]
-
3
(=%
£
(5]
(a]

M Pulse train input DIP switch SW1=OFF

:

13 TR User device Driver
o CNA TNZ], -
ALMJALM 15 i 4 PB3D003M20[ ] A "
—@: LS | = Ed ?Pow A N E d 5
OUT1(PENDO) / PENDO 16 — e Main circuit power supply g - ncoder £
17] 24/48VDCT__1 2 2
OUT2{PEND) / PEND1 E * Control circuit power supply I 3 YGND 7 I = £
OUT3(PEND2) / PEND2 18 _@: 24VDC | E‘é - ; 3
I
OUTA4(PEND3) / PEND3 1&_:@: |~ 1%& NS B 5=
N > E
20 [ 1 -
OUTS(PEND4) / PEND4 _@: PCIF—r [T N 2 Q Id &((3: ta
OUTB(HOME END) / HOME END 21 — NC @ } 2 | | o S - 2
OUT7(In-position) / Jog MON 22 T NS ‘ 5 DIP SW-2 N3 32
—2 | c
OUTS(MODE MON) / MODE MON 23 — e NC 1 Ni 6] &np A 5 S
OUT9(SON MON) / SON MON 24 — Reserved ! 7 Ve ﬁ {?_ % —" o
26) A
-COM BRK. J:
“ Reserved ! gl g - BRK- 3 .
-COM NC — . w 8
10 Holding brake Motor 58
- L | < (24V) s 2
‘ o _|CN1 = é
| 1 ; Q
CCW Pulse/Pulse ¢ o
S i S &
_ . | 3 H i )
CW Pulse/Direction _] ook Shielded twisted-pair = ¢
+COM —1 25| cable S E
CCW Limit i G a2
CW Limit — 6 Epam o
IN1(HOME) } 7l PR g
IN2(Deviation CLR) — 8| Rk
IN3(Gain Select1) 1 ol Meki- 0
o
IN4(Gain Select2) i 1 T 2
IN5(Powe Limit) i P S e
I x
STOP —1 12l PR < 3
| oL
ALMCLR — 13 R g3
| 15 2
ALM o«
[ _E (a]
| 16 - 2
HOME END | — 52
SON MON — T N
I 18 —
STOP MON S o
Reserved ! 1gl—:@: Q
I 20|
Reserved ‘ _@:
o 21
In-Position T EQ:
ENC/Phase origin — 22
e a
ENA —
(=]
ENB 1 24 % =
-COM i 261 o
-COM —+ 14
I
1 L

* Only with driver model PB3D003M201 (dual power type), connect to 24 VDC control circuit supply connector.
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DC Input Set Models Type M

Wiring

M Connector Models and Compatible Cables

Connector Manufacturer model e
Application Description Compatible cables extension Manufacturer
no. number et
. Plug (driver side) 8830E-026-170LD
I/0 signals CN1 R 8822E-026-171D AWG28 (7/0.127) 2m KEL CORPORATION
Tab header
(driver side) LT
Receptacle housing  1-1318118-6
1318108-1 (single) .
B CN2 Receptacle contact  —o3et0e T (linked)  AWG24, 26 _ 20m Tyco Electronics
- Shielded twisted pair Japan G.K.
Tab housing
1-1318115-6
(for relay)
Tab contact 1318112-1 (single)
(for relay) 1318110-1 (linked)
Tab header
(driver side) LR
Receptacle housing 1-1318119-3
1318107-1 (single) .
Motor CN3 Receptacle contact 1318105-1 (linked) AWG18 tc_) 22 20m Tyco Electronics
Tabh - Discrete line Japan G.K.
av nhousing 1-1318115-3
(for relay)
Tab contact 1318111-1 (single)
(for relay) 1318109-1 (linked)
Tab header
. . B4PS-VH
Power supply CN4 (diiveidsice) AU o 1 2m J.S.T. Mfg. Co.,Ltd
Receptacle housing  VHR-4N Discrete line T e
Receptacle contact SVH-21T-P1.1
Post with base
- . S10B-PADSS-1GW
Communications e (diiVoiside) e e 24 100 m J.S.T. Mfg. Co.,Ltd
CN6 Housing PADP-10V-1-S Shielded twisted pair o I
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

SANMOTION
Model No. PB

RSW

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
-
N
ey

Factory

DSW No 5 Function ON OFF
setting
1 ON Interface type RS-485+Parallel 110 !’ulse Tl
input
Terminating resistor With terminatin Mo
2 ON o 9 H 9 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

Node address setting (setting range: 0 to F)

O (FettmirellE o)) 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.



| standard model

Sive 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
Set model number PBDM282 PBDM284 PBDM423 PBDM603 PBDM604
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
Allowable radial load * N 33 & 49 167 167
Motor mass kg 0.16 0.23 0.35 0.85 1.42
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

(2]
Torque 24VDC 48VDC Power supply current 24VDC ======= 48VDC ======= .'g
o
=
-
*
(D Motor model number PBM282FXE20 (@ Motor model number PBM284FXE20 (® Motor model number PBM423FXE20 =
Q
£
0.10 10 0.20 10 05 10 o
< < < s
oo 8 £ s 8 £ o Y\\ 8 £
£ S € S € E
Z 006 [ \\ 6 3 Z 012 6 3 > 3P4 \\ 6 3
- > - > = >
s s g 2 2 N z
T 004 42 008 42 T 02 ] 42
o o o n o 2]
[ ~— . © \\ . © \ T~ 5
0.02 ~ 2 3 0.04 — 2 3 01 P Sy=F = PPy X . 2 3
ST ————— — ﬂo_ = "-------—---._-____:__“_ nC_) =‘$-” — no_
C~ | 0 0 0 0
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™")
@ Motor model number PBM603FXE20 (® Motor model number PBM604FXE20
20 10 20 10
z \) z
1.6 8 b 1.6 8 =
R [ —_ ()
£ =z ]\ £
> 12N 6 3 Z 12 6 3
- > - >
s K o 3 5
o 08 4 2 T 08 4 2
o 2] o 7]
= 04 E=> \\\ -, g = 0 F-> ar—ag i m e 9 ag;
&L= ~ 4 F ~—
\\:\\\ . I . ~ — . e
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500
Speed (min™") Speed (min™")

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

I Low-backlash gear model

Sive 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 0.6 0.4 0.35 0.25 0.25
Allowable speed min’' 500 250 180 90 60
Rotation direction Comgﬂﬁgﬁg’m - 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 O) ® ® @ ®
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 =======

(D Motor model number PBM423FGAE20

(@ Motor model number PBM423FGBE20

05 10 1.0 10
< <
04 8 = 08 8 =
— [ _ ()
£ £ 3 £
Z 03 6 3 = 06 6 3
= > = >
S 5 g =
T 02 4 2 T 04 42
@ 28 2
Pl T o P o
==z~ o ==z~ o
0 0 0 0
0 100 200 300 400 500 0 50 100 150 200 250
Output speed (min~") Output speed (min~")
0 500 1000 1500 2000 0 500 1000 1500 2000

Input speed (min~")

® Moator model number PBM423FGGE20
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<
16 8 =
— [0}
,E =
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E 2
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I 2
04 —sicdeedeesesiee] (2 2
22d==4="1 <
==f=- o

0 0
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(® Motor model number PBM423FGJE20

20 10
<
1.6 8 =
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£ E
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g 038 4 5
= 2
04 B e B
B i o
==z%- o
0 0
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(® Motor model number PBM423FGEE20
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System Configuration Diagram P p. 34 Set Model Configurations P p. 35 Driver Dimensions Pp. 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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I Low-backlash gear model

Sive 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 3 3.5 4
Rotor inertia x10*kg-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 Comiﬁgﬁg\ﬁgﬁi - 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 O) ® ® @ ®

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

*When load is applied at 1/3 length from output shaft end. )
2
=
3

M Characteristics diagram 5

Allowable torque 24VDC 48VDC 24VDC/48VDC Power supply current 24VDC ======= 48VDC ======= 5
(=]

(D Motor model number PBM603FGAE20 (@ Motor model number PBM603FGBE20 (® Motor model number PBM603FGEE20
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System Configuration Diagram P p. 34 Set Model Configurations P p. 35 Driver Dimensions Pp. 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

| Spur gear model

Sive Motor size 28 mm sq.

Motor + gear length 87.8 mm
Motor model number PBM282FGAE20 | PBM282FGBE20 A PBM282FGEE20 | PBM282FGGE20 PBM282FGJE20 | PBM282FGLE20
Set model number PBDM282-G3.6 | PBDM282-G7.2 | PBDM282-G10 A PBDM282-G20 A PBDM282-G30 | PBDM282-G50
Compatible driver model number PB3D003M200 | PB3D003M200 | PB3D003M200 & PB3D003M200 | PB3D003M200 A PB3D003M200
Allowable torque N-m 0.1 0.15 0.2 0.35 0.5 0.5
Rotor inertia x10kg-m? 0.009 0.009 0.009 0.009 0.009 0.009
Gear ratio 1:3.6 1:7.2 1:10 1:20 1:30 1:50
Backlash deg. or less 2 2 2 1.5 1.5 1.5
Allowable speed min’' 800 400 300 150 100 60
Rotation direction omgﬂﬁg\ﬁg’cﬁ - Forward Forward Reverse Forward Forward Forward
Allowable thrust load N 10 10 10 10 10 10
Allowable radial load * N 15 15 15 15 15 15
Motor mass kg 0.22 0.22 0.22 0.22 0.22 0.22
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 24VDC ======= 48VDC =======
(D Motor model number PBM282FGAE20 ® Motor model number PBM282FGBE20 (® Motor model number PBM282FGEE20
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When using a motor with spur 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.



I 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 3.5 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 26158 ﬁ-m) (at 26168 ﬁ-m) — — —
Allowable speed min’' 70 35 116 70 35
Rotation direction comr?ﬁealggv(zr?cﬂon Reverse Reverse Reverse Reverse Reverse
Allowable thrust load N 100 100 1150 1150 1150
Allowable radial load * N 160 160 275 275 275 2
Motor mass kg 0.27 0.27 0.54 0.54 0.54 K
Characteristics diagram ©) ® ® ® ® §
Maintain motor surface temperature at 85°C or lower while in use. (7]
* When load is applied at 1/3 length from output shaft end ‘5
2
8
M Characteristics diagram
Allowable torque 24VDC 48VDC 24VDC/48 VDC =—
Allowable instantaneous torque 24VDC ======= 48VDC ======= 24VDC/48VDC === ==== Power supply current 24 VDC «eessesses 48 VDC rereremnseeies

(D Motor model number PBM282FHLE20 (@ Motor model number PBM282FHME20 (® Motor model number PBM423FHJE20
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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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DC Input Set Models Type M

| Harmonic gear model

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
torque
Rotor inertia x10*kg-m? 0.435 0.435
Gear ratio — 1:50 1:100
Hysteresis loss Arc min or less =
Lost EHen Sl (at %‘ztg ﬁ-m) (a?':ot.?l ?\]-Sm)
Allowable speed min’' 70 35
Rotation direction comaﬂggvgir?ction 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/48 VDC =—
Allowable instantaneous torque 24VDC ======= 48VDC ===-=-~ 24VDC/48VDC ======= Power supply current 24 VDC s ABVDC reversseennis
(D Motor model number PBM603FHLE20 @ Motor model number PBM603FHME20
20 10 20 Y ~ 10
—~ \ . -
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16 8 = 16 S 8 &
zn A 6§ 3 zn N > 6 3
= ) £
E NN 23 3
T 8 S =< 4 2 T 8 4 2
'2 \\~ ‘\\ 2 '9 \ f
=t : § o : §
— o [e)
[« o
0 0 0 0
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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.

44 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.



I Electromagnetic brake model

Sive 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 PBMG603FCE20 PBM604FCE20
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 & 49 167 167
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
m 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%
% Excitation current A 0.15 0.15 0.1 0.25 0.25
% Power consumption W 3.6 3.6 2.4 6 6
§ 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

@ Motor model number PBM282FCE20

Power supply current 24VDC
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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.
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DC Input Set Models T

eM

Motor Dimensions

Unit: mm

[l Standard model

28 mm sq.
Motor connector
Encoder connector Brake lead wire
UL 1430 AWG26 |
o UL vinyl tube IS
8 Encoder cable ! § 240.25
3 g g
0 0 1511 o9
,_r_/,l 0 W
5 > d p— s S
‘ 8 . 10
oo oo
- g ity I
S \ I IR Motor model number Motor length (L)
Q R _—
Let 2005 4.5:0.2 AENPIHRAD BB
AV a— PBM284FXE20 77.8
Tapping depth: 3.2 min. 28+0.5 N
42 mm sq.
Motor connector
Encoder connector Motor lead wire
— UL 3266 AWG24
Encoder cable 28.5 max. IS4 UL vinyl tube
&
3 [
M
f( 17:0.25 o« 3 7 2 B
O Y S———
[ 48 (e \——
(o) 0| WO
a (RN pik
SNy H oA
8, o S
I i & e —
57621 206205 5.5:0.2 s | [\&M3x05
42:0'25 Tapping depth:
= 4 min.
60 mm sq.
é Motor connector
€ Motor lead wire
= UL 3266 AWG22
5 mag S UL vinyl tube
I
’ﬂ_ﬁl_l 7+0.25 1.5+0.25 og §
H | +1 ) ©
} 159 N & &
= | 7 Pk
Ia oa NN —Lsle
@ Q\‘ [y 38 Motor model number Motor length (L)
S| ! [y
[— ] ® =t
- | 0202 & o PBM603FXE20 70.3
L1 20.6:0.5 = 545'0°
80:0.13 [ 14-0450 PBM604FXE20 1023
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
|
g []
- 3:0.5 Rmax. 2
F -
g 8 r 1 =
[ S L I I &t
. (=1
-2 8% & o5
‘ WANNIE M
NN o7
| L 5,550 NP B
87.9:1.5 20105 [ 31202 ‘ 4-M4x0.7
105 Tapping depth:
42-15 8 min.
60 mm sq.
Encoder connector Motor connector
Motor lead wire
o Encoder cable UL 3266 AWG22
3 5.5 max. IS UL vinyl tube
3 3:0.5 3
Hexagon socket head bolt © H = g 2
4-M4 2l o -
| ] | T U] /\"’ N
0| N ]
777777 - SEL I
NESVILE
= ]
— { T %
7£0.15 N
115.8+1.5 32+0.5 | 49.5:0.2 4 MAX0.7
60'3° Tapping depth:
8 min.
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M Spur gear model

28 mm sq.
Motor connector
I Encoder connector
Motor lead wire
UL 1430 AWG26
UL vinyl tube 8
+
(=3
(=3
Il © & rﬂﬁ
o
g g oG o g
120, %3 2| 9 \ 0|0
1 s 8 o {7 Slo
i H| F
™|
N N
:Mt
2+0.25 4.520.15 | 2-M2.5x0.45
87.8+1.5 201 23+0.5 Tapping depth:
28+0.5 3.5 min.
M Harmonic gear model
28 mm sq.
Motor connector @
I Encoder connector °
| Motor lead wire -g
UL 1430 AWG26 =
o X <] 2
9 UL vinyl tube 9 S -
3 -]
8 8 °g n
3 Encoder cable B 6+0.5 1.5+0.5 % © -
Lt - =
gl X
1 =3
Ul @ o ) 21 5 8 - £
° T foeg 17 ]
——T-—t H s = [N H =4
& ] §<zz @ Q
8|
@ﬂ Y - x
— +1 2
28+0.5 16 0 [} 4-3.5+0.2
97415 231 75+0.15
33+0.5
42 mm sq.
0
18-0.18 0
‘ ‘, 3-0.025 Motor connector
A T :
(1.2) ) — Motor lead wire
Encoder connector (2)]3 S & UL 3266 AWG24
Key specifications o5 ; UL vinyl tube
™
Encoder cable 28.5 max % 6-M3x0.5
m S
3
7:0.2__ 2:0.2 °F & '
4-R5.5 e @0 I
P e [ 8| 8
e " %
a ~fos| 4
EI 2 ﬂﬂ’l‘ =T
225 o 88 :
1 I 3 u
®lo 0.1 N4-p4.5
97415 25+1 & 18% 04:5
& 42:0.5
60 mm sq.
0 0
20-0.21 4-0.03
16 .
j%(;g 5 Motor connector
) -
Encoder connector Key specifications o2 £ Motor lead wire
o Encoder cable - < = UL 3266 AWG22
§ 25.5 max. % UL vinyl tube
g 10 25 % &
Hexagon socket head bolt H F‘ Key ’30,‘5\
4-M4 il 20) I3
=1 ‘ 8 Q ~
,,,,,,,,,,,, - e L VW) g
I - L &
- | s o3 @
= o) »
o
137.3+1.5 28+0.5 g N\4-¢5.5
o 60+0.7
o
|
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DC Input Set Models Type M

Motor Dimensions

Unit: mm

M Electromagnetic brake model

28 mm sq.

Motor lead wire
UL 1430 AWG26

Encoder cable

Motor connector

UL vinyl tube

Brake lead wire S| 24+0.25 ©
Encoder connector 3 = S
UL 1332 AWG26 % [ a1 og
0 15 0 9 -
B \ £ r o0
©g [=1f=1
‘:Zi N F AT
=1 (3] I ™00
{ N \ {ES
500420 i
L+15 20+0.5 4.540.2
2-M2.5x0.45 25205
Tapping depth: 3.2 min. =
42 mm sq.
Motor connector
Encoder connector Motor lead wire
| UL 3266 AWG24
Encoder cable 28.5 max. UL vinyl tube

Brake lead wire

515+20

16 max,

UL 3266 AWG26
172025 @ T\ s2ma
15 °% ;i -
©
S )

4-R5.5
] L
"/ N
8 S
= E NS g
8 B &
< == o <
T i o e
5.56+0.2
4-M3x0.5
90+1.5 20.6+0.5 31+0.25 Tapping depth:
42:025" | 4 min.
% Motor connector
Brake lead wire E Motor lead wire
UL 3266 AWG22 i UL 3266 AWG22
25.5 max. o < UL vinyl tube
m 7:0.25_ 15:0.25 _& 3
15 2 <
I
ZT I g = efJi;
o T 39
] in &
1 | S &7 @ °
t | & B
215 206:05 2202 405

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 Z
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

50:0.13 | \4#450
60:0.5

Motor connector

Housing: 1-1318119-3

Terminal: 1318105-1

Manufacturer: Tyco Electronics Japan G.K.

Connections of motor side connectors

Motor model number Motor length (L)

PBM282FCE20 97.8

PBM284FCE20 1171

Motor model number Motor length (L)

PBM603FCE20 113.6

PBM604FCE20 145.6

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




Motor Specifications

M General specifications

Motor model number

PBM28[IF[E PBM423F[E PBM60LIFLIE PBM86[_IF[E

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

At normal temperature
and humidity, no failure
with 500 VAC at 50/60 Hz
applied for one minute
between motor winding

At normal temperature and humidity, no failure with 1500 VAC at 50/60 Hz
applied for one minute between motor winding and frame.

and frame. ©
©
. . At normal temperature and humidity, not less than 100 MQ when measured with a 500 VDC o
Insulation resistance ot 5}
megohmmeter between motor winding and frame. s
Protection grade IP40 g
Thrust play * 0.075 mm max. 0.075 mm max. 0.075 mm max. 5
(1R (load: 1.5 N) (load: 5 N) (load: 10 N) g'
Radial play ** 0.025 mm max. (load: 5 N) 8
Shaft runout 0.025 mm
Concentricity of mounting pilot
relative to shaft O Gl
Perpendlculquty of mounting 0.1 mm 0.15 mm
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 sq., 60 mm sq.
Driver (€ 3\ T

Model number: PB4D003P340
Number of control axes: 4

Input power supply: 24/48VDC

Compatible Driver / Motor Combinations P p. 51  Driver Dimensions P p. 52
Driver Specifications P p. 52 Specifications / Characteristics Diagram P pp. 55 to 61
Motor Dimensions P pp. 79 to 83 Motor Specifications P p. 84

System Configuration Diagram

24/48VDC

Circuit breaker

Protects the power line.
Cuts off circuit in the
event of overcurrent.

driver

To another

Electromagnetic contactor

1)

Switches driver power
on/off.

Use together with a
surge protector.

Motor extension cable

Power cable

2]

Power cable

(1)

Setup software

Filters out incoming
noise from power line.

Converts power
supply from AC to DC
power.

L.

1/0 signal cable

15

Encoder extension cable

o

]
®

| cne

ELL
=

e
5

o, @, 1
[ g g e

Motor (axis 1)

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

* Connect the regenerative unit when a 60 mm sq. motor is used. Check the voltage while in operation.
To be provided by the customer. 0 to @



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
°§ dimensic_ms (allowable tor_que* sAglale(:)t:Zjable Gear ratio EEE Y Motor model number Driver model number
a Flange size x Motor  for models with gear) ot (deg.) S Motor }
length (mm) (N-m) dimensions
28x28x59.2 0.055 - - - PBM281DXE50 PB4D003P340 p. 55 p. 79
3 % 28x28x78.5 0.115 = = = PBM285DXE50 PB4D003P340 p. 55 p.79
8 3 42x42x55.9 0.39 - - - PBM423DXK50 PB4D003P340 p. 55 p. 79
< %J. 60x60x68.8 1.05 - - - PBM603DXK50 PB4D003P340 p. 55 p. 79
60x60x100.8 1.85 - - - PBM604DXK50 PB4D003P340 p. 55 p. 79
42x42x86.1 0.343 500 1:3.6 0.6 PBM423DGAK50 PB4D003P340 p. 56 p. 79
5 42x42x86.1 0.686 250 1:7.2 0.4 PBM423DGBK50 PB4D003P340 p. 56 p. 79
E_ 42x42x86.1 0.98 180 1:10 0.35 PBM423DGEKS50 PB4D003P340 p. 56 p. 79
; 42x42x86.1 1.47 90 1:20 0.25 PBM423DGGK50 PB4D003P340 p. 56 p. 79
S 42x42x86.1 1.47 60 1:30 0.25 PBM423DGJK50 PB4D003P340 p. 56 p. 79
% 60x60x114.3 1.25 500 1:3.6 0.55 PBM603DGAK50 PB4D003P340 p. 57 p. 79
S 60x60x114.3 25 250 1:7.2 0.25 PBM603DGBK50 PB4D003P340 p. 57 p. 79
g_ 60x60x114.3 3 180 1:10 0.25 PBM603DGEK50 PB4D003P340 p. 57 p. 79
2 60x60x114.3 35 90 1:20 0.17 PBM603DGGK50 PB4D003P340 p. 57 p. 79
60x60x114.3 4 60 1:30 0.17 PBM603DGJK50 PB4D003P340 p. 57 p. 79
« 28x28x88.6 0.1 800 1:3.6 2 PBM281DGAES50 PB4D003P340 p. 58 p. 80
E‘ 28x28x88.6 0.15 400 1:7.2 2 PBM281DGBE50 PB4D003P340 p. 58 p. 80
Q  28x28x88.6 0.2 300 1:10 2 PBM281DGEE50 PB4D003P340 p. 58 p. 80
g 28x28x88.6 0.35 150 1:20 1.5 PBM281DGGE50 PB4D003P340 p. 58 p. 80
S  28x28x88.6 0.5 100 1:30 1.5 PBM281DGJE50 PB4D003P340 p. 58 p. 80
< 28x28x88.6 0.5 60 1:50 1.5 PBM281DGLE50 PB4D003P340 p. 58 p. 80
T 28x28x97.7 1.5 (2.6) 70 1:50 - PBM281DHLE50 PB4D003P340 p. 59 p. 80
% 28x28x97.7 2 (3.6) 35 1:100 - PBM281DHME50 PB4D003P340 p. 59 p. 80 7
5_ 42x42x95.1 2.2 (4.5) 116 1:30 - PBM423DHJK50 PB4D003P340 p. 59 p. 80 §
<§ 42x42x95.1 3.5 (8.3) 70 1:50 - PBM423DHLK50 PB4D003P340 p. 59 p. 80 § &
S 42x42x95.1 5(11) 35 1:100 - PBM423DHMK50 PB4D003P340 p. 59 p. 80 E, :
g_ 60x60x135.8 5.5 (14) 70 1:50 - PBM603DHLK50 PB4D003P340 p. 60 p. 80 _“2’ g
€ 60x60x135.8 8 (20) 35 1:100 - PBM603DHMK50 PB4D003P340 p. 60 p. 80 a o
- 28x28x98.5 0.055 - - - PBM281DCE50 PB4D003P340 p. 61 p. 81 ‘é_ S
i g 28x28x117.8 0.115 - - - PBM285DCE50 PB4D003P340 p. 61 p. 81 f,
g % 42x42x88.3 0.39 - - - PBM423DCK50 PB4D003P340 p. 61 p. 81 a
%g 60x60x108.1 1.05 - - - PBM603DCK50 PB4D003P340 p. 61 p. 81
®  60x60x140.1 1.85 = = = PBM604DCK50 PB4D003P340 p. 61 p. 81
* Numbers in parenthesis following allowable torques indicate allowable instantaneous torques.
Options and Peripherals
Product names Standard model Connector set Extendable Remarks e
number (length) model number max. length
© Power cable PBC10P0010A (1 m) PBC10POO00A 2 m ** - p. 93
Used when multiple axes are connected * '
@ Power cable (between drivers) PBC10P0002B (0.2 m) PBC10PO000A 2 m ** in a daisy chain configuration for p. 93

communication.

An extension cable is required when the
© Motor extension cable PBC8MO0030A (3 m) PBCS8MOOOOA 20 m distance between the motor and driver p. 94
exceeds 50 cm.

An extension cable is required when the

Encoder extension cable m m istance between the motor and driver p.
(4] PBC7E0030A (3 m) PBC7E0000A 20 di b h d dri 94
exceeds 50 cm.
@ 1/0 signal cable PBC8S0010C (1 m) PBC8S0000C 2 m - p. 95
g
©® Communications converter unit PBFM-U6 - - :‘::glzf & ezt (LS SRR 01 p. 89 —
SANMOTION MOTOR _ Software for checking operation and
O Setup software SETUP SOFTWARE parameter setting U
© Regenerative unit PBFE-02 - - - p. 95

** The total extended length to the furthest driver from the power supply should not exceed this length.
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S Type P Multi-axis

Driver Dimensions

Unit: mm

(70)

8o

150

gl

(5)

Driver Specifications

M General specifications

suoneoloads oiseg

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 Il
Operation environment Pollution degree: 2
Operating ambient temperature 0 to +55°C
m _Storage temperature -20 to +65°C
2 Operating ambient humidity 90% RH max. (non-condensing)
é' Storage humidity 90% RH max. (non-condensing)
3 Operation altitude 1000 m or less above sea level
% Vioretien edsame 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

No error observed when 1.1 kVAC is applied between power input terminal and frame for one minute.

Insulation resistance

10 MQ min. when measured with a 500 VDC megohmmeter between input terminal and frame.

Mass

0.7 kg

Max. rotational speed

4500 min”', 3000 min" for 60 mm sqg. 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

-gn Main circuit overcurrent, overload error, initialization error, driver overheat, main circuit overvoltage,
2 Protection functions regeneration error, main circuit low voltage, control circuit low voltage, encoder disconnection,
g 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 0.5 VDC
8 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 26.4 VDC; “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, Ic=10 mA max.

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

[l Safety standards
Directives Standard
CE (TUV) Low-voltage directives EN 61800-5-1
EMC directives EN 61000-6-2, EN 61800-3, EN 61000-6-4
Acquired standards Applicable standard File no.
ok o UL 508C E179775
cUL
KC Mark Standard

(Korea Certification Mark)

KN 61000-6-2, KN 61000-6-4




External Wiring Diagram

Driver
lonT PB4D003P34[] cy -~
* Main circuit power supply 24/48VDC £ 37 3 Rl Encoder
Control circuit power supply 24VDC £ g g N
FG N — Z, N
|CN2_ 56 [8 TN
3 KN
) FG 11
To the next driver power supply N.chZ—
[ 1 CN7-10]
7 A L
- | CN12 AR 3
PCIF A Fj é T % :
‘QJ—l Ng 4 Ij— BRK45.
GND 5 3GND &5 3
NE 149 Holding brake ~ Motor
NG -
NC—— |
CNT1 CN11
AX1 Pos.Pulse/Pulse [ |{|~|\| ; [] E— -@ 1] ;S I(I—-I\I ] AX3 Pos.Pulse/Pulse
AX1 Neg.Pulse/Direction [ | | j u @_ _@u ;g | | ] AX3 Neg.Pulse/Direction
AX2 Pos.PulselPulse [ N : i @_ _@ i X N ] AX4 Pos.PulselPulse
N 7 3211,
AX2 Neg.Pulse/Direction AX4 Neg.Pulse/Direction
¢ ( A D@- -@D ETH\ ) o
INT(AXT g(T)c’;g) 13 2 :E_ 34 OUT1(AX1 ALM)
IN2(AX1 Pos.Limit) ——1—" _n-@: :E_ s OUT2(AX1 In-position)
1 1 1 1 1
IN3(Neg.Limit) 12 ﬂ-@: :E_ 36 OUT3(AX1 SON)
IN4(AX2 STOP) 13 _n-@: :E_ 37 OUTA(AX2 ALM)
IN5(AX2 Pos.Limit) 14 _a-@: :E_ 38 OUT5(AX2 In-position)
1 1 1 1 1
IN6(AX2 Neg.Limit) 15 _n-@: :E_ 3 OUTB(AX2 SON)
IN7(AX3 STOP) 16 _n-@: :E_ 40 OUT7(AX3 ALM)
IN8(AX3 Pos.Limit) 17 _n-@: :E_ 4 OUTS(AX3 In-position)
IN9(AX3 Neg.Limit) 18 _n-@: :E_ 424, OUTS(AX3 SON)
IN10(AX4 STOP) 19 ﬂ-@: :E_ 43 OUT10(AX4 ALM) g
INT1{AX4 Pos.Limit) 20 _n-@: :E_ 44 OUT11(AX4 In-position) °
IN12(AX4 Neg.Limit) ———+-21 _a-@: :E_ 48 L OUT12(AX4 SON) E E
[ [ o
IN13(All Ax ALMCLR) ——H-22 _n-@: :@ 48 OUTI3(N/A) 25
|9 1 2 COMO ]
| IJ/' 3 NG E =
¢ NE Q5
* Keep the max. extended length to 2 m or less and the max. current :j&...\_}._ NE » :N: Shielded twisted-pair cable 5 E
consumption to 14 A or less (7 A for normal operation) while in use. - ' E'
o
a
Wiring
M Connector Models and Compatible Cables
Connector Compatible Maximum
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.,
pply CN2 Torminal 5556 T3L (AWG16 single) Discrete line Ltd.
5556T (AWG18 to 24 linked) f—
5556TL (AWG18 to 24 single)
Tab header (driver side) 2-1827876-3
Receptacle housing 2-1827864-3 .
Motor ngoto Receptacle contact 1827572-2 (AWG18 to 22) gygggfetﬁnf 20 m IZ;ZEGGCEONCS
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 Tvco Electronics
Encoder CN6 Receptacle contact 1827570-2 (AWG22 to 28) Shielded 20 m JZpan G.K
Tab housing (for relay) 1-1903130-6 twisted pair o
Tab contact (for relay) 1903112-2 (AWG22 to 28)
Japan Aviation
Receptacle (driver side) DF02R050NA1 AWG24 to 30 Electronics
I/0 signals CNM Shielded 2m Industry, Ltd.
Shell kit 10350-52A0-008 discrete line _
Plug 10150-3000PE il e [l e
Post with base (driver side) S10B-PADSS-1GW AWG24 to 28
Communications CN12 Housing PADP-10V-1-S Shielded 2m J.S.T. Mfg. Co., Ltd.
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 (SW1)
Allows motors to be used for the 1st and 2nd axes.

@ DIP switch (SW2)

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 3 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.

' H M

"




| standard model

Sive Motor size 28 mm sq. 42 mm sq. 60 mm sq.

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
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 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
Motor mass kg 0.16 0.26 0.35 0.85 1.42
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 =======
(D Motor model number PBM281DXE50 @ Motor model number PBM285DXE50 (® Motor model number PBM423DXK50
0.10 10 0.20 10 05 10
s < 9z 9z
0.08f— 8 = 0.16 8 = 04 8 =
5 7 g € 78 e 78
£ T~ 5 £ — 5 £ N =
Z 006 = 6 3 2 02— 6 3 > 03 AN 6 3
> > - A >
g ——_] 5 z qj; - 5 = qsg \ 5 =
T 0.04 —4 o T 008 4 o o 02 4 o
= — > = — > =4 N ~ S
2 3 2 S 3 7 S SRR | £
0.02 2 8 0.04 I 2 2 01— ey mmn S T ||
° o T i e il 3 1<)
P e e e ol 1T ek ==sE==g==s=== 1 o = 1 a E »
0lm=g==g===F="T""T1""1"""[""T" o 0 am@ESEEEm=m T 0 0 - 0 = .5
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Speed (min™) Speed (min~") Speed (min™) °>9 g
=
(=) (-8
e 8
2 F
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8
20 10 20 10
' g i :
16 8 = 16 8 =
z 7 8 £ LWAN -
z 12 6 3 z 12 AVEAN 6 3
° = 5 > ° N 5 >
=] \ Q =] [=%
o 08 4 2 o 08 N 4 o
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System Configuration Diagram Pp. 50 Compatible Driver / Motor Combinations P p. 51  Driver Dimensions Pp. 52 Motor Dimensions P pp. 79 to 81

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

I Low-backlash gear model

Sive Motor size 42 mm sq.
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 Comzfﬁg\/;r?mm 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 w e 48 V/DC rwerreremreeeine

(D Motor model number PBM423DGAK50
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System Configuration Diagram P p. 50 Compatible Driver / Motor Combinations P p. 51

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.

Power supply current (A)

Power supply current (A)

(@ Moator model number PBM423DGBK50
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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 Pp. 52 Motor Dimensions P pp. 79 to 81

Power supply current (A)



| Low-backlash gear model

Sive Motor size 60 mm sq.

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 3.5 4
Rotor inertia x10*kg-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 Comﬁﬁgvgiéom - 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 O) ® ® @ ®

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/48 VDC =—— Power supply current 24 VDC e 48 V/DC wervereeseninne
(D Motor model number PBM603DGAKS50 (@ Motor model number PBM603DGBK50 (® Motor model number PBM603DGEKS50
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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 Drivers / Motors Type P Multi-axis

| Spur gear model

Sive Motor size 28 mm sq.

Motor + gear length 88.6 mm
Motor model number PBM281DGAE50| PBM281DGBES0 PBM281DGEES50 | PBM281DGGE50 PBM281DGJES0 | PBM281DGLES0
Compatible driver model number PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340
Allowable torque N-m 0.1 0.15 0.2 0.35 0.5 0.5
Rotor inertia x10*kg-m? 0.01 0.01 0.01 0.01 0.01 0.01
Gear ratio — 1:3.6 1:7.2 1:10 1:20 1:30 1:50
Backlash deg. or less 2 2 2 1.5 1.5 1.5
Allowable speed min’' 800 400 300 150 100 60
Rotation direction omzegﬁﬂvir?m - Forward Forward Reverse Forward Forward Forward
Allowable thrust load N 10 10 10 10 10 10
Allowable radial load * N 15 15 15 15 15 15
Motor mass kg 0.22 0.22 0.22 0.22 0.22 0.22
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 Power supply current 24 VDC wweereneen 48VDC rerseereninnes
(D Motor model number PBM281DGAE50 (® Motor model number PBM281DGBES50 (® Motor model number PBM281DGEES50
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When using a motor with spur 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.



| Harmonic gear model

Sive Motor size 28 mm sq. 42 mm sq.

Motor + gear length 97.7 mm 95.1 mm
Motor model number PBM281DHLE50 PBM281DHMES50 PBM423DHJK50 PBM423DHLK50 PBM423DHMK50
Compatible driver model number PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340 PB4D003P340
Allowable torque N-m 1.5 2 2.2 3.5 B
N, N-m 2.6 3.6 4.5 8.3 11
Rotor inertia x10kg-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 2.4 2.4
Lost motion Are min (at g(;l(;[g ﬁ-m) (at 2(;168 ﬁ-m) - - B
Allowable speed min’! 70 35 116 70 35
Rotation direction Comsgﬁgvgirfmon 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 w e 48VDC sereserssnnines
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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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DC Input Drivers / Motors Type P Multi-axis

| Harmonic gear model

Sie Motor size 60 mm sq.

Motor + gear length 135.8 mm
Motor model number PBM603DHLK50 PBM603DHMKS50
Compatible driver model number PB4D003P340 PB4D003P340
Allowable torque N-m 5.5 8
ﬁ”s?gﬁtgfeous torque Mom 14 20
Rotor inertia x10*kg-m? 0.435 0.435
Gear ratio = 1:50 1:100
Hysteresis loss Arc min or less = =
o wemo 0483 eagets
Allowable speed min’' 70 35
Rotation direction com?ﬁiﬁgvcir?ction Reverse Reverse
Allowable thrust load N 400 400
Allowable radial load * N 360 360
Motor mass kg 1.45 1.45
Characteristics diagram O) ®

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 w e 48VDC sereserssnnines
(D Motor model number PBM603DHLK50 @ Motor model number PBM603DHMK50
20 10 50 10
9 < 9 <
16 8 = 40 8 =
— 7 S . 7 S
E N\, Sso ‘g E =
z 12 \\ 6 3 = 30 6 3
> >
g N .- g 52
o 8 ‘\ 4 % o 2 < 4 s
8 L End AN . 3 8
2 8 )= 2 g
18 8 18
0 0 0 0
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 0 1000 2000 3000 4000
Input speed (min™") Input speed (min~")

System Configuration Diagram Pp. 50 Compatible Driver / Motor Combinations P p. 51  Driver Dimensions Pp. 52  Motor Dimensions P pp. 79 to 81

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.



I Electromagnetic brake model

Sive Motor size 28 mm sq. 42 mm sq. 60 mm sq.

Motor + brake length 98.5 mm 117.8 mm 88.3 mm 113.6 mm 145.6 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 x10*kg-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
m  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 Vv 24 VDC+5% 24 VDC+5% 24 VDC+5% 24 VDC+5% 24 VDC+5%
§ Power consumption W 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
& 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 suppl

y current 24VDC ======~

(D Motor model number PBM281DCE50 @ Motor model number PBM285DCE50
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System Configuration Diagram P p. 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.

Power supply current (A)

Power supply current (A)
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DC Input Drivers / Motors Type E Multi-axis

DC Input Drivers / Motors

Type E Multi-axis EtherCAT interface

M Lineup
Motor

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

Driver (€ s [€

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 » 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
o~
10) @

Ny

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

event of overcurrent. Use together with a power.

surge protector.

Setup software

G PC communication cable

7]

Host devices I/0 signal cable

=

5]

éuumug |RELELL gnmﬂum JSELEE]
X B X _[6]

CN5

0 R

Power cable

To another 9 CN2
driver

CN4

Power cable

(1)

5]

| cN3

X

- =1 .
ouT ] To the next EtherCAT driver
=

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

* Connect the regenerative unit when a 60 mm sq. motor is used. Check the voltage while in operation.
To be provided by the customer. 0 to @
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Motor (axis 4)



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 Flange size x Motor length (mm) z\;lﬁ;(;lvs%zllletorque Allowable Goar Sacklach Motor model number e o Page
= Optical Battery-less tor%u‘f fO{h (spgeﬁ) =i (deg.) Optical Battery-less number 0 Motor
incremental optical absolute Models wi ot incremental optical absolute Specifications . )
encoder encoder gear) (N-m) encoder encoder dimensions
28X28X59.2 — 0.055 = = = PBM281DXE50 — p. 67 p.79
3 % 28X28X785 — 0.115 = = = PBM285DXE50 — p. 67 p.79
9 2 42X42X55.9 42X42X74.7 0.39 = = = PBM423DXK50  PBMA423DXR50 pp. 67, 74 pp. 79, 82
- i 60X60%X68.8 60X60%X87.6 1.05 = = = PBM603DXK50  PBM603DXR50 pp. 67,74 pp. 79, 82
60X60X100.8 60X60X119.6 1.85 — — — PBM604DXK50  PBM604DXR50 pp. 67,74 pp. 79, 82
42X42X86.1 42X42X104.9 0.343 500 1:3.6 0.6 PBM423DGAK50 PBM423DGAR50 pp. 68, 75 pp. 79, 82
5 42X42X86.1 42X42X104.9 0.686 250 1:7.2 0.4 PBM423DGBK50 PBM423DGBR50 pp. 68, 75 pp. 79, 82
E_ 42X42X86.1 42X42X104.9 0.98 180 1:10 0.35 PBM423DGEK50 PBM423DGER50 pp. 68, 75 pp. 79, 82
%; 42X42X86.1 42X42X104.9 1.47 90 1:20 0.25 PBM423DGGK50 PBM423DGGR50 pp. 68, 75 pp. 79, 82
S  42X42X86.1 42X42X104.9 1.47 60 1:30 0.25 PBM423DGJK50 PBM423DGJR50 pp. 68, 75 pp. 79, 82
<§- 60X60%X114.3 60X60%X133.1 1.25 500 1:3.6 0.55 PBM603DGAK50 PBM603DGAR50 pp. 69, 76 pp. 79, 82
S 60X60X114.3 60X60X133.1 2.5 250 1:7.2 0.25 PBM603DGBK50 PBM603DGBR50 pp. 69, 76 pp. 79, 82
g_ 60X60%X114.3 60X60X133.1 3 180 1:10 0.25 PBM603DGEK50 PBM603DGER50 pp. 69, 76 pp. 79, 82
2 60X60X114.3 60X60X133.1 3.5 90 1:20 0.17 PBMB03DGGK50 PBM603DGGRS50 pp. 69, 76 pp. 79, 82
60X60%X114.3 60X60X133.1 4 60 1:30 0.17 PBM603DGJK50 PBM603DGJR50 pp. 69, 76 pp. 79, 82
@ 28X28X88.6 — 0.1 800 1:3.6 2 PBM281DGAES0 — p. 70 p. 80
g 28X28X88.6 — 0.15 400 1:7.2 2 PBM281DGBE5S0 — PB4D003E440 p. 70 p. 80
Q  28x28%x886 — 0.2 300 1:10 2 PBM281DGEE5S0 — p. 70 p. 80
§ 28X28X88.6 — 0.35 150 1:20 1.5 PBM281DGGES0 — p.70 p. 80
9 28x28x88.6 — 0.5 100 1:30 15 PBM281DGJES0 — p. 70 p. 80
- 28X28X88.6 — 0.5 60 1:50 1.5 PBM281DGLES0 — p. 70 p. 80
T 28X28X97.7 — 1.5 (2.6) 70 1:50 = PBM281DHLE5S0 — p. 71 p. 80
§ 28X28X97.7 — 2 (3.6) 35 1:100 — PBM281DHME50 — p. 71 p. 80
S. 42X42X95.1 42X42X113.9 2.2 (4.5) 116 1:30 = PBM423DHJK50 PBM423DHJR50 pp. 71, 77 pp. 80, 82
ccgn 42X42X95.1 42X42X113.9 3.5(8.3) 70 1:50 = PBM423DHLK50 PBM423DHLR50 pp- 71, 77 pp. 80, 82
S 42x42X95.1 42X42%X1139 5 (11) 35 1:100 — PBM423DHMK50 PBM423DHMR50 pp- 71, 77 pp. 80, 82
g_ 60X60X135.8 60X60X154.6 5.5(14) 70 1:50 — PBM603DHLK50 PBM603DHLR50 pp. 72,77 pp. 80, 83
€ 60X60X135.8 60X60X154.6 8 (20) 35 1:100 = PBM603DHMK50 PBM603DHMR50 pp- 72, 77 pp. 80, 83
m 28X28X985 — 0.055 — — — PBM281DCE5S0  — p.73 p. 81
g g 28X28X117.8 — 0.115 — = = PBM285DCES0  — p.73 p. 81
g % 42X42X88.3 42X42X107.4 0.39 — — — PBM423DCK50  PBM423DCR50 pp. 73, 78 pp. 81, 83 v 8
g‘g 60X60X108.1 60X60X126.9 1.05 — = = PBM603DCK50  PBMG03DCR50 pp. 73,78 pp.81,83 | £
© 60X60%140.1 60X60X158.9 1.85 — — = PBMB04DCK50  PBM604DCR50 pp. 73,78 pp. 81, 83 E° E
* Numbers in parenthesis following allowable torques indicate allowable instantaneous torques. ; §
o=
. . 2o
Options and Peripherals 53
g3
Shondartmoce)  Cont  Edendeble pomais
© Power cable PBCIOPOCIOA(T M) oo 10po000A 2 m ** — p. 93
PBC10P0020A (2 m)
Used when multiple axes are connected
@ Power cable (between drivers) PBC10P0002B (0.2 m) PBC10PO000A 2 m ** in a daisy chain configuration for p. 93
communication.
PBCBMO010A (1 m) An extension cable is required when the
© Motor extension cable PBC8MO0030A (3 m) PBC8MO0O00A 20 m distance between the motor and driver p. 94
PBCBMO050A (5 m) exceeds 50 cm.
PBC7E0010A (1 m) An extension cable is required when the
@ Encoder extension cable PBC7E0030A (3 m) PBC7EO0000A 20 m distance between the motor and driver p. 94 N
PBC7E0050A (5 m) exceeds 50 cm.
® 1/0 signal cable PBC9S0010C PBC9S0000C 2 m — p. 96
L AL-00896515-01 (1 m) PC communication cable for setu
©® PC communication cable AL-00896515-02 (2 m) — — S — P p. 96
0 Seupsomware o - e e
© Regenerative unit PBFE-02 — — — p. 95

** 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
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Driver Specifications

M General specifications

Model number PB4D003E440
Interface EtherCAT communication
bVl G LT 24/48VDC +10% 14A
Input power power supply
Basic supply Control Gircut 53 ype +10% 1.5
specifications powver SUpp’y
Number of control axes 4 axes

Protection rating Class IlI

Environment Operating

. 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)
T Device profile Device profile: CoE (IEC 61800-7-201), FoE (ASCII code access)
SM2 event synchronization, DC synchronization (SYNCO0/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,

G Sl Ic=60 mA max. Number of outputs: 12

Il Safety standards
Directive Standard
CE (TUV) Low-voltage directive EN 61800-5-1
EMC directive EN 61000-6-2, EN 61000-6-4, EN 61800-3
Acquired standards Applicable standard File No.
UL UL
cUL (UL for Canada) UL 508C E179775
KC Mark Standard

(Korea Certification Mark) KN 61000-6-2, KN 61000-6-4
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vers / Motors Type E Multi-axis

Wiring

M Connector Models and Compatible Cables

L Connector o . Maxim.um
Application Description Manufacturer model number Compatible cables extension Manufacturer
length
Header (Driver side) 5569-08A2
Housing 5557-08R-210
Power supply CN1 5556T3 (AWG16 linked) AyVG16t924 om 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 g“?oto Receptacle contact 1827572-2 (AWG18 to 22) é\i/:cGr;tSetl?nzez 20 m I\;;Zrllilgcéromcs
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 Tyco Electronics
Encoder CN6 Receptacle contact 1827570-2 (AWG22 to 28) Sh_ielded twisted 20 m R
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 tmndmwaw?mm
HDR-E50MAG1+ contact) type
I/0 signals CNM (IDC (insulation displacement AWG28 (Soldering 2 m Eggegzsousgg\l
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.



I Standard model Optical incremental encoder type

Sive Motor size 28 mm sq. 42 mm sq. 60 mm sq.

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
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 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
Motor mass kg 0.16 0.26 0.35 0.85 1.42
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 =======
(D Motor model number PBM281DXE50 @ Motor model number PBM285DXE50 (® Motor model number PBM423DXK50
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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. 79 to 81

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

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 oernealﬁEV;rteocti - 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 w e 48 V/DC rwerreremreeeine
(D Motor model number PBM423DGAKS50 (® Motor model number PBM423DGBK50 (® Motor model number PBM423DGEKS50
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System Configuration Diagram P p. 62 Compatible Driver / Motor Combinations P p. 63  Driver Dimensions Pp. 64 Motor Dimensions P pp. 79 to 81

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.



I Low-backlash gear model Optical incremental encoder type

Sive 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
Rotor inertia x10*kg-m? 0.4 0.4 0.4 0.4
Gear ratio — 1:3.6 1:7.2 1:10 1:30
Backlash deg. or less 0.55 0.25 0.25 0.17
Allowable speed min”' 500 250 180
Rotation direction Comﬁﬁgvgiéom - Forward Forward Reverse Reverse Reverse
Allowable thrust load N 30 30 30
Allowable radial load * N 100 100 100 100
Motor mass kg 1.22 1.22 1.22 1.22
Characteristics diagram (O) ® ®
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 w e 48 V/DC rwerreremreeeine

(D Motor model number PBM603DGAK50
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(@ Moator model number PBM603DGBK50
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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.
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DC Input Drivers / Motors Type E Multi-axis

I Spur gear model Optical incremental encoder type

Sive Motor size 28 mm sq.

Motor + gear length 88.6 mm
Motor model number PBM281DGAE50| PBM281DGBES0 PBM281DGEES50 | PBM281DGGE50 PBM281DGJES0 | PBM281DGLES0
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440
Allowable torque N-m 0.1 0.15 0.2 0.35 0.5 0.5
Rotor inertia x10*kg-m? 0.01 0.01 0.01 0.01 0.01 0.01
Gear ratio — 1:3.6 1:7.2 1:10 1:20 1:30 1:50
Backlash deg. or less 2 2 2 1.5 1.5 1.5
Allowable speed min’' 800 400 300 150 100 60
Rotation direction omzegﬁﬂvir?m - Forward Forward Reverse Forward Forward Forward
Allowable thrust load N 10 10 10 10 10 10
Allowable radial load * N 15 15 15 15 15 15
Motor mass kg 0.22 0.22 0.22 0.22 0.22 0.22
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 Power supply current 24 VDC wweereneen 48VDC rerseereninnes
(D Motor model number PBM281DGAE50 (® Motor model number PBM281DGBES50 (® Motor model number PBM281DGEES50
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System Configuration Diagram P p. 62 Compatible Driver / Motor Combinations P p. 63  Driver Dimensions Pp. 64 Motor Dimensions P pp. 79 to 81

When using a motor with spur 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.



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 PBM281DHMES50 PBM423DHJK50 PBM423DHLK50 PBM423DHMK50
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440
Allowable torque N-m 1.5 2 2.2 3.5 B
N, N-m 2.6 3.6 4.5 8.3 11
Rotor inertia x10kg-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 2.4 2.4
Lost motion Arc min (at g(;l(;(g ﬁ-m) (at g(;l(gg %-m) — — —
Allowable speed min’! 70 35 116 70 35
Rotation direction Comsgﬁgvgirfmon 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 w e 48VDC sereserssnnines
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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. 79 to 81

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 E Multi-axis

I Harmonic gear model Optical incremental encoder type

. Motor size 60 mm sq.
Size

Motor + gear length 135.8 mm

Motor model number PBM603DHLK50 PBM603DHMKS50
Compatible driver model number PB4D003E440 PB4D003E440
Allowable torque N-m 5.5 8
ﬁ”s?gﬁtgfeous torque Mom 14 20
Rotor inertia x10*kg-m? 0.435 0.435
Gear ratio = 1:50 1:100
Hysteresis loss Arc min or less = =
o wemo 0483 eagets
Allowable speed min’' 70 35
Rotation direction com?ﬁiﬁgvcir?ction Reverse Reverse
Allowable thrust load N 400 400
Allowable radial load * N 360 360
Motor mass kg 1.45 1.45
Characteristics diagram O) ®

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 w e 48VDC sereserssnnines
(D Motor model number PBM603DHLK50 @ Motor model number PBM603DHMK50
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System Configuration Diagram Pp. 62 Compatible Driver / Motor Combinations P p. 63 Driver Dimensions P p. 64 Motor Dimensions P pp. 79 to 81

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.



I Electromagnetic brake model Optical incremental encoder type

Sive 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 x10*kg-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
m  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 Vv 24 VDC+5% 24 VDC+5% 24 VDC+5% 24 VDC+5% 24 VDC+5%
§ Power consumption W 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
& 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 ======= 48VDC =======
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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.

Power supply current (A)
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DC Input Drivers / Motors Type E Multi-axis

| standard model

Battery-less optical absolute encoder type

Size Motor size 42 mm sq. 60 mm sq.
Motor length 74.7 mm 87.6 mm 119.6 mm
Motor model number PBM423DXR50 PBM603DXR50 PBM604DXR50
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440
Max. stall torque N-m 0.39 1.05 1.85
Rotor inertia x10%kg-m? 0.056 0.4 0.84
Allowable thrust load N 9.8 14.7 14.7
Allowable radial load * N 48 120 120
Motor mass kg 0.42 0.88 1.45
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 PBM423DXR50 @ Motor model number PBM603DXR50
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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.

Power supply current (A)



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

Sive Motor size 42 mm sq.
Motor + gear length 104.9 mm
Motor model number PBM423DGAR50 PBM423DGBR50 PBM423DGER50 PBM423DGGR50 PBM423DGJR50
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
Rotation direction Comﬁﬁgvgiéom - Forward Forward Forward Reverse Reverse
Allowable thrust load N 15 15 15
Allowable radial load * N 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 w e 48 V/DC rwerreremreeeine

(D Motor model number PBM423DGAR50
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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.
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DC Input Drivers / Motors Type E Multi-axis

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

. Motor size 60 mm sq.
Size

Motor + gear length 133.1 mm

Motor model number PBM603DGAR50 PBM603DGBR50 PBM603DGER50 PBM603DGGR50 PBM603DGJR50
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440
Allowable torque N-m 1.25 2.5 3 3.5 4
Rotor inertia x10*kg-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 Comzfﬁg\/;r?mm 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 1.28 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 e A8 VDC rwevesnisesnins
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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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Power supply current (A)



I Harmonic gear model Battery-less optical absolute encoder type

Sive Motor size 42 mm sq. 60 mm sq.

Motor + gear length 113.9 mm 154.6 mm
Motor model number PBM423DHJR50 PBM423DHLR50 PBM423DHMR50 PBM603DHLR50 PBM603DHMR50
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440 PB4D003E440
Allowable torque N-m 2.2 3.5 5 5.5 8
ﬁus?;\:ﬂglr?eous torque Mom 4.5 8.3 " 14 20
Rotor inertia x10kg-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 (i(;lztg ﬁ-m) (a(t)'i(;(.(l)l h?m)
Allowable speed min’' 116 70 35 70 35
Rotation direction Comsgﬁgvgirfmon 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 w e 48VDC sereserssnnines
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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.

11
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DC Input Drivers / Motors Type E Multi-axis

I Electromagnetic brake model Battery-less optical absolute encoder type

Sive Motor size 42 mm sq. 60 mm sq.
Motor + brake length 107.4 mm 126.9 mm 158.9 mm
Motor model number PBM423DCR50 PBM603DCR50 PBM604DCR50
Compatible driver model number PB4D003E440 PB4D003E440 PB4D003E440
Max. stall torque N-m 0.39 1.05 1.85
Rotor inertia x104kg-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
%‘ SECES - a'\cl:guz)t(iﬂ;ag/opr:a a'\(l:?ug)t(i?]i;ag/opr:a al\(l:?ui)t(icri;aglopr;
§ Power supply voltage vV 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
3 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 =======

(D Motor model number PBM423DCR50

05 10
9 g
04 8 =
_ [} —_
3 7Tk £
Z 03 6 3 =
z s z
E -
g 02 ‘g g
o ] o
= 32 =
0l demcboclsy 1 &
T 4= — 3
e 1 Q@
0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500

Speed (min™")

(@ Motor model number PBM603DCR50

20

(® Motor model number PBM604DCR50

10 20 10
9 g 9
8 £ 1.6 \\ 8
7 © _ N 7
E € \ \
6 3 = 12 N 6
~ 5 = © 5
g 3 NN
4 o T 08 4
P N s = =Tl T 3 @ © —--\---- 3
Vil ’—X 2 5 04 z'— N 2
Pl g )
’,’ T 1 n? e \\ 1
0 0 — )
500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Speed (min™") Speed (min™")

System Configuration Diagram P p. 62 Compatible Driver / Motor Combinations P p. 63  Driver Dimensions Pp. 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.

Power supply current (A)



Motor 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
< Encoder cable %
H UL vinyl tub: +0.. o
PBM285DXE50 78.5 S e g 1.5+0.25 £
wn T
£ 0
i ‘ﬁ _ g 5
I M M o3| | I
N i N ald
o NN
7
L+1 15+0.5) 4.5+0.2
2-M2.5x0.45 \—23*505
Tapping depth: 3.2 min. 28+0.5
42 mm sq.
Motor connector
Motor model number .
I Motor lead wire
PBM423DXK50 — UL 3266 AWG24
o o UL vinyl tube
N o~
+ 1
S 1.7£0.25 o s
3] b= '3
5% °2
T
- S 9 B
0 [Telnte]
o2 y8
T T Ty W) 1393
Gﬂ S, o ™| <
- Vi,
5.5:0.2 ! V305
- 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) i
Encoder connector Motor lead wire
PBM603DXK50 68.8 — UL 3266 AWG22
Encoder cable o .
2 _ o N UL vinyl tube o
PBM604DXK50 100.8 & s 7£0.25  1.5:0.25 S 8 °
S € =T o3 o >
© | @ | 158 € 2
YO AR = 5 & =
| @ | 3 S © ~%
=} =3 b o
,ﬁ,,f,ﬁ L | 1 = o5 % — 39 n =
~ © H| S -
) @ by » 3@ [T
e | ) ] < & = 3 22
o | © | & | < 8~
o
41.7+0.5 L1 20.6+0.5 90.2 4-9453° g2
50+0.13 || -
60:0.5 15
(S}
(a]
M Low-backlash gear model .
[ ]
- O
42 mm sq. R
Motor connector ot
Motor model number S =
Motor lead wire ~ s
PBM423DG[ K50 — UL 3266 AWG24 "5
UL vinyl tube ]
§ > o
H =
3+0.5 S o %
s © -
o g 33
] L 5 o3 o o2
2+(1) °9 " : =
F— 9 s 9 | a0 = O
— - — 1 S © Qe O g
b = @ o 9 Q
T J‘F
5.5+0.2 4-M4x0.7
86.1+1.5 +0.5 3120.2 Tapping depth:
42'$8 8 min.
60 mm sq.
Motor connector
Ibiodmodsinimbed Encoder connector Motor lead wire
PBM603DGLIK50 <l Encoder cable O, UI._ 3266 AWG22
hi A ] UL vinyl tube
S ] 3:0.5 g
Hexagon socket head bolt *©| £ © 3
ama = | § g5 o
] +1 05| °2 4
[t} 120 o & 2 N
K 0 SN L A | e - > - EEN —
s ‘ 4 8
e ‘ é < j <
b 4
| 7+0.15 T 2
41.7£0.5 114.3+1.5 32+0.5 49.5+0.2 4-M4x0.7
05 Tapping depth:
60-2 8 min.
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DC Input Drivers / Motors TypeP/Type E Multi-axis

Motor Dimensions

Unit: mm

Optical incremental encoder type

M Spur gear model

28 mm sq.
Motor model number

PBM281DG[JE50

M Harmonic gear model
28 mm sq.
Motor model number

PBM281DH[JE50

42 mm sq.
Motor model number

PBM423DH[IK50

60 mm sq.

Motor model number

PBM603DH[]K50

M4

Motor connector
Encoder connector

Motor lead wire

Hexagon socket head bolt

o UL 3265 AWG28 o
B B
S UL vinyl tube o
g = L8
Encoder cable el T Y “g’
@ 12'0, Zlo5| 9| fa
I 0] 19
i m 85 & =
T I | EE
T NN
¢
88.6415 2;;1'?5 4.50.15 2-M2.5x0.45
= = 23+0.5 Tapping depth:
28+0.5 3.5 min.
Motor connector
Encoder connector
| Motor lead wire L
UL 3265 AWG28
o o
o . o~ @D
3 UL vinyl tube L~ X 8
2 Encoder cable T 2 6+0.5 1.5+0.5 C’g 0
n L 1 =]
@ 9 @ 21 e
0 Il 0
I — [Tl M % 17 3
% 1] [ Sl % VD) @
N x| N = ™
@ o) 16%0 9 o §<
L B
28+0.5 977415 23+1 & 4-93.5+0.2
7.5+0.15
33+0.5
0
18-0.18 38
ﬁM Motor connector
@ =) K
Encoder connector (1.2) w00 g Mfmr lead wire
. o5 — 3266 AWG24
o Encoder cable Key specifications e . UL vinyl tube
~ N
& g & 6-M3x0.5
3 7+0.2  2+0.2 o5 G905 3 Tapping depth:
g s | 5 min.
AN 8 m =
g n
NG ?
+-H— =Y ) 3
‘ ‘ 225 | S5 é% g
=
( P il 0.1
95.121.5 25+1 B@& 1.870 4-94.5
1N 42:0.5
0 0
20-0.21_4-0.03
. 116
S0 o
2 Motor connector
Key specifications + .
Encoder connector Loy spectualole ~ Motor lead wire
UL 3266 AWG22
o
% Encoder cable £ 8 UL vinyl tube
g % % 10 25 o5 2 8
© € B Rg 22
£ ‘ : g 2s
= (20)
0 Ke 9
K 3
= T T8 :
o ¥ ] < o9
Q | © { 3 :
41.7x0.5 135.8+1.5 28+0.5 60£0.7 | \4855




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 R +
Brake lead wire S 2
Encoder connector UL 1332 AWG26 ©/1,5+0.25 °s
[fe]
8| 3 )
1 o
m_ St ] 33
[N i S A &
S NN
500+20 7
L+15 15405 | |4.540.2
23+0.
2-M2.5x0.45 22:8 2
Tapping depth: 3.2 min. =
42 mm sq.

_Motor model number Encoder connector

PBM423DCK50

=) Encoder cable

o

4

o

3
60 mm sq.
Motor model number Motor length (L)

TE]] Encoder connector

PBM603DCK50 108.1 el
PBM604DCK50 140.1

500+20

41.7+0.5 ||1.56 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 2
B3 Yellow CHANNEL Z
A4 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 N
. 1.7+0.25 4
™ o
i L o 4%_
+1 oo
150 - 4 T
A 8 s )
) oW
S NN
T Iy TG s|g
S = 5|9
1 [ N $ Y
5.5:0.2 ! 4-M3x0.5
88.3+1.5 20.6+0.5 31+0.25 Tapping depth:
42:0.25 4 min.
Motor connector
Motor lead wire
Brake lead wire UL 3266 AWG22 o
UL 3266 AWG22 % UL vinyl tube s
0
7:0.25 _ 1.540.25 5 S °
R o5 I
s 2 =2
} — 8| ~ 3
= f
| g 2 s
[ I D | = og [T
© 2=
g a
] @ T ® a t
| & | R ve
L#15 20.6:0.5 ~ 902 4545735 o F
50£0.13 || i
60+0.5 o
(=]

Q
e 2
Motor connector SE
Housing: 2-1827864-3 > §
Terminal: 1827569-2 for 28 mm sq., 1827570-2 for 42/60 mm sq. E’ £
Manufacturer: Tyco Electronics Japan G.K. "5' %
Er
Connections of motor side connectors g' §
Standard model, Low-backlash gear model, Spur gear model, 8 ‘é’
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 h
B1 Orange Motor lead wire
A2 Red Motor lead wire
B2 Yellow Motor lead wire
28 mm sq.: Brown

Brake lead wire

A3 42 mm sqg.: Brown Polarity: +

60 mm sq.: White

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

MOtOl‘ DimeI‘ISiOI‘IS Unit: mm Battery-less optical absolute encoder type

[l Standard model
42 mm sq.

Motor model number

Encoder connector

Motor connector

Lead wire
AWG26 (7/0.16) $0.88

PBM423DXR50 Shielded cable (fixed)

Lead wire
UL 3266 AWG24

(25)
= 1) 1.7:0.25 22621

=
S

500+20
1

+1

150

UL vinyl tube

0
©6-0.013
500+20

(30.3)

]

|

I

=

I

I

T

[

I

|

I

0

$22-0.05

|
31+0.25
42+0.25

5.56+0.2

4-M3x0.5
25 Tapping depth:
.25 4 min.

60 mm sq.

Encoder connector Motor connector
Motor model number Motor length (L)

Lead wire
UL 3266 AWG22

m UL vinyl tube
(¢ 9

® & o
1 s
+H
o
® = o
i |
4-04.5 0 fT9:0.2]"

50+0.13
60+0.5

Lead wire Shielded cable (fixed)
PBM603DXR50 87.6 (22.5) AWG26 (7/0.16) 90.88

(o5) T 740.25 _ 206¢1
B (14) 1.5+0.25

PBM604DXR50 119.6

500420
500+20

(30.3)

60+0.5

M Low-backlash gear model
42 mm sq.

Motor model number

Encoder connector

Motor connector

Lead wire
PBM423DG[JR50 ‘AWG26 (7/0.16) 90.88_
(22.5)

14.5)

Shielded cable (fixed)

3+0.5 +1
120

Effective
length

! Lead wire
UL 3266 AWG24

1\ UL vinyl tube

(#5)

r.014)

500+20
i

N

o

v

o

(5]
50020

=

]
/
(30.3)

4-M4x0.7
Tapping depth:
8 min.

104.9+1.5

0
$6-0.012
0

©18-0.025

60 mm sq.
Motor model number

PBM603DG[]R50 Lead wire
(22.5) AWG26 (7/0.16) 30.88

Encoder connector Motor connector

Lead wire

Shielded cable (fixed) UL 3266 AWG22Z

(25) 32:05,

(14) T 305 12%0

500420

500420

C

I

4 S
)
=<

c

o

@

(30.3)
607>

49.5+0.2

4-M4x0.7
Tapping depth:
8 min.

133.1£1.5 o

Hexagon socket head bolt
4-M4

M Harmonic gear model
42 mm sq.

0
Motor model number 18018 o9 o
1 Encoder connector
PBM423DHLIR50 12 — o Motor connector
M,L $ g
Lead wire =S
) AWG26 (7/0.16) 30.88

Lead wire

Shielded cable (fixed) UL 3266 AWG24

Key specificati .

0

14.5) A
F— o
o
0

(85) (40) 25+1
(14)

740.2 2+0.2 UL vinyl tube
Q 22.5:0.2 4-4.5+0.2

£ 6-M3x0.5
Tapping depth:
2| 5 min.

500420

=

)
/
(30.3)

-0.004
3-0.029

) tH
e
@,
4| 4205

0
©937.6-0.025

=

(Bl
)

113.9+£15

82



Battery-less optical absolute encoder type

M Harmonic gear model

60 mm sq.
Motor model number

PBM603DH[]R50

M Electromagnetic brake model

42 mm sq.
Motor model number

PBM423DCR50

60 mm sq.

Motor model number

Hexagon socket head bolt

a-ma

Motor length (L)

PBM603DCR50 126.9

PBM604DCR50 158.9

Connector specifications

Encoder connector
Housing: 1-1827864-6
Terminal: 1827570-2

Manufacturer: Tyco Electronics Japan G.K.

(22.5)

Lead wire

Encoder connector

Shielded cable (fixed)

AWG26 (7/0.16) ¢0.88

D:f
©
=]

Key specifications o

Motor connector

Lead wire

Connections of encoder side connectors

Pin no. Lead wire color Signal name
A1 Brown ES+

B1 Blue ES-

A2 N.C. =

B2 N.C. —

A3 N.C. =

B3 N.C. =

A4 Red +5V

B4 Black ov

A5 N.C. =

B5 N.C. =

A6 White / Black Shielded
B6 N.C. =

Motor connector
Housing: 2-1827864-3
Terminal: 1827570-2

Manufacturer: Tyco Electronics Japan G.K.

Connections of motor side connectors

o 4] UL 3266 AWG22
3 (g5) 10£0.4  2.5+0.2 A
3 (14) ‘ (20) 3 UL vinyl tube
g ] Ke: .
Q = S =~
oo o
T T T g A ra
8 o5 ©
[fe}
{ =)
= -¢5.5+0.
154.642 2841 |_§ [ eos07 |\FEOSE0Z
< %7
8 @
S 9
Encoder connector
Motor connector
Lead wire Shielded cable (fixed)
AWG26 (7/0.16) ¢0.88 .
Lead wire
(22.5) o .
145 P (g5) Brake lead wire S UL 3266 AWG24
(14.5) d = UL 3266 AWG26 N
S (14) 20,641 S
wn U= o .
D‘ 1.7+0.25 2 ) UL vinyl tube
. +1|.2 ;]% -
= @) 15 0(°3
—~ ) ] g
8 ‘ = rs) [TeiYe]
=] NN
I I [ AN N 3 [°2 o| o
IN] H| H
0 s 5|9
-‘ |
1074215 5502 ‘ AMB05
31£0.25 Tapping depth:
42+0.25 4 min.
Encoder connector Motor connector
Lead wire Shielded cable (fixed) Lead wire
(22.5) AWG26 (7/0.16) 90.88 o - o UL 3266 AWG22
3 5 Brake lead wire 7£0.25 20.6+1 o ]
S 7 uwzsmwe% 1.5+0.25 5 S
) +11°2 o
150 ©
o i
g | | |8 o
- - — == 1< 4 $
©
] s B
N |
0.5 #
L+15 | 4-94.50°

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
A3 42 mm sq.: Bro_wn Brakg lead wire

60 mm sq.: White  Polarity: +
B3 42 mm sq.: White  Brake lead wire

60 mm sq.: Black

Polarity: -
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DC Input Drivers / Motors TypeP/Type E Multi-axis

Motor Specifications

M General specifications

Motor model number

PBM28[ID[IE

| PBM423DI K

PBM423D[ R

PBM60[ D[ 1K

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

At normal tem-
perature and hu-
midity, no failure
with 500 VAC at
50/60 Hz applied
for one minute be-
tween motor wind-
ing and frame.

At normal temperature and humidity, no failure with 1500 VAC at 50/60 Hz
applied for one minute between motor winding and frame.

Insulation resistance

At normal temperature and humidity, not less than 100 MQ when measured with a 500 VDC
megohmmeter 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 BLAS G
Perpendicularity of mounting 0.1 mm

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

Encoder

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
Output method Line driver (C-MOS) — (C-MOS) —
Y [ESIPEIE 375 kHz 300 kHz — 300 kHz —
frequency
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.

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



DC Input Drivers / Motors
Type R Multi-axis RS-485+Parallel 1/0 type

M Lineup
Motor

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

Driver
Model number: PB2D003R1UL] Input power supply: 24/36 VDC

Compatible Driver / Motor Combinations P p. 9 Driver Dimensions »p. 86
Driver Specifications P p. 87

System Configuration Diagram

24/36 VDC
Circuit breaker Electromagnetic contactor Noise filter Switching power supply PC interface software
s ~
) ISS
— . .
@ m @ Regenerative unit*

2

~ g
Protects the power line. Switches driver power  Filters out incoming Converts power = E
Cuts off circuit in the on/off. noise from power line.  supply from AC to DC — E ‘f
event of overcurrent. Use together with a power. o q>, g
surge protector. ez~ COMMunications = =
converter unit 0o
. ()
Host devices 5s
Q=

1=

Q

(a]

—15
oTE |

fay

Communication cable

e To another

driver

CN10

Power cable —
(1) =

| —

| —

CN11

CN12

jocoooood
HuuuuuuuuuH
fooocooog

"y

"y

Q
L8
ot
s 8
S E
25
PR
5 £
> w
‘=2
Qs
=]
A5
c=
-_—
[N
a g

CN13

=N =
=

%—9—%%

Motor extension cable

jooocooog

NI

jocoooood
HuuuuuuuuuH

Encoder extension cable

DC Input Drivers/Motors
Type R Multi-Axis

il ",
Motor (axis 1) Motor (axis 2) Motor (axis 3) Motor (axis 4)

* Connect the regenerative unit when a 60 mm sq. motor is used. Check the voltage while in operation.
To be provided by the customer. QO®
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DC Input Drivers / Motors Type R Multi-axis

Options and Peripherals

DRl FEES Standard model Connector set Extendable R . Page
number (length) model number max. length 9
© Power cable PBC6P0010A (1 m) PBC6PO000A 2m = p. 92
@ Motor extension cable PBC4MO0030A (3 m) PBC4MO000A 20 m This extension cable must be used. -
© Encoder extension cable PBC5E0030A (3 m) PBC5E0000A 20 m This extension cable must be used. -
© Encoder extension cable PBC5E0030C (3 m) PBCSE0000A 20 m Necessary when using external limit _
(with connector for limit switch) switch.
O 1/0 signal cable PBC4S0010A (1 m) PBC4S0000A 2 m - =
L Necessary when daisy-chainning multiple
©® Communication cable PBC4C0003A (30 cm) PBC4C0000A 100 m drivers in series for communication.
© Communications converter unit PBFM-U6 - - 2;:&? & st (U R we) o p. 89
. . Required when regenerative voltage is
© Regenerative unit PBFE-01 - - greater than 40 V.
. : _ _ Software for checking operation and
© PC interface software SPBD2W-01 e e p. 88
Driver Dimensions unit: mm
80
49
‘ # 35 o

13

Leo
£D:

L3l

120

il

%O
70

55




Driver Specifications

M General specifications

Model number

PB2D003R1U0, PB2D003R1U1, PB2D003R1U2, PB2D003R1U3

Control method

Square wave PWM drive

Main circuit

Input power power supply

24/36 VDC +10% 15A

Control circuit
power supply

supply

24VDC x10% 1.5 A (model number ending with “0” or “1")

Number of control axes 4 axes
Operating
ambient 0to +55°C
Basic temperature
specifications Storage -20 to +70°C
temperature
Environment Oper_ating .
ambient 90% RH max. (non-condensing)
humidity
:L%?gi(:y 90% RH max. (non-condensing)
Vibration 0.5 G (tested at frequency range from 10 to 500 Hz for 2 hours in each of the X,Y, and Z
resistance directions.
Structure Open frame
Mass Approx. 0.5 kg
Rotational speed 0 to 4500 min”’

Command resolution (P/R)

200, 800, 1600, 3200, 6400, 12800

Regenerative resistor

None (External regenerative resistor is optional)

Protection functions

Power supply voltage error, Regenerative voltage error, Overspeed, Encoder
disconnection, Reset error, CPU error, Overload stop, Push operation error, Driver
overheat

LED indicator

Power status, alarm (based on number of blinks)

Functions Normal drive (relative motion command, absolute motion command), homing
Dy R, operation, module operation, continuous speed operation
p g Pointing function: 256 points
Program function: 256x16-line program / 8x512-line program
Rotary switch Node address setting (0 to E)
SWi1, 2: Selection of communication speed
DIP switch SWa3 to 6: Activation/Deactivation setting of axes (ON=Activated)
SW?7 to 10: Terminating resistor setting (ON=With terminating resistor)
Fixed functions for CN1
EXE, Point (4 points), SELECT, STOP, ALMCLR
Functions assignable to CN1 (4 functions can be selected)
Input signal General-purpose inputs, Point, Pause, Interlock
Functions assignable to CN4 to CN7 (2 functions for each of 4 axes)
Hard.Limit (SDN) signal
Input signal: 5 to 24 VDC
Limit switch (Pins no. 11 and 13 of CN4 to CN7 connectors): Internal 5V pull-up
/O si Fixed functions for CN1
signal

Output signal

In-Position, Ack, Busy, ALM
Functions assignable to CN1 (8 functions can be selected)

General-purpose outputs, Motor stop, H.Limit monitor, ZONE, Homing complete, END,
STOP monitor, SDN monitor
Output signal: Open collector 30 VDC, 30 mA max.

Communication specifications

RS-485 Start / stop synchronization, half-duplex communication (model number ending
with “0” or “1")
RS-485 Start / stop synchronization, full-duplex communication (model number ending
with “2” or “3")

Type R Multi-Axis
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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.
http://www.sanyodenki.com

M Setup software title:

SANMOTION MOTOR SETUP SOFTWARE

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

W Main 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® Vista / Windows® 7 / Windows® 8 / Windows® 10

* See our website for details on supported OS versions.

Main Screen

SANMOTION

Main Screen Alarm Log Screen

e

LI e e 2 e b e
o=y

B

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.

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)



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

EModel no.: SPBALL-01 HEModel no.: SPBATW-01
Compatible driver: AC Input Type P, Type R Compatible driver: DC Input Type M

AC Input Set Models
Type R

HEMain 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.

AC Input Set Models
Type P

B Supported OS

Windows® Vista / Windows® 7 (runs in Windows XP compatibility mode)

* See our website for details on supported OS versions.

DC Input Set Models
Type M

ruas -0 |—
L Foaitian
# st on drviad o

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

DC Input Drivers / Motors
Type P Multi-axis

Communications converter unit

Hl 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 included installation manual (CD-ROM) or the manufacturer’s website for instructions on installing the Uport 1130 driver or details on its use.

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

DC Input Drivers / Motors
Type R Multi-axis
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Options

M For AC input (Type R, Type P)

Power cable Model no.: PBCS8P0010A

Driver side Connector connection Connector set: PBC8PO000A
5(A3)  6(B3) | 100050 ‘ Pin no. Lead wire color Signal name ManL!facturer model no. Quantity
| Al = = Housing: 1-1318119-3 1
] B1 Black R Contact: 1318107-1 6
: A2 - - Manufacturer: Tyco Electronics Japan G.K.
/ Power supply B2 Black S
1(A1)  2(B1) UL 1430 AWG18 L8 = =
B3 Black T
Motor extension cable Model no.: PBC7M0030A
Motor side connector Driver side connector Connections of motor side connectors Connections of driver side connectors
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 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
Lead wire AWG22 Motor cable B2 YeIIwa Motor lead w.lre 4 (B2) Yell.ow Motor lead V\{lre
UL 2517 A3 White Brake lead wire 5 (A3) White Brake lead wire
E ﬂ B3 Black Brake lead wire 6 (B3) Black Brake lead wire
: | & |
Connector set: PBC7MO0000A
Manufacturer model no. Quantity
Housing: 1-1903130-3 1
Terminal: 1903112-2 6
Housing: 1-1827864-3 1
Terminal: 1827570-2 6
Manufacturer: Tyco Electronics Japan G.K.
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 A1l Blue CHANNEL A
Manufacturer: Tyco Electronics Japan Manufacturer: Tyco Electronics Japan B1 Brown CHANNEL A B1 Brown CHANNEL A
- 300050 A2 Green CHANNEL B A2 Green CHANNEL B
I ) B2 Purple CHANNEL B B2 Purple CHANNEL B
Lead wire AWG28 Encod bl B -
w o 0me A3 White CHANNEL Z A3 White CHANNEL Z
— B3 Yellow CHANNEL Z B3 Yellow CHANNEL Z
E 28 A4 Red +5V A4 Red +5V
B4 Black oV B4 Black oV
A5 N.C. - A5 N.C. -
B5 Orange OVER HEAT B5 Orange OVER HEAT
A6 Black Shield A6 Black Shield
B6 N.C. - B6 N.C. -
Connector set: PBC7E0000A
Manufacturer model no. Quantity
Housing: 1-1903130-6 1
Terminal: 1903112-2 10
Housing: 1-1827864-6 1
Terminal: 1827570-2 10
Manufacturer: Tyco Electronics Japan G.K.
170 signal cable (unshielded) Model no.: PBC5S0010A
| 1000 Cable connection Connector set: PBC5S0000A
Cable 1 Cable 2 Manufacturer model no. Quantity
'Hl B1 // A1-No. 1 B1-No. 14 Connector: 8822E-026-171D-F 1
AlD [ [ 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
A13 A7-No. 7 B7-No. 20
H‘Bw // 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
) ) \ Cable 2

1 mm max.
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M For AC input (Type R, Type P)

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

| 100050 CN wiring
CN1 pin no. Mark indication Mark Wire color CN1 pin no. Markindication Mark Wire color
A1l Red B1 Black Gray
A1D> A2 Black _ O1an9e B2 Red .0
A3 Red B3 Black te
’ %) A4 Black B4 | Red Yellow
A5 Red —— B5 I Black
A13 A6 Black B6 Red Pink
A7 Red Yellow B7 Black
A8 Black B8 Red EED
A9 Red Pink B9 | Black
A10 Black B10 | Red Gray
AN | Red CHES BN | 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
10 9 Wiring between connectors Connector set: PBC6C0000A
1 Signal| CNA CNB |Signal Manufacturer model no. Quantity
%j E% "a:‘e f’i"1”°- velow {7} Yellow Pi"1"°' ""’Ame Housing: PADP-10V-1-S 1
9 5 o White ! V\ White|— 5 Contact: SPH-002T-P0.5L 10
Brown Brown Manufacturer: J.S.T. Mfg. Co.,Ltd.
(Y) 3 T 3 (Y
2 1 ‘ 300+30 ‘ Blue 1\ Blue
f ' (2) 4 = 4 (2)
GND 5 Black " Black 5 GND
Vce 6 \l 6 Vee
PCA 7 Purple " Purple 7 PCA
pop| g (oo NI Green e
24V 9 9 24V
GND| 10 Drain / Drain 10 |GND
Limit Input Cable Model no.: PBC7S0010A
232223:3;111-21205CSA_2C Connections of driver side connectors Connector set: PBC7S0000A
Manufacturer: HIROSE ELECTRIC :’ln no. :;e:dd wire color flgnal name Lﬂ::;;a;tgr;::gggl-;g. :)uanmy
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. -
100030 JLON N.C -

91



92

Options

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

_ L+50 /300 V. 105°C N Pin no. Lead wire color Signal name Manufacturer model no. Quantity
’_ _‘ 1 Red DC+24/48V Connector: VHR-4N 1

- ¥ ) 2 Blue GND Contact: SVH-41T-P1.1 4

: g : 3 Yellow (24VDC) * Manufacturer: J.S.T. Mfg. Co.,Ltd.

< ] 4 Green FG

Motor extension cable Model no.: PBC6VIO030A

Motor side connector 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 A1 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
A3 White Brake lead wire 5 (A3) White Brake lead wire
B3 Black Brake lead wire 6(B3)  Black Brake lead wire

u \ ",

Lead wire UL 1430 AWG22

UL Vinyl tube

Encoder extension cable Model no.: PBC6E0030A

Motor side connector 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

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 A1 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
3000+50 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
:|:| ~ | A4 Red +5V 7(A4)  Red +5V
r— B4 Black oV 8 (B4) Black oV
Ab 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
'M‘ B1 // A1-No. 1 B1-No. 14 Connector: 8822E-026-171D-F 1
AD { 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
A13 A7-No. 7 B7-No. 20
L[B]JB‘I?} // 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. 1 B11-No. 24
A12-No. 12 B12-No. 25
( < A13-No. 13 B13-No. 26

) ) \Cable 2

1 mm max.




M For DC input (Type M)

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

‘ 1000+50 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 g B2 Red oo
A3 Red Gra B3 Black
’ % A4 Black W B4 \ Red .
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
ATl ‘ Red B ‘ Black v
A12 i Black 9 B12 Red o
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
10 9 Wiring between connectors Connector set: PBC6C0000A
1 Signal| CNA A CNB |Signal Manufacturer model no. Quantity
‘ ‘ e "'"1""' Yellow {7} Yellow "'"1""' e Housing: PADP-10V-1-S 1
9 5 Wi 1 V\ White |——— Contact: SPH-002T-P0.5L 10
Brown L Brown Manufacturer: J.S.T. Mfg. Co.,Ltd.
Y) 3 3 (Y '
‘ 300£30 ‘ L
2 ! ‘ | @] a P ‘J e a @
GND| 5 a; N d“ 5 |GND
Vce 6 b T — Pe ' 6 Vce
— 7 Gurp e ‘h ‘ Gurp e 7 —
— s reen N reenr—g —
— 9 o Drai 9 —
FG | 10 4 =10 [ Fe
M For DC input (Type P Multi-axis, Type E Multi-axis)
Power cable Model no.: PBC10P0010A
Driver side connector Connections of driver side connectors Connector set: PBC10P0000A
Housing: 5557-08R CN1,CN2 Lead wire Manufacturer model no. Quantity
Contact: 5556 TL UL 1430 AWG18 (34/0.18) pin no. ame e Connector: 5557-08R_NATURAL -
Manufacturer: molex 300V, 105°C 1 FG Green Contact: 5556TL 8
| 1020+20 | 2 Control circuit power Gray. Manufacturer: Molex Japan Co., Ltd.
‘ supply ground
7 3 Main circuit power Blue
: Eﬂ i supply ground
)} 4 Main circuit power Red
supply 24/48VDC
5 FG Green
Control circuit power
@ supply 24VDC Valtew
7 Main circuit power Blue
supply ground
Main circuit power
g supply 24/48VDC fed
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
! pin no. color Connector: 5557-08R_NATURAL 1
Manufacturer: molex
22020 1 FG Green Contact: 5556TL 8
2 oriiel G R | Gy Manufacturer: Molex Japan Co., Ltd.
- supply ground
T 3 Main circuit power Blue
¥ ) supply ground
. Main circuit power
supply 24/48VDC fed
5 FG Green
Control circuit power
g supply 24VDC e
7 Main circuit power Blue
supply ground
8 Main circuit power Red

supply 24/48VDC
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Options

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

Motor extension cable Model no.: PBC8VI0030A

Motor side connector Driver side connector
Housing: 2-1903130-3 Housing: 2-1827864-3
Terminal: 1903112-2 Terminal: 1827570-2
Manufacturer: Tyco Electronics Japan Manufacturer: Tyco Electronics Japan

3000+50
Lead wire AWG22

N

Encoder cable
UL 2517

L)
=
32 [0

Encoder extension cable Model no.: PBC7E0030A

Motor side connector Driver side connector
Housing: 1-1903130-6 Housing: 1-1827864-6
Terminal: 1903111-2 Terminal: 1827569-2

Manufacturer: Tyco Electronics Japan Manufacturer:Tyco Electronics Japan

3000450
Lead wire AWG28 Encoder cable
UL 20276

&

Connections of encoder side connectors ~ Connections of driver side connectors

Pin no. Lead wire color Signal name Pin no. Lead wire color Signal name

Al Blue Motor lead wire A1l Blue Motor lead wire
B1 Orange Motor lead wire B1 Orange Motor lead wire
A2 Red Motor lead wire A2 Red Motor lead wire
B2 Yellow Motor lead wire B2 Yellow Motor lead wire
A3 White Brake lead wire A3 White Brake lead wire
B3 Black Brake lead wire B3 Black Brake lead wire

Connector set: PBCBM0000A

Manufacturer model no. Quantity
Housing: 2-1827864-3 1
Terminal: 1827570-2 6
Housing: 2-1903130-3 1
Terminal: 1903112-2 6

Manufacturer: Tyco Electronics Japan G.K.

Connections of encoder side connectors

Optical incremental Battery-less optical absolute

Pin no. Lead wire color Signal name Signal name
Al Blue CHANNEL A ES+
B1 Brown CHANNEL A ES-
A2 Green CHANNEL B -

B2 Purple CHANNEL B =

A3 White CHANNEL Z =

B3 Yellow CHANNEL Z =

A4 Red +5V +5V
B4 Black oV oV
A5 N.C. - -

B5 Orange OVER HEAT -

A6 Black Shield Shield
B6 N.C. - -

Connections of driver side connectors

Optical incremental Battery-less optical absolute

Pin no. Lead wire color Signal name Signal name
A1l Blue CHANNEL A ES+
B1 Brown CHANNEL A ES-
A2 Green CHANNEL B =

B2 Purple CHANNEL B =

A3 White CHANNEL Z -

B3 Yellow CHANNEL Z -

Ad Red +5V +5V
B4 Black oV oV
A5 N.C. - -

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.



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

170 signal cable Model no.: PBC8S0010C
T o U

1020420

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 1
1 CWi1+ Orange 1 Red 28 CCW3+ Yellow 3 Black Plug: 10150-3000PE 1
2 CW1- Orange 1 Black 29 CCW3- Pink 3 Red Manufacturer: 3M Japan Limited
3 CCW1+ Gray 1 Red 30 CW4a+ Pink 3 Black

4 CCW1- Gray 1 Black 31 CW4- Orange 4 Red

5 CW2+ White 1 Red 32 CCW4+ Orange 4 Black

6 CW2- White 1 Black 33 CCw4- Gray 4 Red

7 CCW2+ Yellow 1 Red 34 01 Gray 4 Black

8 CCW2- Yellow 1 Black 35 02 White 4 Red

9 coml Pink 1 Red 36 03 White 4 Black

10 I Pink 1 Black 37 04 Yellow 4 Red

11 12 Orange 2 Red 38 05 Yellow 4 Black

12 13 Orange 2 Black 39 06 Pink 4 Red

13 14 Gray 2 Red 40 07 Pink 4 Black

14 15 Gray 2 Black Al 08 Orange 5 Red

15 16 White 2 Red 42 09 Orange 5 Black

16 17 White 2 Black 43 010 Gray 5 Red

17 18 Yellow 2 Red a4 on Gray 5 Black

18 19 Yellow 2 Black 45 012 White 5 Red

19 110 Pink 2 Red 46 013 White 5 Black

20 11 Pink 2 Black 47 Yellow 5 Red

21 112 Orange 3 Red 48 Yellow 5 Black

22 113 Orange 3 Black 49 COMO Pink 5 Red

23 Gray 3 Red 50 COMO Pink 5 Black

24 Gray 3 Black Drain wire Shielding*

25 Wh!te 3 o0 * Follow instructions on the diagram for shielding drain

26 CW3+ White 3 Black wires.

27 CW3- Yellow S, Red

Print mark type

Mark type Shape

No. 1 — —

No. 2 -— e -— s

No. 3 ——— e e —— e e—

No. 4 - es o> e - es o> e

No. 5 — e — —— — —— s e s c—

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

201 36 2-g4

71

*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

L

PC side (Series A) Driver side (Series mini B)

1/0 signal cable Model no.: PBC9S0010C

= 1020£20

[ 34 \

Shielded wire
Shell: HDR-E50LPH
Plug: HDR-E50MAG1+

Cable length: L (m) Model no.
1.0 AL-00896515-01
2.0 AL-00896515-02

Connector set: PBC9S0000C

Manufacturer model no. Quantity
Shell kit: HDR-E50LPH 1
Plug: HDR-E5OMAG1+ 1

Manufacturer: 3M Japan Limited



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.

%mmﬁ This label is attached to the GND terminals of a driver, recommending that the terminals should be well grounded.
56 proper

grounding

techniques.

DER

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

W drawing attention to the risk of electric shock.
eleg’lr‘\c shock

© ®
I

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

Indicates that the motor should be grounded.

9

Safety Alert Symbols

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

A DANGER 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).

o 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.
Do not use a damaged driver or motor. Doing so may cause
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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.
When performing a trial operation, fasten the motor and discon-
nect it from the mechanical system. Check the operation, then
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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 interruption,
do not approach the devices because the system may restart op-
eration 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.

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
When scrapping the driver or stepping motor, handle it as general
industrial waste.

SrroHBITED

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.

@ vanoatory

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.

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 I—* External force

| Table |
Pinion
m—m_lllllllllllllll !IIIIIIIIIIIIIIIIII
R

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 o kg/m3 Friction coefficient Vi
Friction coefficient u Gear ratio* G
Gear ratio* G Mechanical efficiency n
Mechanical efficiency n

Belt drive Roll feed

L
of (£ C
Timing belt m_@/
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 o0 kg/m? Roll moment of inertia J kg-m?
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 i
Table moment of inertia  J kg-m?
Support area friction coefficient G
Gear ratio* G Number of ball screw gears (G2)
Mechanical efficiency n Number of motor gears (G1)

103



https://www.sanyodenki.com

SANYO DENKI CO.,LTD.
3-33-1 Minami-Otsuka, Toshima-ku, Tokyo 170-8451, Japan

SANYO DENKI EUROPE SA.
P.A. Paris Nord I, 48 Allée des Erables-VILLEPINTE, BP.57286, F-95958 ROISSY CDG Cedex, France

SANYO DENKI AMERICA,INC.
468 Amapola Avenue Torrance, CA 90501, U.S.A.

SANYO DENKI SHANGHA!I CO, LTD.
Room 2106-2110, Bldg A, Far East International Plaza, No.319, Xianxia Road, Shanghai, 200051, China

Beijing Branch

Room1222, Tower B, Beijing COFCO Plaza, No.8 Jianguomennei Dajie, Dong Cheng District, Beijing 100005 China
SANYO DENKI (HK.)cO., LIMITED

Room 2305, 23/F, South Tower, Concordia Plaza, 1 Science Museum Road, TST East, Kowloon, Hong Kong

SANYO DENKI TAIWAN CO,, LTD.
N-711, 7F, Chia Hsin 2nd Bldg., No.96, Sec.2, Zhongshan N. Rd., Taipei 10449, Taiwan

SANYO DENKI S/INGAPORE PTE. LTD.
988 Toa Payoh North, #04-08, Singapore 319002
Indonesia Representative Office
Summitmas Il 4th Floor, JI. Jend. Sudirman Kav.61-62, Jakarta 12190, Indonesia

SANYO DENKI GERMANY GmbH
Frankfurter Strasse 80-82, 65760 Eschborn, Germany

SANYO DENKI KOREA CO,, LTD.
15F, KDB Building, 372, Hangang-daero, Yongsan-gu, Seoul, 04323, Korea

Busan Branch
8F, CJ Korea Express Bldg., 119, Daegyo-ro, Jung-gu, Busan, 48943, Korea

SANYO DENKI (Shenzhen)CO, LTD.
2F 02-11, Shenzhen International Chamber of Commerce Tower, No.168 Fuhua 3 Road, Futian District, Shenzhen, 518048 China
Tianjin Branch
Room AB 16th Floor TEDA Building, No. 256 Jie Fang Nan Road, Hexi District, Tianjin 300042 China
Chengdu Branch
Room2105B, Block A, Times Plaza, 2 Zongfu Road, Jinjiang District, Chengdu, 610016 China

SANYO DENKI (THAILAND)CO, LTD.
388 Exchange Tower, 25th Floor, Unit 2501-1, Sukhumvit Road, Klongtoey, Klongtoey, Bangkok 10110 Thailand

SANYO DENKI /NDIA PRIVATE LIMITED
#14 (Old No.6/3), Avenue Road, Nungambakkam, Chennai - 600034, Tamil Nadu, India

TEL

TEL:

TEL:

TEL:

TEL:

TEL:

TEL:

TEL:

TEL:

TEL:

TEL:

TEL:

TEL:

TEL:

TEL:

TEL:

TEL:

1481 35927 1020

+33 148 63 26 61

+1 310 783 5400

+86 21 6235 1107

+86 10 6522 2160

+852 2312 6250

+886 2 2511 3938

+65 6223 1071

+ 62 21 252 3202

+49 6196 76113 0

+82 2773 5623

+82 51796 5151

+86 755 3337 3868

+86 22 2320 1186

+86 28 8661 6901

+66 2261 8670

+91 44 420 384 72

The names of companies and/or their products specified in this catalog are the trade names, and/or trademarks and/or registered trademarks of such respective companies.

Specifications are subject to change without notice.

CATALOG No. S0838B017 '18.4.IT



