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SANMOTION [~ 5

The SANMOTION F5 is a 5-phase stepping system that provides precise positioning with easy control.
The typical basic step angle is 0.72° , and accurate control is provided by pulse signals.

Driver Motor
Host devices :

elele|e/le/le/leld e d

Motor option

Various types
of gears

o|le|e|e|le/lele e e e

Encoder

Pulse signal Brake

SANMOTION F5

+ What is a stepping motor?
A stepping motor is a motor that rotates at a fixed angle for each pulse. The rotation speed is proportional to the speed of the
command pulse (frequency). Also, the rotation angle can be controlled according to the number of command pulses.
Stepping motors are able to make stable stops without vibrating, as they have holding power when the motor is stopped.

Application Examples

The SANMOTION F5 can be used in a wide variety of applications, including fixed-speed drive synchronized

to a command pulse, accurate positioning, and stable stopping.

- Semiconductor devices, analytical and testing devices used in medical and environmental fields, ATMs,
monitoring cameras and spotlights, packaging machines, embroidering machines, automatic ticket gates

and more
| I
j:_—._#

ATMs Blood analyzers Wafer cleaners Food packaging machines Embroidering machines

All model numbers in this catalog are compliant with the tolerances for specified toxic substances (cadmium, lead,
mercury, hexavalent chromium, PBB, and PBDE) found in supplement Il of the EU RoHS directive (2011/65/EU), as
of the October 2012 production lot. Also, SANMOTION F5 drivers and motors whose model numbers start with
“SM” feature standard specifications that are compliant with CE (European Norm) and UL standards.

. . . ®
AC input drivers also comply with the KC Mark standards. c E CNUS @ IEAC"W

driver only



Lineup

Motor/driver sets are conveniently available in either AC or DC models.

DC models include microstep and full/half step drivers.

Beside the set models, stepping motors can be purchased independently.
The product line includes linear actuator stepping motors with straight line drives, and Stepping motor for

vacuum environments.

I Set Models »p.9-

AC input
(Microstep)

Standard models

This is the basic model AC driver/motor set.

Standard specifications of both the driver and the motor are
compliant with CE (European Norm) and UL standards.

Motor size: 42 mm sq./60 mm sq./86 mm sq.

Low-backlash gear models

This set employs low backlash conically hobbed gears to en-
gage the output stage of the speed reduction mechanism.

Motor size: 42 mm sq./60 mm sq./86 mm sq.
Reduction gear ratios: 1:3.6/1:7.2/1:10/1:20/1:30/1:36

DC input
(2 types: microstep
and full/half step)

Standard models

This is the basic model DC driver/motor set.
Motor size: 28 mm sq./42 mm sq./60 mm sq./86 mm sq.

Low-backlash gear models

This set employs low backlash conically hobbed gears to en-
gage the output stage of the speed reduction mechanism.

Motor size: 42 mm sq./60 mm sq./86 mm sq.
Reduction gear ratios: 1:3.6/1:7.2/1:10/1:20/1:30/1:36

IStepping Motors Pp. 105-

Stepping Motors »p. 108- Linear Actuator Stepping Motors »p. 115-

When ordering a motor only,

select from a variety of e B

motor sizes. @
-]

A separate driver is required. °

Motor size:

Motor size: 28 mm sq./42 mm sq./ 42 mm sq./60 mm sq.
50 mm sq./60 mm sq./86 mm sq.

This motor employs an integrated
ball screw for linear motion.

A separate driver is required.

’ A separate driver is required.

Harmonic gear models

This model employs harmonic gears for up to 1:100 resolution.

Motor size: 42 mm sq./60 mm sq./86 mm sq.
Reduction gear ratios: 1:30/1:50/1:100

Electromagnetic brake models

This set utilizes a non-excitation electromagnetic brake to main-
tain position in vertical load applications and hold load even
during power off.

Motor size: 42 mm sq./60 mm sq./86 mm sq.

Encoder models

Encoder models are equipped with an encoder (4000 P/R, 3-channel)
and can monitor operating status such as position and speed. This
simplifies determining causes of vibration and step-out.

Motor size: 42 mm sq./60 mm sq./86 mm sq.

Spur gear models

This set employs a spur gear in the speed reduction mechanism.

Motor size: 28 mm sq.
Reduction gear ratios: 1:3.6/1:7.2/1:10/1:20/1:30/1:50

Harmonic gear models

This model employs harmonic gears for up to 1:100 resolution.

Motor size: 28 mm sq./42 mm sq./60 mm sq./86 mm sq.
Reduction gear ratios: 1:30/1:50/1:100

Electromagnetic brake models

This set utilizes a non-excitation electromagnetic brake to main-
tain position in vertical load applications and hold load even
during power off.

Motor size: 42 mm sq./60 mm sq./86 mm sq.

Stepping Motor for Vacuum Environments »p. 117

We can customize motors for

use in low to ultra-high
vacuum environments \' N
to suit your system a
requirements. L




Lineup Details

I Set Models »p.9-

AC input set models DC input set models DC input set models
Microstep Microstep Full/half step

Series

Single phase 100 to 120 VAC

Input source Single phase 200 to 240 VAC 24\VDC/48VDC 24\V/DC/36 VDC
Number of divisions 5-phase mode: 1 to 250 5-phase mode: 1 to 250 1 (Full step),
2-phase mode: 0.4 to 102.4 2-phase mode: 0.4 to 102.4 2 (Half step)
5-phase mode: 5-phase mode:
Basic step angle 0.72° to 0.00288°/pulse 0.72° to 0.00288/pulse Full step 0.72°/pulse
pang 2-phase mode: 2-phase mode: Half step 0.36°/pulse
1.8° to 0.00703125°/pulse 1.8° to 0.00703125°/pulse
Stepping motor connection method New pentagon connection New pentagon connection New pentagon connection
28 mm sq./42 mm sq./ 28 mm sq./42 mm sq./

Standard 42 mm sg./60 mm sq./86 mm sq. 0 (0 6 e ) 50 e 98 T 56

Low-backlash gear 42 mm sq./60 mm sg./86 mm sq. 42 mm sqg./60 mm sq./86 mm sg. 42 mm sq./60 mm sg./86 mm sq.
Model types model (1:3.6/1:7.2/1:10/1:20/1:30/1:36) (1:3.6/1:7.2/1:10/1:20/1:30/1:36) (1:3.6/1:7.2/1:10/1:20/1:30/1:36)
and . Spur gear model . 28 mm sq. 28 mm sq.
correspf)ndmg purg (1:3.6/1:7.2/1:10/1:20 /1:30/1:50) (1:3.6/1:7.2/1:10/1:20 /1:30/1:50)
;no‘;orts'lzes Harmonic qear 42 mm sq./60 mm sg./86 mm sq. 28 mm sqg./42 mm sg./60 mm sg./ 28 mm sq./42 mm sq./60 mm sq./
"’;. uetion el 9 (1:30/1:50/1:100) 86 mm sq. (1:30/1:50/1:100) 86 mm sq. (1:30/1:50/1:100)
ratios In 1:30 is only available for 42 mm sqg. 1:30 is only available for 42 mm sq. 1:30 is only available for 42 mm sq.
parentheses) =

ectromagnetic

brake model 42 mm sqg./60 mm sq./86 mm sq. 42 mm sq./60 mm sqg./86 mm sq. 42 mm sq./60 mm sq./86 mm sq.

Encoder model 42 mm sq./60 mm sq./86 mm sq. — =
Control method Pulse input, Open loop Pulse input, Open loop Pulse input, Open loop

Driver, Motor,
DC power supply cable (1 m),
Motor cable (1 m),
1/0 signal cable (1 m)

Driver, Motor,
Set configuration items Power supply connector,
I/0 signal cable (1 m)

Driver, Motor

System Configuration

Diagram p. 12 p. 52 p. 82
Set Model
T pp. 14 to 15 p. 54 p. 84
Specifications/

Page Characteristics pp. 17 to 38 pp. 56 to 70 pp. 85 to 99
Diagram
Dimensions pp. 39 to 43 pp. 71 to 74 pp. 71 to 74

Motor Specifications/
Driver Specifications/ pp- 44 to 45 pp. 75 to 77 pp- 75, 100
Safety Standards




IStepping Motors Pp. 105-

Stepping Motors »p. 108-

Connection method: New pentagon connection

Page
Basic step angle Motor size Holding tc?rque Model number Specificat.ior_ls/ . .
(N-m min.) Characteristics  Dimensions
diagram
0.72° 28 mm sq. 0.041 to 0.078 SH528[1-72[]1 p- 108 p- 108
0.72° 42 mm sq. (CE/UL Model) 0.13 to 0.245 SM542[]-[J2[1 p. 109 p. 109
0.72° 50 mm sq 0.225 to 0.37 103H650[]-73[]1 p- 110 p- 110
0.72° 60 mm sq. (CE/UL Model) 0.57to 1.7 SM560]-[12[01 p. 111 p. 111
0.72° 86 mm sq. (CE/UL Model) 2.3t06.8 SM586[]-[12[1 p. 112 p. 112
Linear Actuator Stepping Motors »p. 115-
Connection method: New pentagon connection
Page
Motor size Brake RIS G LIS e Model number Specificat_ior_m/ . .
(A/phase) (N) (mm/s) Characteristics  Dimensions
diagram
Without 0.75 370 48 SL5421-7241 p- 115 p- 116
42 mm sq.
With 0.75 370 48 SL5421-72XB41 p. 115 p. 116
Without 1.4 450 64 SL5601-8241 p. 115 p- 116
60 mm sq.
With 1.4 450 64 SL5601-82XB41 p. 115 p. 116

Stepping Motors for Vacuum Environments »p. 117

We can customize motors for use in low to ultra-high vacuum environments to suit your system requirements.
The motors can handle a wide range of vacuum conditions, including low vacuum, high vacuum, and ultra-high vacuum.






Set Models

IAC Input Set Models > p. 12

I DC Input Set Models »p. 52
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Set Models

Features

This driver features approximately 30% less

Low vibration

vibration compared with our conventional product*
(when used with an AC input driver).

Also, a low-vibration mode function provides
smooth driving, even with one-division (full step)
and two-division (half step) coarse resolution
settings. This allows vibrations to be suppressed
without control system restrictions.

For DC input, set models (microstep) only.

Microstep drive

The basic step angle of 0.72° can be set to a resolution
of up to 250 divisions in 16 levels. This allows for
smooth operation with minimal vibrations.

For DC input, set models (microstep) only.

The AC input driver is equipped with an electronic gear
function. Motor resolution can be set according to the
ball screw pitch or gear reduction ratio.

Compact size | AC |

This driver features a 29% reduction in volume
compared with our conventional product*. This
makes it easier to use in places where the setup
space is limited.

Analysis function and device startup support

Setup software can be used with a personal

Settings possible with setup software

computer to adjust control parameters, or to analyze
alarms and operation status.

[ Betting of wech sivp Paametor tai}
Pl fnpltml WG Paumwosd GctireD)  Amplier bomciond)

o
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Parameter setting screen

Alarm log screen

High torque
Torque is increased by approximately 5%* when

combined with our newly developed motors.

As output torque is the same for both 100 and 200
VAC input voltages, there is no need to change motors
if power specifications change.

Motors with 4000 P/R high-resolution encoders,
electromagnetic brakes, or gears are available as
options.

The switch timing for motors with an electromag-

Rich product lineup

netic brake is controlled automatically. An external
power supply for the brake is unnecessary.

Using an encoder with the motor makes it possible to monitor information such as the current position and
speed. This simplifies determining causes of vibration and step-out.

M Analysis mode

This mode is suited for device startup and alarm analysis.

Pulse train control

JUUHUL
—><_

Position and speed

Dr|ve current

S

i = Analysis using setup software

*Compared with our conventional product, model number: FS1W075P00.

Encoder
(optional)



How To Read the Specifications

(1]

I Standard model oc input Driver (Model number: F5SPAE140P100) + Standard motor

Basic step angle: 0.72° "~ Rated current: 28 mm sq. Motor 0.75 A/phase, 42 mm sq. to 86 mm sqg. Motor 1.4 A/phase

O Motor size 28 mm sq. 42 mm sq.
Motor length 32mm 51.5 mm 35 mm 41 mm
@ Single Set model number FAF521S FAF525S FAF541S FAF542S
shaft  Configuration item: motor model number SH5281-7241 SH5285-7241 SF5421-8241 SF5422-8241
Dual Set model number FAF521D FAF525D FAF541D FAF542D
shaft Configuration item: motor model number SH5281-7211 SH5285-7211 SF5421-8211 SF5422-8211
@ Holding torque N-m min. 0.041 0.078 0.125 0.185
@ Rotor inertia X104kg-m? 0.01 0.022 0.028 0.045
@ Motor mass *! kg 0.1 0.2 0.24 0.31
© Allowable thrust load N 3 3 10 10
@ Allowable radial load *? N 42 49 56 54
*1 Driver massPp. 77
*2 The load point is at the tip of the output shaft.
@ M Characteristics diagram
With rubber coupling Pull-out torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded ®
FAF521S 24\VDC 0.05 ‘ 10 48VDC 0.05 ‘ ‘ 10
Full step {9 Full step {9
FAF521D 0.04 %Il-nuttorque 8 = 0.04 ! P‘ull-uuttorque‘ 8z
Winding current: = 1= 5 1=
0.75 Alphase =003 6 =003 6
S 5 5 = 5 5
3002 4 g 3002 4w
S 35 S 35
001 2.3 001 23
7® Source current 1 {—— Source current 1
0 ‘ 0 0 ‘ 0
0 @ fs 1200 1800 2400 0 600 fs 1200 1800 2400
Number of rotations (min~") Number of rotations (min~")
0 510 15 2 o 5 10 15 2

Pulse rate (kpulse/s)

@ Model number of the driver included in the set.

@ When driving in full step mode, the basic step angle is
the rotation angle with each pulse. When driving in half
step mode, the motor rotates at half of the basic step
angle.

® This is the rated current that flows to the motor
winding.

@ Size and length of the stepping motor included in the
set.

@ The set model number and the model number of
the stepping motor included in the set. The model
number for the stepping motor shaft varies for single
shaft and dual shaft.

@ This is the maximum torque that occurs when using
4-phase excitation at rated current, causing the shaft
to rotate from the outside.

@ This is the moment of inertia of the rotor.

@ This is the mass of the stepping motor.

© This is the allowable load when applying a load to the
shaft in the axial direction. Do not exceed this value
when using this product.

@ This is the allowable load when applying a load to
the shaft perpendicular to the axial direction. Do not
exceed this value when using this product.

@ This graph shows the relationship between the pulse
rate (frequency), speed, and torque. The driver source
current is shown in addition to the torque.

Pulse rate (kpulse/s)

@ The pull-out torque is the maximum torque in which
synchronized operation is possible for a certain
command pulse. If a torque that exceeds this value
is applied to the stepping motor, it will be unable to
synchronize with the command pulse (Step-out). Thus,
when selecting a motor, you should allow for a torque
margin of 1.4 to 2 times, in order to avoid step-out.

@® This graph shows the current value for the power
supply that supplies the driver.

The blue dashed line shows the source

current value when there is no load (motor

by itself).

The blue dotted line shows the source

current value when the maximum torque

is applied to the stepping motor (during
load).

The required power supply capacity (W) is calculated
from this graph.

@ The blue-colored dots in the lower part of the graph
show the upper limit for the self-start frequency
(maximum self-start frequency: fs) of the stepping
motor by itself (no load). The stepping motor will not
operate normally if it is started using frequencies that
exceed these values. For this reason, it is necessary
to start the stepping motor using frequencies that
are lower than these values. The maximum self-
start frequency (f.) which includes the load can be
determined using the relational expression below.

fL= fs Ju: Rotor inertia
1+ Ju Ju : Load inertia
Jm fs : Maximum self-start frequency

when not loaded

"

AC Input Set Models/Drivers
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DC input Set model & Driver

Microstep

Microstep

Full/half step




AC Input Set Models/Drivers Microstep

AC Input Set Models/Drivers

Microstep

Set Model ConfigurationPpp. 14 to 15  Specifications/Characteristics DiagramPpp. 17 to 38  Motor Dimensions P pp. 39 to 43
Motor SpecificationsPp. 44 Driver DimensionsPp. 45 Driver SpecificationsPp. 45

M Set configuration items

Driver ce @ c“‘us [E

Model number: FSPAJO[]5P100
Power supply: Single phase 100 to 120 VAC,
Single phase 200 to 240 VAC

+ The operation manual can be downloaded from our website.
- Drivers are available for separate purchase.

Motor €€ A A New pentagon connection

42mmsq. 60 mm sq., 86 mm sq.
Motor size: 42 mm sq., 60 mm sq., 86 mm sq.
Connector
For power supply

Cable

For 1/0 signal cable (1 m)

System Configuration Diagram

(D Power supply connector CN1
(set configuration items; model number: FC6P0000A)

@1/0 signal cable (1 m)

(set configuration items; model number: FC5S0010A)
(3 Motor extension cable (option, sold separately)
(@ Encoder extension cable (option, sold separately)

(® Connector unit for setup software @

Single phase 100 to 120 VAC

(option, sold separately)

or 200 to 240 VAC

Eﬂ!ﬂ!T
|:||:| Circuit breaker

Noise filter

contractor

B
[ O ] Electromagnetic
I

Driver Host devices
PLC, etc.

e e ® e 00060 e
e eeee e o e e e

. | i J

PC

SW1 sw2 swa

©ee ® e e e 0060 @
e ee e e e o e e e

12

T 1=

lall Id5|

Flange side e O e
+ Low-backlash gear
- Harmonic gear

| —
‘ End-cap side
- Electromagnetic brake

- Encoder



Not every combination of the following codes or characters is available. Check the set model

S et M Od e I N u m be ri n g Co nve nti O n component details on the following page for the model number combinations, or contact us.

Example: This is a set model number for a 100 VAC input driver and motor (model number: SM5421-32CXA40).

-
[
2
1]
°
e
£
=

n
B
[
=
A
(=]
~
2
[])
T
(=}
=
-
']
(%]
]
3
o
=
Q
<

FA5 1 1 M 42 1 S - CX 3.6

Gear ratio
1:3.6 to 1:100

CX: Low-backlash gear model
HX: Harmonic gear model

XB: Electromagnetic brake model ’—
XE: Encoder model

Stepping motor shaft specification
S: Single shaft
D: Dual shaft

Stepping motor total length
*For details, see the dimensions page.

Stepping motor size
42: 42 mm sq.
60: 60 mm sq.
86: 86 mm sq.

Stepping MotorTypes
M: SM series motor (CE/UL compliant)

Rated current specification
1: 0.35 A/phase
2:0.75 A/phase

Series number

FA5: 100 VAC input
FB5: 200 VAC input

13



AC Input Set Models/Drivers Microstep

Set Model Configuration

This set includes the driver, motor, power supply connector, and an I/0 signal cable.

Basic step angle: 0.72°

Single shaft Dual shaft
Z Motor Set configuration items Set configuration items Rated Page
% o Set model (Connectors and cables are listed below the table) Set model (Connectors and cables are listed below the table) current _ :
= number Motor Driver number Motor Driver (A/phase) Specifi- Dimen-
cations sions
FA511M421S SM5421-3240 FA511M421D SM5421-3210 p. 17 p.39
, 2mmsq. FA51IMAZ2S SM5422-3240 F5PAAO35P100  FA511M422D SM5422-3210 F5PAAO35P100  0.35 p.17 p. 39
g FA511M423S SM5423-3240 FA511M423D SM5423-3210 p.17 p. 39
2 FA512M601S SM5601-7240 FA512M601D SM5601-7210 p. 17 p.39
S 60mmsq. FA512M602S SM5602-7240 F5PAAO75P100  FA512M602D SM5602-7210 FSPAAOT5PI00 075 p.17 p. 39
3 FA512M603S SM5603-7240 FA512M603D SM5603-7210 p.17 p. 39
& FA512M861S SM5861-7240 FA512M861D SM5861-7210 p.18 p. 39
® g6mmsq. FA512M862S SM5862-7240 F5PAAO75P100  FA512M862D SM5862-7210 FSPAAO7SP100 075 p.18 p. 39
FA512M863S SM5863-7240 FA512M863D SM5863-7210 p.18 p. 39
FA511M421S-CX36 SM5421-32CXA40 FA511M421D-CX3.6 SM5421-32CXAT0 p.19 p. 39
FA511M421S-CX7.2  SM5421-32CXB40 FA511M421D-CX7.2  SM5421-32CXB10 p.19 p. 39
FA511M421S-CX10  SM5421-32CXE40 FA511M421D-CX10  SM5421-32CXET0 p.19 p. 39
A2mm Sq. “ErcMa21S-CX20  SMsa21-320xGa0 0 A0SR0 e IMaziD-Cxa0 SMsaz1-s2cxG10 o AAUSBPI00 088 = e 30
_ FA511M421S-CX30  SM5421-32CXJ40 FA511M421D-CX30  SM5421-32CXJ10 p.19 p. 39
g FA511MA421S-CX36  SM5421-32CXKAD FA511M421D-CX36  SM5421-32CXK10 p.19 p.39
g FA512MB01S-CX3.6 SM5601-72CXA40 FA512M601D-CX3.6 SM5601-72CXAT0 p.20 p. 39
2 FA512M601S-CX7.2  SM5601-72CXB40 FA512M601D-CX7.2  SM5601-72CXB10 p.20 p. 39
% FA512MB01S-CX10  SM5601-72CXE40 FA512M601D-CX10  SM5601-72CXET0 p.20 p. 39
c§ B0 mm Sq. - c12MB01S-CX20  SMs601-720XGa0 o A AOTOP 100 i aMB0ID-CX20  SMIs601-720KG10 O MAOTOPI00 078 T 3e
S FA512MB01S-CX30  SM5601-72CXJ40 FA512M601D-CX30  SM5601-72CXJ10 p.20 p.39
3 FA512M601S-CX36  SM5601-72CXKAQ FA512M601D-CX36  SM5601-72CXK10 p.20 p. 39
& FA512M861S-CX3.6 SM5861-72CXA40 FA512M861D-CX3.6 SM5861-72CXAT0 p.21 p. 40
@ FA512M861S-CX7.2  SM5861-72CXB40 FA512M861D-CX7.2 SM5861-72CXB10 p.21 p. 40
FA512M861S-CX10  SM5861-72CXE40 FA512M861D-CX10  SM5861-72CXET0 p.21 p. 40
86 mim Sq. e 1oMBe1S-CX20  SMs861-720KGa0 o A AUTOP100 i aMBeID-CX20  SMIsge1-T2cKGI0 O MAOZOP100 075 = o
FA512M861S-CX30  SM5861-72CXJ40 FA512M861D-CX30  SM5861-72CXJ10 p.21 p. 40
FA512M861S-CX36  SM5861-72CXKAQ FA512M861D-CX36  SM5861-72CXK10 p.21 p. 40
T FA511M421S-HX30  SM5421-32HXJ40 FA511M421D-HX30  SM5421-32HXJ10 p.22 p. 40
S 42mmsq. FAS1IMAZ1S-HX50 SM5421-32HXL40  FSPAAGSSPI00 FASTIMAZID-HXS0 SM5421-32HXL10  FSPAAO3SPIOD 035 p.22 p. 40
S FA511M421S-HX100 SM5421-32HXM40 FA511M421D-HX100 SM5421-32HXM10 p.22 p. 40
S G0mmeq, FASIZMGDISHNSO SUSCOITHX0 ooy, FASIZMGDIDHNGO SMEROITHXLIO ooy oo 922 p.di
S FA512MB01S-HX100 SM5601-72HXM40 FA512M601D-HX100 SM5601-72HXM10 p.22 p.41
3 FA512M861S-HX50  SM5861-72HXL40 FA512M861D-HX50  SM5861-72HXL10 p.23 p. 41
& B6mMSq. L oMBBIS-HXI00 SM5g61T2HXMAD o A0 I0 e MBsID-HXT00 SMsBs1T2HXMID o AAYTPI00 078 =
m FA511MA21S-XB  SM5421-32XB40 - - p.24 p. 42
& 42mmsq. FASIIM422S-XB  SM5422-32XB40 FS5PAAOSSPI00  — - = 035 p.24 p.42
S FA511M423S-XB  SM5423-32XB40 - - p.24 p. 42
ié; FA512MB01S-XB  SM5601-72XB40 - - p.24 p.42
Z 60mmsq. FAS12M602S-XB  SM5602-72XB40  FSPAAOTSPI00 — — - 075 p.24 p.42
g FA512MB03S-XB  SM5603-72XB40 - - p.24 p. 42
g FA512M861S-XB  SM5861-72XB40 — = p.25 p.42
€ g6mmsq. FASI12MS62S-XB  SM5862-72XB40  FSPAAOTSP100  — - - 075 p.25 p.42
= FA512M863S-XB  SM5863-72XB40 = — p.25 p. 42
FAS1IMA21S-XE  SM5421-32XE40 - - p.26 p. 42
42mmsq. FAS1IM422S-XE  SM5422-32XE40  FSPAAO3SPI00  — — — 035 p.26 p.42
) FAS11M423S-XE  SM5423-32XE40 - - p.26 p. 42
S FA512MB01S-XE  SM5601-72XE40 = = p.26 p. 43
% G0mmsq. FAS1ZMG02S-XE  SMS5602-72XE40  FSPAAOTSPI00 — - - 075 p.26 p.43
g FA512MB03S-XE  SM5603-72XE40 - - p.26 p. 43
o FA512M861S-XE  SM5861-72XE40 - - p.27 p. 43
86 mmsq. FA512M862S-XE  SM5862-72XE40  FSPAAOTSPI00  — - - 075 p.27 p.43
FA512M863S-XE  SM5863-72XE40 — — p.27 p.43

- Encoder specifications are 4000 P/R and 3-channel.
- All motors above are lead wires with connectors.

1/0 signal cable (CN3), 1 m

Model number
FC5S0010A

Power supply connector (CN1)

Manufacturer
PHOENIX CONTACT

Manufacturer model number
MC1, 5/2-STF-5, 08

Model number
FC6PO000A
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Set Model Configuration

This set includes the driver, motor, power supply connector, and an I/0 signal cable.

Basic step angle: 0.72°

[
B
©
=
A
(=]
~
2
)
°
<)
=
-
()
(%]
-
5
2
£
Q
<

a
@
2
13
2
£
2

Single shaft Dual shaft
Z Motor Set configuration items Set configuration items Rated Page
% o Set model (Connectors and cables are listed below the table) Set model (Connectors and cables are listed below the table) current _ :
- G Motor Driver AL Motor Driver (iphaso) spei Lz
cations sions
FB511M421S SM5421-3240 FB511M421D SM5421-3210 p.28 p.39
- 42 mm sq. FB511M422S SM5422-3240 F5PAB035P100  FB511M422D SM5422-3210 F5PABO035P100 035 p.28 p.39
EJ; FB511M423S SM5423-3240 FB511M423D SM5423-3210 p.28 p.39
o FB512M601S SM5601-7240 FB512M601D SM5601-7210 p-28 p.39
S 60 mm sq. FB512M602S SM5602-7240 F5PAB075P100 FB512M602D SM5602-7210 F5PABO075P100 0.75 p.28 p.39
g FB512M603S SM5603-7240 FB512M603D SM5603-7210 p.28 p.39
& FB512M861S SM5861-7240 FB512M861D SM5861-7210 p.-29 p.39
@ 86 mm sq. FB512M862S SM5862-7240 F5PAB075P100 FB512M862D SM5862-7210 F5PABO075P100 0.75 p.29 p.39
FB512M863S SM5863-7240 FB512M863D SM5863-7210 p-29 p.39
FB511M421S-CX3.6 SM5421-32CXA40 FB511M421D-CX3.6 SM5421-32CXA10 p-30 p.39
FB511M421S-CX7.2 SM5421-32CXB40 FB511M421D-CX7.2 SM5421-32CXB10 p.-30 p.39 ’
FB511M421S-CX10 SM5421-32CXE40 FB511M421D-CX10 SM5421-32CXE10 p.30 p.39
A2 mm Sq. o 1 IMAZISCX20  SMs421-320xGa0 0 ABUSoP 100 e IMazID-CX20  SMsaz1-320xG10 O AUsoP100 035 = s
- FB511M421S-CX30 SM5421-32CXJ40 FB511M421D-CX30 SM5421-32CXJ10 p.30 p.39
g FB511M421S-CX36 SM5421-32CXK40 FB511M421D-CX36 SM5421-32CXK10 p-30 p.39
g‘ FB512M601S-CX3.6 SM5601-72CXA40 FB512M601D-CX3.6 SM5601-72CXA10 p.31 p.39
% FB512M601S-CX7.2 SM5601-72CXB40 FB512M601D-CX7.2 SM5601-72CXB10 p-31 p.39
[Z] FB512M601S-CX10  SM5601-72CXE40 FB512M601D-CX10 SM5601-72CXE10 p.31 p.39
c§ B0 MM S. “pc12MB01S-CX20  SMS601-720XGa0 | 0 T 100 eaeoMB01D-CX20  SMs601-720xG10 | Aporori0l 078 T e ee
& FB512M601S-CX30 SM5601-72CXJ40 FB512M601D-CX30 SM5601-72CXJ10 p.31 p.39
(33 FB512M601S-CX36 SM5601-72CXK40 FB512M601D-CX36 SM5601-72CXK10 p.31 p.39 —
& FB512M861S-CX3.6 SM5861-72CXA40 FB512M861D-CX3.6 SM5861-72CXA10 p-32 p.40
@ FB512M861S-CX7.2 SM5861-72CXB40 FB512M861D-CX7.2 SM5861-72CXB10 p-32 p.40
FB512M861S-CX10 SM5861-72CXE40 FB512M861D-CX10 SM5861-72CXE10 p.32 p.40
86 MM S. L c12MBE1S-CX20  SM5861-720XG40 0T 100 eae i oMe1D-CX20  SMsge1-72cxG10 | Aperori0l 078 e a0
FB512M861S-CX30 SM5861-72CXJ40 FB512M861D-CX30 SM5861-72CXJ10 p-32 p.40
FB512M861S-CX36 SM5861-72CXK40 FB512M861D-CX36 SM5861-72CXK10 p.32 p.40
= FB511M421S-HX30 SM5421-32HXJ40 FB511M421D-HX30 SM5421-32HXJ10 p.-33 p.40
g 42 mm sq. FB511M421S-HX50 SM5421-32HXL40 F5PAB035P100  FB511MA421D-HX50 SM5421-32HXL10  F5PABO035P100 035 p.33 p.40
?,- FB511M421S-HX100 SM5421-32HXM40 FB511M421D-HX100 SM5421-32HXM10 p.-33 p.40
‘5 60 mm g FB512M601S-HX50 SM5601-72HXL40 F5PABOT5P100 FB512M601D-HX50 SM5601-72HXL10 FSPABO75P100 0.75 p.33 p.41
5 FB512M601S-HX100 SM5601-72HXMA40 FB512M601D-HX100 SM5601-72HXM10 p-33 p.41
Q FB512M861S-HX50 SM5861-72HXL40 FB512M861D-HX50 SM5861-72HXL10 p.-34 p.41
§ CIEmer] FB512M861S-HX100 SM5861-72HXMA40 FSPABO75P100 FB512M861D-HX100 SM5861-72HXM10 FSPABOT5P100 0.75 p-34 p.41
m FB511M421S-XB SM5421-32XB40 - - p.35 p.42
§ 42 mm sq. FB511M422S-XB SMb5422-32XB40  F5PAB035P100 — = = 035 p.35 p.42
S FB511M423S-XB  SM5423-32XB40 = - p.35 p.42
‘;'-5: FB512M601S-XB SM5601-72XB40 = = p.35 p.42
S 60 mm sq. FB512M602S-XB SMb5602-72XB40  F5PABO075P100 — - - 0.75 p.35 p.42
s FB512M603S-XB  SM5603-72XB40 = = p.35 p.42
g FB512M861S-XB SM5861-72XB40 — - p.-36 p.42
§ 86 mm sq. FB512M862S-XB SM5862-72XB40  F5PAB075P100 — - - 0.75 p.36 p.42
& FB512M863S-XB SM5863-72XB40 = = p.36 p.42
FB511M421S-XE SM5421-32XE40 - - p.37 p.42
42 mm sq. FB511M422S-XE SM5422-32XE40 F5PAB0O35P100 — = . 035 p.37 p.42
) FB511M423S-XE  SM5423-32XE40 = = p.37 p.42
8_ FB512M601S-XE SM5601-72XE40 = = p.-37 p.43
2 60 mm sq. FB512M602S-XE SM5602-72XE40 F5PAB0O75P100 — - - 0.75 p.37 p.43
g_ FB512M603S-XE SM5603-72XE40 = = p.37 p.43
% FB512M861S-XE SM5861-72XE40 - - p.-38 p.43
86 mm sq. FB512M862S-XE SM5862-72XE40 F5PABO75P100 — = = 0.75 p.38 p.43
FB512M863S-XE SM5863-72XE40 — - p.38 p.43

- Encoder specifications are 4000 P/R and 3-channel.
- All motors above are lead wires with connectors.

Power supply connector (CN1)

1/0 signal cable (CN3), 1 m

Model number

Manufacturer model number

Manufacturer

Model number

FC6P0O000A

MC1, 5/2-STF-5, 08

PHOENIX CONTACT

FC5S0010A
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AC Input Set Models/Drivers Microstep

Set configuration items
Power supply connector (CN1)

Model number Manufacturer model number

Manufacturer

FC6PO000A MC1, 5/2-STF-5, 08

PHOENIX CONTACT

1/0 signal cable (CN3), 1T m

Cable length L£50 mm

Model number

FC5S0010A

Options (sold separately)

Motor extension connector set Model number: FC6M0000A

Manufacturer

Tyco Electronics Japan G.K.

Name Manufacturer model number Quantity
Recessed housing 1-1827864-4 1
Recessed contact 1827572-2 7
Tab housing 1-1903130-4 1
Tab contact 1903114-2 7

Motor extension cable (also used for brake)

Driver side connector Motor side connector

Model number

Housing: 1-1827864-4
Terminal: 1827572-2

Housing: 1-1903130-4
Terminal:1903114-2

FC6MO0010A (for 42 mm sg. and 60 mm sq.), FC6M0010B (for 86 mm sq.)

FC6MO0020A (for 42 mm sq. and 60 mm sq.), FC6M0020B (for 86 mm sq.)

FC6MO030A (for 42 mm sq. and 60 mm sq.), FC6M0030B (for 86 mm sq.)

Cable Iength Manufacturer: Tyco Electronics Japan G.K. L+50 mm Manufacturer: Tyco Electronics Japan G.K.
(L) (70 mm)
Tm
| 1 \
2m (NP
Lead wire Motor shield cable
3m AWG22 (17/0.16) 1.6 UL2103 300V 105°C Black ¢7.5 mm

Ring terminal for ground
Model No. FC6MOOLI0A: NO.5-3, Model No. FC6MOOLI0B: NO.5-4
Manufacturer: J.S.T. Mfg Co.

Ring terminal for ground: NO.5-4
Manufacturer: J.S.T. Mfg Co.

Encoder extension connector set Model number: FC5E0000A

Manufacturer Name

Manufacturer model number Quantity

Tyco Electronics Japan G.K.

Recessed housing 1-1827864-6 1
Recessed contact 1827570-2 10
Tab housing 1-1903130-6 1
Tab contact 1903112-2 10

Encoder extension cable
Model number

Cable length (L)

FC5E0010A Tm
FC5E0020A 2m
FC5E0030A 3m

Motor side connector Driver side connector

Housing: 1-1903130-6

Terminal: 1903111-2

Manufacturer: Tyco Electronics
Japan G.K.

Lead wire: AWG28

Housing: 1-1827864-6

Terminal: 1827569-2

Manufacturer: Tyco Electronics
Japan G.K.

Encoder cable
UL20276

14

Connector for I/0 signals Model number: FC5S0000A

Manufacturer Name

Manufacturer model number Quantity

KEL CORPORATION Connector

8822E-026-171D-F 1

1/0 signal cable
Model number
FC5S0010A
FC5S0020A

Dimensions are the same as the set configuration item diagram.

Cable length (L)
Tm

2m

Connector unit for setup software Model number: PBFM-U6

+ Contact us if you need a different cable length than those listed here.

+ Contact us if you need a robot cable.

+ Special crimping and pressure welding tools are required to assemble the harness. Refer
to the manufacturer of the individual connectors for details.

+ Refer to p. 48 to 49 for compatible wires, model number details, and connector pin
arrangements.

Setup software (free)

Name Manufacturer model number  Quantity Name SANMOTION MOTOR SETUP SOFTWARE
USB/RS-485 converter Uport 1130 (manufactured by MOXA) 1 Compatible operating systems Windows XP (SP3 or higher)/Vista/7/8
Cable PBC6T0005A (0.5m) 1 The software can be downloaded from the Product Information page on our website.URL:

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.
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(OAVETL I Standard model Acinput driver + Standard motor

Basic step angle: 0.72°

e Motor size 42 mm sq. 60 mm sq.
Motor length 35 mm 41 mm 49 mm 49 mm 60 mm 89 mm
i Set model number FA511M421S FA511M422S FA511M423S FA512M601S FA512M602S FA512M603S
SH;%G Configuration item: motor mode! number SM5421-3240 SM5422-3240 SM5423-3240 SM5601-7240 SM5602-7240 SM5603-7240
Configuration item: driver model umber ~ FEPAAO35P100 | F5PAA035P100 | F5PAA035P100 | F5PAA075P100 | F5PAA075P100 | F5PAA075P100
Set model number FA511M421D FA511M422D FA511M423D FA512M601D FA512M602D FA512M603D
SD#:flt Configuration item: motor mode! number SM5421-3210 SM5422-3210 SM5423-3210 SM5601-7210 SM5602-7210 SM5603-7210
Configuration item: diiver model umber ~ FEPAAQ35P100 | F5PAA035P100 | F5PAA035P100 | F5PAA0Q75P100 | F5PAA075P100 | F5PAA075P100
Holding torque N-m min. 0.13 0.185 0.245 0.57 0.9 1.7
Rotor inertia X10“kg-m? 0.028 0.045 0.056 0.2 0.31 0.6
Rated current Alphase 0.35 0.35 0.35 0.75 0.75 0.75
Motor mass *! kg 0.24 0.31 0.38 0.62 0.8 1.27
Allowable thrust load N 10 10 10 20 20 20
Allowable radial load *? N 56 54 52 191 183 170

*1 Driver mass P p. 45
*2 The load point is at the tip of the output shaft.

M Characteristics diagram

With rubber coupling

Pull-out torque

Source current (no load)

fs: Maximum self-start frequency when not loaded ®

FA511M421S
FA511M421D
Winding current: 0.25 ‘ 10
0.35 A/phase Full step - 9
0.20 8 =
T Pull-out torque 7 :E
=015 68
@ = — 5 3
2010 4w
s o
= 3 5
o
0.05 1 source current 2o
e S bbi— 1
0 s S 0
0 fs1000 2000 3000 4000 5000 6000
Number of rotations (min~')
0 10 20 30 40 50
Pulse rate (kpulse/s)
FA511M423S
FA511M423D
Winding current: 05 : 10
0.35 A/phase Full step | 9
04 573 =
ZE 03 Pull-out torque 6 §
y 5 5
302 T
5 3 5
o
0.1 source current ——2 %
— o 1
0 _.-..--—"3—* ——— ‘ ———————————————— 0
0 fs1000 2000 3000 4000 5000 6000
Number of rotations (min~')
0 10 20 30 40 50
Pulse rate (kpulse/s)
FA512M602S
FA512M602D
Winding current: 20 ‘ 10
0.75 A/phase Full step - 9
16 8 g
£ Tg
=212 Pull-out torque 6 2
g 0.8 i S
o (. @
= 3 S
=}
04 -] Source current I f »
e T T P EPURPRNRRE QR 0
0 fs 1000 2000 3000 4000 5000 6000
Number of rotations (min~)
0 10 20 30 40 50

Pulse rate (kpulse/s)

Source current (load applied)

FA511M422S
FA511M422D
Winding current: 05 T 10
0.35 A/phase Full step -{ 9
04 8 =z
z 5 5
= 03 Pull-out torque S
@ 53
=]
g02 48
o f
= — 3 g
0.1 —— Source current ——2®
Lt I St A I 1
o kgt ;
0 fs 1000 2000 3000 4000 5000 6000
Number of rotations (min~')
0 10 20 30 40 50
Pulse rate (kpulse/s)
FA512M601S
FA512M601D
Winding current: 10 I 10
0.75 A/phase ‘ } Full step -{ 9
08 Pull-out torque 8 =
£ 1=
f=
=06 6 2
g >3
S04 42
e Sourcecurrent |l T -~ 3 g
0.2 2 B
- 1
£ 0
0 fs 1000 2000 3000 4000 5000 6000
Number of rotations (min~')
0 10 20 30 40 50
Pulse rate (kpulse/s)
FA512M1603S
FA512M603D
Winding current: 5 I 10
0.75 A/phase Full step - 9
4 8 =
£ g
s s -
g Pull-out torque 5 3
g 2 48
2 3 5
...... 3
1 : 2 B
Source current —0
o I U RPN AU DU 0
0 fs500 1000 1500 2000 2500 3000
Number of rotations (min~")
0 5 10 15 20 25

Pulse rate (kpulse/s)

System Configuration DiagramPp. 12 Set Model Configuration»pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver DimensionsPp. 45

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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AC Input Set Models/Drivers Microstep

Basic step angle: 0.72°

(OAVETL I Standard model Acinput driver + Standard motor

e Motor size 86 mm sq.
Motor length 66 mm 96.5 mm 127 mm
i Set model number FA512M861S FA512M862S FA512M863S
gg;%ie Configuration item: motor model number SM5861-7240 SM5862-7240 SM5863-7240
Configuration item: driver model number ~ FEPAAQO75P100 | F5PAA075P100 | F5PAA075P100
Set model number FA512M861D FA512M862D FA512M863D
SD#:flt Configuration item: motor model number SM5861-7210 SM5862-7210 SM5863-7210
Configuration item: diiver model umber ~ FEPAAQ75P100 | F5PAA075P100 | F5PAA075P100
Holding torque N-m min. 2.3 4.4 6.8
Rotor inertia X104kg-m? 1.48 3 4.5
Rated current Alphase 0.75 0.75 0.75
Motor mass *! kg 1.75 2.9 4
Allowable thrust load N 60 60 60
Allowable radial load *? N 200 200 200

*1 Driver mass P p. 45
*2 The load point is at the tip of the output shaft.

M Characteristics diagram

Winding current: 0.75A/phase
With rubber coupling

Pull-out torque
fs: Maximum self-start frequency when not loaded @

FA512M861S FA512M862S
FA512M861D FA512M862D
5 T 10
Full step 4 9
4 8 =
£ =
= 3 Pull-out torque =
@ 5 3
= 2 4 o
= o
e — 3 S
1 —t" Source current 2w
s | | —T
1) i I r---- S Eantale I R 0
0 fs500 1000 1500 2000 2500 3000
Number of rotations (min~")
0 5 10 15 20 25
Pulse rate (kpulse/s)
FA512M1863S
FA512M863D
10 ‘ ‘ ‘ 10
‘ Full step -{ 9
8— Pull-out torque 8 g
g | e
= 6 6 2
= 5 3
g 4 43
= N N - SO 3 5
[ i N I S =]
2~ Source current 22
v"__ L = | — 1
0 T “_-‘ """"""""""" 0
0 200 fs 400 600 800 1000 1200
Number of rotations (min~")
0 2 7 6 8 10

Pulse rate (kpulse/s)

Source current (no load) -----

Source current (load applied) -

10 — 10
Full step - 9
8 8
£ g
=3 b Pull-out torque =
® 5 =
=] ~ o
S 4 4 2
8 4 3 S
o
2 | Source current — 2 &
e —— i s e |
(T ;
0 200 fs 400 600 800 1000 1200 1400 1600 1800 2000

Number of rotations (min~")
. . .

0

5 10 15
Pulse rate (kpulse/s)

System Configuration DiagramPp. 12 Set Model ConfigurationP»pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver DimensionsPp. 45

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



(AR -3 Low-backlash gear model Acinput driver + Motor with low-backlash gear

AC Input Set Models/Drivers

Qo
[
e Motor size 42 mm sq. E
Motor + gear length 65.4 mm §
i Set model number FA511M421S-CX3.6 = FA511M421S-CX7.2 | FA511M421S-CX10 | FA511M421S-CX20 | FA511M421S-CX30 & FA511M421S-CX36
Sgﬁe Configuration item: motor model number ~ SM5421-32CXA40 | SM5421-32CXB40 SM5421-32CXE40 | SM5421-32CXG40 SM5421-32CXJ40 SM5421-32CXK40
Configuration item: driver model number F5PAA035P100 F5PAA035P 100 F5PAA035P100 F5PAA035P 100 F5PAA035P100 F5PAA035P100
Set model number FA511M421D-CX3.6 | FA511M421D-CX7.2 | FA511M421D-CX10 | FA511M421D-CX20 | FA511M421D-CX30 | FA511M421D-CX36
SD#:flt Configuration item: motor model number  SM5421-32CXA10 | SM5421-32CXB10 SM5421-32CXE10 | SM5421-32CXG10 SM5421-32CXJ10 SM5421-32CXK10
Configuration item: driver model number F5PAA035P100 F5PAA035P100 F5PAA035P100 F5PAA035P100 F5PAA035P100 F5PAA035P100
Allowable torque N-m 0.343 0.686 1 1.5 1.5 1.5
Rotor inertia X10kg-m? 0.028 0.028 0.028 0.028 0.028 0.028
Rated current Alphase 0.35 0.35 0.35 0.35 0.35 0.35
Basic step angle ° 0.2 0.1 0.072 0.036 0.024 0.02
Gear ratio = 1:3.6 1:7.2 1:10 1:20 1:30 1:36
Backlash “orless 0.6 0.4 0.35 0.25 0.25 0.25
Allowable speed min™ 500 250 180 90 60 50
Motor mass *! kg 0.37 0.37 0.37 0.37 0.37 0.37
Allowable thrust load N 15 15 15 15 15 15
Allowable radial load *2 N 20 20 20 20 20 20

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6, 1:72 and 1:10, and opposite for reduction ratios 1:20, 1:30, and 1:36.
*1 Driver mass P p. 45
*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram
Winding current: 0.35A/phase

Allowable torque Source current (no load)
fs: Maximum self-start frequency when not loaded ®

FA511M421S-CX7.2
FA511M421D-CX7.2

Source current (load applied)

FA511M421S-CX3.6
FA511M421D-CX3.6

05

‘ ‘ I 10 1.0 ‘ ‘ I 10
‘ Full step -{ 9 ‘ Full step -{ 9 i
04 8 — 0.8 8 —
Allowable torque < Allowable torque <
= 1= = 1=
1S = 15 <
=03 6 @ = 06 6 @
35 5 3 = 5 3
g 02 4 204 43
IS 35 = 35
0.1 2w 0.2 2o
Source current 1 Source current 1
0 _.______’4”_“_,;._._.- RS PP TYRTTEIIL LI 0 0 _______’4”_‘,;.._.. PR PP TYRTTEIIL LI 0
0 100 fs 200 300 400 500 0 50 fs 100 150 200 250
Number of rotations (min~") Number of rotations (min~")
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FA511M421S-CX10 FA511M421S-CX20
FA511M421D-CX10 FA511M421D-CX20
20 10 20 ‘ 10
Full step - 9 i i Full step - 9
16 8 g 16— A torque 8 g
z, g o ; &
i Allowable torque = = =
@ 5 3 @ 5 3
S o8 42 g o8 4 g
IS 35 = 35
04 2w 04 2w
Source current 1 Source current 1
P et TR 0 : 0
0 50 fs 00 150 200 0 20 fs 40 60 80 100
Number of rotations (min~") Number of rotations (min~")
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FA511M421S-CX30 FA511M421S-CX36
FA511M421D-CX30 FA511M421D-CX36
20 ‘ ‘ I 10 20 ‘ ‘ I 10
i i Full step - 9 i i Full step - 9
All All hi
16— torque 3 g 16 torque 3 g
= = ‘g -
=12 6 8 =12 68
@ 5 3 @ 5 3
gos 4 g 208 ‘e
] 3 5 2 3 5
04 264 04 23
Source current 1 Source current 1
0 [RSSE Fv— —=== 0 0 RSSER VS—— 0
0 10 20fs 30 40 50 60 0 10 fs20 30 40 50
Number of rotations (min~") Number of rotations (min~")
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
System Configuration DiagramPp. 12 Set Model Configuration»pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver Dimensions P p. 45
If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded. ‘]9

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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AC Input Set Models/Drivers Microstep

(AR -3 Low-backlash gear model Acinput driver + Motor with low-backlash gear

e Motor size 60 mm sq.
Motor + gear length 94.8 mm
Sinal Set model number FA512M601S-CX3.6 = FA512M601S-CX7.2 | FA512M601S-CX10 | FA512M601S-CX20 & FA512M601S-CX30 = FA512M601S-CX36
ingle

hat;  Corfiguaton tem: motor modelnumber ~ SM5601-72CXA40 | SM5601-72CXB40 | SM5601-72CXE40 | SM5601-72CXG40 | SM5601-72CXJ40 | SM5601-72CXK40
Configuration item: oriver model number F5PAA075P100 F5PAA075P100 F5PAA075P100 F5PAA075P100 F5PAA075P100 F5PAA075P100
Set model number FA512M601D-CX3.6 | FA512M601D-CX7.2 | FA512M601D-CX10 | FA512M601D-CX20 | FA512M601D-CX30 & FA512M601D-CX36

SD#:flt Configuration tem: motor model numoer ~~ SM5601-72CXA10 | SM5601-72CXB10 | SM5601-72CXE10 | SM5601-72CXG10 | SM5601-72CXJ10 | SM5601-72CXK10
Configuration item: driver model number F5PAA075P100 F5PAAQ75P100 F5PAA075P100 F5PAAQ75P100 F5PAA075P100 F5PAA075P100

Allowable torque N-m 1.25 2.5 3 3.5 4 4
Rotor inertia X10*kg-m? 0.2 0.2 0.2 0.2 0.2 0.2
Rated current Alphase 0.75 0.75 0.75 0.75 0.75 0.75
Basic step angle ° 0.2 0.1 0.072 0.036 0.024 0.02
Gear ratio = 1:3.6 1:7.2 1:10 1:20 1:30 1:36
Backlash “orless 0.55 0.25 0.25 0.17 0.17 0.17
Allowable speed min” 500 250 180 90 60 50
Motor mass *' kg 1 1 1 1 1 1
Allowable thrust load N 30 30 30 30 30 30
Allowable radial load *2 N 100 100 100 100 100 100

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6 and 1:7.2, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36.
*1 Driver mass P p. 45

*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram

Winding current: 0.75A/phase Allowable torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded ®
FA512M601S-CX3.6 FA512M601S-CX7.2
FA512M601D-CX3.6 FA512M601D-CX7.2
20 I 10 5 I 10
Full step -{ 9 Full step 4 9
S 'z “ 3
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System Configuration DiagramPp. 12 Set Model Configuration®pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver DimensionsPp. 45

If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



(AR -3 Low-backlash gear model Acinput driver + Motor with low-backlash gear

AC Input Set Models/Drivers

Qo
[
Gigo Motorsize 86 mm sq. (angular dimension 90 mm sq.) :85
Motor + gear length 131 mm s
i Set model number FA512M861S-CX3.6 A FA512M861S-CX7.2 = FA512M861S-CX10 | FA512M861S-CX20 A FA512M861S-CX30 A FA512M861S-CX36
SH;%{G Configuration item: motor model number ~ SM5861-72CXA40 | SM5861-72CXB40 | SM5861-72CXE40 | SM5861-72CXG40 | SM5861-72CXJ40 SM5861-72CXK40
Configuration item: driver model number F5PAA075P100 F5PAA075P100 F5PAA075P100 F5PAA075P100 F5PAA075P100 F5PAA075P100
Set model number FA512M861D-CX3.6 | FA512M861D-CX7.2 | FA512M861D-CX10 | FA512M861D-CX20 | FA512M861D-CX30 | FA512M861D-CX36
SD#:flt Configuration item: motor model number ~ SM5861-72CXA10 | SM5861-72CXB10 | SM5861-72CXE10 | SM5861-72CXG10 | SM5861-72CXJ10 SM5861-72CXK10
Configuration item: driver model number F5PAA075P100 F5PAAQ75P100 F5PAAQ75P100 F5PAAQ75P100 F5PAAQ75P100 F5PAAQ075P100
Allowable torque N-m 4.5 9 9 12 12 12
Rotor inertia X10*kg-m? 1.48 1.48 1.48 1.48 1.48 1.48
Rated current Alphase 0.75 0.75 0.75 0.75 0.75 0.75
Basic step angle ° 0.2 0.1 0.072 0.036 0.024 0.02
Gear ratio = 1:3.6 1:7.2 1:10 1:20 1:30 1:36
Backlash “orless 0.35 0.22 0.22 0.15 0.15 0.15
Allowable speed min™ 500 250 180 90 60 50
Motor mass *! kg 2.95 2.95 2.95 2.95 2.95 2.95
Allowable thrust load N 60 60 60 60 60 60
Allowable radial load *2 N 300 300 300 300 300 300

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6 and 1:7.2, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36.
*1 Driver mass P p. 45
*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram
Winding current: 0.75A/phase

Allowable torque Source current (no load)
fs: Maximum self-start frequency when not loaded ®

FA512M861S-CX7.2
FA512M861D-CX7.2

Source current (load applied)

FA512M861S-CX3.6
FA512M861D-CX3.6
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System Configuration DiagramPp. 12 Set Model Configuration»pp. 14 to 15 Motor DimensionsPpp. 39 to 43  Driver DimensionsPp. 45
If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded. 21

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.




AC Input Set Models/Drivers Microstep

(AT -3 Harmonic gear model Acinput driver + Motor with harmonic gear

e Motor size 42 mm sq. 60 mm sq.

Motor + gear length 74.4 mm 116.3 mm
i Set model number FA511M421S-HX30 A FA511M421S-HX50 @ FA511M421S-HX100 A FA512M601S-HX50 & FA512M601S-HX100

Srl:;%ie Configuration item: motor model number ~ SM5421-32HXJ40 | SM5421-32HXL40 | SM5421-32HXM40 | SM5601-72HXL40 | SM5601-72HXM40
Configuration item: driver model number F5PAA035P100 F5PAA035P100 F5PAA035P100 F5PAA075P100 F5PAA075P100
Set model number FA511M421D-HX30 | FA511M421D-HX50 A FA511M421D-HX100 | FA512M601D-HX50 | FA512M601D-HX100

SD#:flt Configuration item: motor model number ~ SM5421-32HXJ10 | SM5421-32HXL10 | SM5421-32HXM10 | SM5601-72HXL10 | SM5601-72HXM10
Configuration item: criver model number F5PAA035P100 F5PAA035P100 F5PAA035P100 F5PAAQ75P100 F5PAAQ75P100

Allowable torque N-m 2.2 3.5 5 5.5 8

Momentary allowable torque N-m 4.5 8.3 11 14 20

Rotor inertia X10kg-m? 0.04 0.04 0.04 0.23 0.23

Rated current Alphase 0.35 0.35 0.35 0.75 0.75

Basic step angle ° 0.024 0.0144 0.0072 0.0144 0.0072

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 — — = 0.4t0 3(£0.28 N-m) | 0.4to 1.5 (£0.4 N-m)

Allowable speed min’’ 116 70 35 70 35

Motor mass *' kg 0.44 0.44 0.44 1.22 1.22

Allowable thrust load N 1150 1150 1150 400 400

Allowable radial load *? N 275 275 275 360 360

Note: The motor and gear output shaft rotate in the opposite direction.
*1 Driver mass P p. 45
*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram
Momentary allowable torque
Allowable torque

FA511M421S-HX30
FA511M421D-HX30

Source current (no load)
Source current (load applied)

fs: Maximum self-start frequency when not loaded ®
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System Configuration DiagramPp. 12 Set Model Configuration®pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver DimensionsPp. 45

If allowable instantaneous torque is exceeded when using a motor with harmonic gears, the gears may be damaged. When selecting a motor, ensure that its allowable instantaneous torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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(AT -3 Harmonic gear model Acinput driver + Motor with harmonic gear

4
2
S
)
S
. Motor size 86 mm sq. (angular dimension 90 mm sq.) s g
ize 5
Motor + gear length 148 mm ® s
i Set model number FA512M861S-HX50 A FA512M861S-HX100 <
gg;%ie Configuration item: motor model number ~ SIM5861-72HXL40 SM5861-72HXM40 E.
Configuration item: driver model number F5PAA075P100 G
Set model number FA512M861D-HX50 | FA512M861D-HX100 <
SD#aaflt Configuration item: motor model number ~ SIM5861-72HXL10 SM5861-72HXM10
Configuration item: driver model number F5PAA075P100
Allowable torque N-m 25 40
Momentary allowable torque N-m 34 59
Rotor inertia X104kg-m? 1.68 1.68
Rated current Alphase 0.75 0.75
Basic step angle ° 0.0144 0.0072
Gear ratio — 1:50 1:100
Hysteresis loss Arc min or less = —
Lost motion Arc min 04103 (1 N:m) 0.4t0 3 (£1.2N-m)
Allowable speed min’ 70 35
Motor mass *' kg 3.6 3.6
Allowable thrust load N 1400 1400 ’_
Allowable radial load *? N 1600 1600

Note: The motor and gear output shaft rotate in the opposite direction.
*1 Driver mass P p. 45
*2 When load is applied at 1/3 length from output shaft edge.

M Characteristics diagram

Winding current: 0.75A/phase Momentary allowable torque —-—-— Source current (no load) ----- fs: Maximum self-start frequency when not loaded ®
Allowable torque Source current (load applied) -
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System Configuration DiagramPp. 12 Set Model Configuration»pp. 14 to 15 Motor DimensionsPpp. 39 to 43  Driver DimensionsPp. 45

If allowable instantaneous torque is exceeded when using a motor with harmonic gears, the gears may be damaged. When selecting a motor, ensure that its allowable instantaneous torque will not be exceeded. 23
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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AC Input Set Models/Drivers Microstep

100V series EIectromagnetic brake model Acinput driver + Motor with electromagnetic brake

Basic step angle: 0.72°
Motor size

42 mm sq. 60 mm sq.
68 mm 74.3 mm 82 mm 91.4 mm 102.6 mm 131.3 mm
FA511M421S-XB | FA511M422S-XB | FA511M423S-XB | FA512M601S-XB | FA512M602S-XB | FA512M603S-XB
SM5421-32XB40 | SM5422-32XB40 | SM5423-32XB40 | SM5601-72XB40 | SM5602-72XB40 | SM5603-72XB40

Size
Motor + brake length
Set model number

Single Configuration item: motor mode! number
shaft

Configuration item: driver model number

F5PAA035P100 | F5PAA035P100 | F5PAA035P100 | F5PAA075P100 | F5PAA075P100 | F5PAA075P100
Holding torque N-m min. 0.13 0.185 0.245 0.57 0.9 1.7
Rotor inertia X10*kg-m? 0.043 0.06 0.071 0.36 0.47 0.76
Rated current Alphase 0.35 0.35 0.35 0.75 0.75 0.75
Motor mass *! kg 0.39 0.46 0.563 0.96 1.14 1.61
Allowable thrust load N 10 10 10 20 20 20
Allowable radial load *2 N 56 54 52 191 183 170

Bile ivee _ No excitation No excitation No excitation No excitation No excitation No excitation

a P actuating type actuating type actuating type actuating type actuating type actuating type
% Power supply input v 24+5% 24+5% 241+5% 24+5% 241+5% 24+5%
3 Power consumption W 2.4 (75°C) 2.4 (75°C) 2.4 (75°C) 6 (75°C) 6 (75°C) 6 (75°C)
% Static friction torque  N-m min. 0.3 0.3 0.3 0.8 0.8 0.8
o Brakeoperating g gy 20 20 20 20 20 20
o time
[
§ Brakerelease g max, 30 30 30 30 30 30

*1 Driver mass P p. 45
*2 The load point is at the tip of the output shaft.

M Characteristics diagram
With rubber coupling

Pull-out torque Source current (no load)

Source current (load applied)
fs: Maximum self-start frequency when not loaded ®
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System Configuration DiagramPp. 12 Set Model Configuration®pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver DimensionsPp. 45
The electromagnetic brake only works when the motor is stopped, and cannot be used for braking.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



100V series EIectromagnetic brake model Acinput driver + Motor with electromagnetic brake

Basic step angle: 0.72°

4
2
S
)
_ 38
spe Motorsize 86 mm sq. =
Motor + brake length 119.5 mm 150 mm 180.4 mm 53
; Set model number FA512M861S-XB | FA512M862S-XB | FA512VI863S-XB ?’..
SINgIe. cuguaton fen motormose s~ SM5861-72XBA0 | SM5862-72XB40 | SM5863-72XB40 2
Configuration item: driver model number ~ FEPAAQ75P100 | F5PAA075P100 | F5PAA075P100 5
Holding torque N-m min. 2.3 4.4 6.8 <
Rotor inertia X104kg-m? 2.55 4.07 5.57
Rated current Alphase 0.75 0.75 0.75
Motor mass *' kg 2.6 3.75 4.85
Allowable thrust load N 60 60 60
Allowable radial load *? N 200 200 200
o [Evakeryps _ No excitation No excitation No excitation
L actuating type actuating type actuating type
% Power supply input \Y 24+10% 24+10% 24110%
3 Power consumption W 10.5 (20°C) 10.5 (20°C) 10.5 (20°C)
E Static friction torque  N-m min. b 5 5
i E’:ﬁge operating o max. 20 20 20
)
3 ;Birrsl;e release S (AR, 50 50 50 ’_

*1 Driver mass P p. 45
*2 The load point is at the tip of the output shaft.

M Characteristics diagram

Winding current: 0.75A/phase Pull-out torque Source current (no load) ----- Source current (load applied) -
With rubber coupling fs: Maximum self-start frequency when not loaded @
FA512M861S-XB FA512M862S-XB
5 T 10 10 T 10
Full step-{ 9 Full step - 9 i
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£ ;5 E ; 5
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System Configuration DiagramPp. 12 Set Model Configuration»pp. 14 to 15 Motor DimensionsPpp. 39 to 43  Driver DimensionsPp. 45
The electromagnetic brake only works when the motor is stopped, and cannot be used for braking. 25
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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AC Input Set Models/Drivers Microstep

Basic step angle: 0.72°

. Motor size
Size

Motor + encoder length
: Set model number
Single Configuration item: motor mode! number

42 mm sq.

51.3 mm 57.6 mm

65.3 mm

100V series Encoder model Acinput driver + Motor with encoder

65.6 mm
FA511M421S-XE | FA511M422S-XE | FA511M423S-XE | FA512M601S-XE | FA512M602S-XE | FA512M603S-XE

60 mm sq.

76.8 mm 105.5 mm

shaft SM5421-32XE40 | SM5422-32XE40 | SM5423-32XE40 | SM5601-72XE40 | SM5602-72XE40 | SM5603-72XE40
Configuration item: driver model umber ~ FEPAAQ035P100 | F5PAA035P100 | F5PAA035P100 | F5PAA0Q75P100 | F5PAA075P100 | F5PAA075P100

Holding torque N-m min. 0.13 0.185 0.245 0.57 0.9 1.7

Rotor inertia X10*kg-m? 0.028 0.045 0.056 0.2 0.31 0.6

Rated current Alphase 0.35 0.35 0.35 0.75 0.75 0.75

Motor mass *! kg 0.33 0.4 0.47 0.68 0.86 1.33

Allowable thrust load N 10 10 10 20 20 20

Allowable radial load *? N 56 54 52 191 183 170
Resolution P/R 4000 4000 4000 4000 4000 4000
Number of channels CH 3 3 3 3 3 3

(":,:' Output method o Line driver Line driver Line driver Line driver Line driver Line driver

3 (C-MOS) (C-MOQOS) (C-MOS) (C-MOQOS) (C-MOS) (C-MOQOS)

% Max. response frequency kHz 220 220 220 220 220 220
Power supply input V 5+5% 5+5% 5+5% 5+5% 5+5% 5+5%
Current consumption  MA max. 100 100 100 100 100 100

*1 Driver mass P p. 45

*2 The load point is at the tip of the output shaft.

M Characteristics diagram
With rubber coupling

FA511M421S-XE

Winding current:
0.35 A/phase

FA511M423S-XE

Winding current:
0.35 A/phase

FA512M602S-XE

Winding current:
0.75 A/phase
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Source current (no load)

fs: Maximum self-start frequency when not loaded ®
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System Configuration DiagramPp. 12 Set Model ConfigurationP»pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver DimensionsPp. 45

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



100V series Encoder model Acinput driver + Motor with encoder

Basic step angle: 0.72°

o
o
e Motor size 86 mm sq. ?
Motor + encoder length 79.5 mm 110 mm 140.5 mm g
Set model number FA512M861S-XE | FA512M862S-XE | FA512M863S-XE

SINgIe. Cuguaton e moormosei runer - SM5861-72XE40 | SM5862-72XE40 | SM5863-72XE40
Configuration item: driver model number ~ FEPAAQ75P100 | F5PAA075P100 | F5PAA075P100

AC Input Set Models/Drivers

Holding torque N-m min. 2.3 4.4 6.8
Rotor inertia X104kg-m? 1.48 3 4.5
Rated current Alphase 0.75 0.75 0.75
Motor mass *! kg 1.8 3 4.1
Allowable thrust load N 60 60 60
Allowable radial load *2 N 200 200 200
Resolution P/R 4000 4000 4000
Number of channels CH 3 3 3
T oupumonod  —  Lpmaner | Upedmer | Lnearve
% Max. response frequency kHz 220 220 220
Power supply input V 5+5% 5+5% 5+5%
Current consumption  MmA max. 100 100 100

*1 Driver mass P p. 45 F
*2 The load point is at the tip of the output shaft.

M Characteristics diagram

Winding current: 0.75A/phase Pull-out torque Source current (no load) ----- Source current (load applied) -
With rubber coupling fs: Maximum self-start frequency when not loaded ®
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Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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AC Input Set Models/Drivers Microstep

ZOIAETTEEES Standard model Acinput driver + Standard motor

Basic step angle: 0.72°

e Motor size 42 mm sq. 60 mm sq.
Motor length 35 mm 41 mm 49 mm 49 mm 60 mm 89 mm
i Set model number FB511M421S FB511M422S FB511M423S FB512M601S FB512M602S FB512M603S
gg;%le Configuration item: motor mode! number SM5421-3240 SM5422-3240 SM5423-3240 SM5601-7240 SM5602-7240 SM5603-7240
Configuration item: driver model umber ~ FEPABO35P100 | F5PAB035P100 | F5PAB035P100 | F5PAB075P100 | F5PAB075P100 | F5PAB075P100
Set model number FB511M421D FB511M422D FB511M423D FB512M601D FB512M602D FB512M603D
SD#:flt Configuration item: motor mode! number SM5421-3210 SM5422-3210 SM5423-3210 SM5601-7210 SM5602-7210 SM5603-7210
Configuration item: driver model umber ~ FEPABO35P100 | F5PAB035P100 | F5PAB035P100 | F5PAB075P100 | F5PAB075P100 | F5PAB075P100
Holding torque N-m min. 0.13 0.185 0.245 0.57 0.9 1.7
Rotor inertia X10“kg-m? 0.028 0.045 0.056 0.2 0.31 0.6
Rated current Alphase 0.35 0.35 0.35 0.75 0.75 0.75
Motor mass *! kg 0.24 0.31 0.38 0.62 0.8 1.27
Allowable thrust load N 10 10 10 20 20 20
Allowable radial load *? N 56 54 52 191 183 170

*1 Driver mass P p. 45
*2 The load point is at the tip of the output shaft.

M Characteristics diagram

With rubber coupling
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Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



ZOIAETTEEES Standard model Acinput driver + Standard motor

Basic step angle: 0.72°

o
o
e Motor size 86 mm sq. ?
Motor length 66 mm 96.5 mm 127 mm g
Sinal Set model number FB512M861S FB512M862S FB512M863S
ingle

hart  Configuation tem: motor model number SM5861-7240 SM5862-7240 SM5863-7240
Configuration item: driver model number ~ FEPABO75P100 | F5PAB075P100 F5PAB075P100
Set model number FB512M1861D FB512M862D FB512M863D

SD#:flt Configuration item: motor model number SM5861-7210 SM5862-7210 SM5863-7210
Configuration item: driver model number ~ FEPABQO75P100 | F5PAB075P100 | F5PAB075P100

AC Input Set Models/Drivers

Holding torque N-m min. 2.3 4.4 6.8
Rotor inertia X104kg-m? 1.48 3 4.5
Rated current Alphase 0.75 0.75 0.75
Motor mass *' kg 1.75 2.9 4
Allowable thrust load N 60 60 60
Allowable radial load *? N 200 200 200

*1 Driver mass P p. 45
*2 The load point is at the tip of the output shaft.

M Characteristics diagram

Winding current: 0.75A/phase Pull-out torque Source current (no load) ----- Source current (load applied) -
With rubber coupling fs: Maximum self-start frequency when not loaded ®
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Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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AC Input Set Models/Drivers Microstep

yLLAVETTTEO Low-backlash gear model Acinput driver + Motor with low-backlash gear

e Motor size 42 mm sq.
Motor + gear length 65.4 mm
Singl Set model number FB511M421S-CX3.6 = FB511M421S-CX7.2 = FB511M421S-CX10 | FB511M421S-CX20 & FB511M421S-CX30 = FB511M421S-CX36
ingle

hat;  Configuaton tem: motor model umber ~ SM5421-32CXA40 | SM5421-32CXB40 | SM5421-32CXE40 | SM5421-32CXG40 | SM5421-32CXJ40 | SM5421-32CXK40
Configuration item: oriver model number F5PAB035P100 F5PAB035P100 F5PAB035P100 F5PAB035P100 F5PAB035P100 F5PAB035P100
Set model number FB511M421D-CX3.6 | FB511M421D-CX7.2 | FB511M421D-CX10 | FB511M421D-CX20 | FB511M421D-CX30 A FB511M421D-CX36

SD#:flt Configuration tem: motor model numoer —~ SM5421-32CXA10 | SM5421-32CXB10 | SM5421-32CXE10 | SM5421-32CXG10 | SM5421-32CXJ10 | SM5421-32CXK10
Configuration item: driver model number F5PAB035P100 F5PAB035P100 F5PAB035P100 F5PAB035P100 F5PAB035P100 F5PAB035P100

Allowable torque N-m 0.343 0.686 1 1.5 1.5 1.5
Rotor inertia X10kg-m? 0.028 0.028 0.028 0.028 0.028 0.028
Rated current Alphase 0.35 0.35 0.35 0.35 0.35 0.35
Basic step angle ° 0.2 0.1 0.072 0.036 0.024 0.02
Gear ratio = 1:3.6 1:7.2 1:10 1:20 1:30 1:36
Backlash “orless 0.6 0.4 0.35 0.25 0.25 0.25
Allowable speed min™ 500 250 180 90 60 50
Motor mass *' kg 0.37 0.37 0.37 0.37 0.37 0.37
Allowable thrust load N 15 15 15 15 15 15
Allowable radial load *2 N 20 20 20 20 20 20

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6, 1:72 and 1:10, and opposite for reduction ratios 1:20, 1:30, and 1:36.
*1 Driver mass P p. 45

*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram

Winding current: 0.35A/phase Allowable torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded ®
FB511M421S-CX3.6 FB511M421S-CX7.2
FB511M421D-CX3.6 FB511M421D-CX7.2
05 ‘ ‘ T 10 1.0 ‘ ‘ I 10
‘ ‘ Full step - 9 ‘ Full step - 9
_ 04 Allowable torque ? < _ 08 Allowable torque 3 =
£ = £ =
=03 68 = 06 6
3 55 I 5 3
g 02 43 S04 4
IS 35 = 35
0.1 2 »n 02 2
— Source current 1 Source current 1
0 N e lie nlileskls il 0 0 { i o b el 0
0 100  fs200 300 400 500 0 50 fs100 150 200 250
Number of rotations (min~") Number of rotations (min~)
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FB511M421S-CX10 FB511M421S-CX20
FB511M421D-CX10 FB511M421D-CX20
20 10 2.0 10
Full step - 9 i i Full step - 9
Allowwahl
16 !73 =z 16— torque ?/ =
E £ E =
z 12 Allowable torque 6 2 =12 6 2
@ 5 3 @ 5 3
=] =]
S 08 4 2 S 08 42
= 35 = 3 5
04 2w 04 2 v
{—— Source current 1 Source current 1
0 g nkndnins S 0 e nkniniuiniai ks |
0 50 fs 100 150 200 0 20 fs 40 60 80 100
Number of rotations (min~") Number of rotations (min~")
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FB511M421S-CX30 FB511M421S-CX36
FB511M421D-CX30 FB511M421D-CX36
20 ‘ ‘ T 10 20 ‘ ‘ I 10
i i Full step - 9 i i Full step - 9
(sl Allowahl
16 —A torque ? g 16— torque 3 g
= - 'é“ -
=12 6 8 =12 6 @
3 5 3 I 5 3
Sos 4 S 08 P
S 35 = 35
04 2 »n 04 2 »n
{—— Source current 1 Source current 1
) I S e s ki I 0 4 s inininiaini 0
0 10 20fs 30 40 50 60 0 10 fs20 30 40 50
Number of rotations (min~") Number of rotations (min~")
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)

System Configuration DiagramPp. 12 Set Model Configuration®pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver DimensionsPp. 45

If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



yLLAVETTTEO Low-backlash gear model Acinput driver + Motor with low-backlash gear

4
2
S
)
38
e Motor size 60 mm sq. = §
Motor + gear length 94.8 mm ® s
i Set model number FB512M601S-CX3.6 A FB512M601S-CX7.2 = FB512M601S-CX10 | FB512M601S-CX20 A FB512M601S-CX30 A FB512M601S-CX36 ?’..
Sgﬁe Configuration item: motor model number ~ SM5601-72CXA40 | SM5601-72CXB40 SM5601-72CXE40 | SM5601-72CXG40 SM5601-72CXJ40 SM5601-72CXK40 §.
Configuration item: driver model number F5PAB075P100 F5PAB075P100 F5PAB075P100 F5PAB075P100 F5PAB075P100 F5PAB075P100 =
Set model number FB512M601D-CX3.6 | FB512M601D-CX7.2 A FB512M601D-CX10 | FB512M601D-CX20 | FB512M601D-CX30 | FB512M601D-CX36 <
SD#:flt Configuration item: motor model number ~ SM5601-72CXA10 | SM5601-72CXB10 SM5601-72CXE10 | SM5601-72CXG10 SM5601-72CXJ10 SM5601-72CXK10
Configuration item: driver model number F5PABO075P100 F5PAB075P100 F5PAB075P100 F5PAB075P100 F5PAB075P100 F5PAB075P100
Allowable torque N-m 1.25 2.5 3 3.5 4 4
Rotor inertia X10*kg-m? 0.2 0.2 0.2 0.2 0.2 0.2
Rated current Alphase 0.75 0.75 0.75 0.75 0.75 0.75
Basic step angle ° 0.2 0.1 0.072 0.036 0.024 0.02
Gear ratio = 1:3.6 1:7.2 1:10 1:20 1:30 1:36
Backlash “orless 0.55 0.25 0.25 0.17 0.17 0.17
Allowable speed min” 500 250 180 90 60 50
Motor mass *' kg 1 1 1 1 1 1
Allowable thrust load N 30 30 30 30 30 30
Allowable radial load *2 N 100 100 100 100 100 100

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6 and 1:7.2, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36.
*1 Driver mass P p. 45
*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram
Winding current: 0.75A/phase

Allowable torque Source current (no load)
fs: Maximum self-start frequency when not loaded ®
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System Configuration DiagramPp. 12 Set Model Configuration»pp. 14 to 15 Motor DimensionsPpp. 39 to 43  Driver DimensionsPp. 45
If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded. 31

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



AC Input Set Models/Drivers Microstep

yLLAVETTTEO Low-backlash gear model Acinput driver + Motor with low-backlash gear

Gigo Motorsize 86 mm sq. (angular dimension 90 mm sq.)
Motor + gear length 131 mm
i Set model number FB512M861S-CX3.6 = FB512M861S-CX7.2 | FB512M861S-CX10 | FB512M861S-CX20 = FB512M861S-CX30 A FB512M861S-CX36
gg;%ie Configuration item: motor model number ~ SM5861-72CXA40 | SM5861-72CXB40 | SM5861-72CXE40 | SM5861-72CXG40 | SM5861-72CXJ40 SM5861-72CXK40
Configuration ftem: driver model number F5PAB075P100 F5PAB075P100 F5PAB075P100 F5PAB075P100 F5PAB075P100 F5PAB075P100
Set model number FB512M861D-CX3.6 | FB512M861D-CX7.2 | FB512M861D-CX10 | FB512M861D-CX20 A FB512M861D-CX30 | FB512M861D-CX36
SD#:flt Configuration item: motor model number ~ SM5861-72CXA10 | SM5861-72CXB10 | SM5861-72CXE10 | SM5861-72CXG10 | SM5861-72CXJ10 SM5861-72CXK10
Configuration item: driver model number F5PABO075P100 F5PABO75P100 F5PAB075P100 F5PABO75P100 F5PAB075P100 F5PAB075P100
Allowable torque N-m 4.5 9 9 12 12 12
Rotor inertia X10*kg-m? 1.48 1.48 1.48 1.48 1.48 1.48
Rated current Alphase 0.75 0.75 0.75 0.75 0.75 0.75
Basic step angle ° 0.2 0.1 0.072 0.036 0.024 0.02
Gear ratio = 1:3.6 1:7.2 1:10 1:20 1:30 1:36
Backlash “orless 0.35 0.22 0.22 0.15 0.15 0.13
Allowable speed min™ 500 250 180 90 60 50
Motor mass *' kg 2.95 2.95 2.95 2.95 2.95 2.95
Allowable thrust load N 60 60 60 60 60 60
Allowable radial load *2 N 300 300 300 300 300 300

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6 and 1:7.2, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36.
*1 Driver mass P p. 45

*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram
Winding current: 0.75A/phase

Allowable torque Source current (no load)
fs: Maximum self-start frequency when not loaded ®
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System Configuration DiagramPp. 12 Set Model Configuration®pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver DimensionsPp. 45

If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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POV Harmonic gear model Acinput driver + Motor with harmonic gear

e Motor size 42 mm sq. 60 mm sq.

Motor + gear length 74.4 mm 116.3 mm
i Set model number FB511M421S-HX30 A FB511M421S-HX50 ' FB511M421S-HX100 A FB512M601S-HX50 & FB512M601S-HX100

Sgﬁe Configuration item: motor model number ~ SM5421-32HXJ40 | SM5421-32HXL40 | SM5421-32HXM40 | SM5601-72HXL40 | SM5601-72HXM40
Configuration item: driver model number F5PAB035P100 F5PAB035P100 F5PAB035P100 F5PAB075P100 F5PAB075P100
Set model number FB511M421D-HX30 | FB511M421D-HX50 A FB511M421D-HX100 | FB512M601D-HX50 | FB512M601D-HX100

SD#:flt Configuration item: motor model number ~ SM5421-32HXJ10 | SM5421-32HXL10 | SM5421-32HXM10 | SM5601-72HXL10 | SM5601-72HXM10
Configuration item: criver model number F5PAB035P100 F5PAB035P100 F5PAB035P100 F5PABO75P100 F5PAB075P100

Allowable torque N-m 2.2 3.5 5 5.5 8

Momentary allowable torque N-m 4.5 8.3 11 14 20

Rotor inertia X10kg-m? 0.04 0.04 0.04 0.23 0.23

Rated current Alphase 0.35 0.35 0.35 0.75 0.75

Basic step angle ° 0.024 0.0144 0.0072 0.0144 0.0072

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 — — = 0.4t0 3(£0.28 N-m) | 0.4to 1.5 (£0.4 N-m)

Allowable speed min’’ 116 70 35 70 35

Motor mass *' kg 0.44 0.44 0.44 1.22 1.22

Allowable thrust load N 1150 1150 1150 400 400

Allowable radial load *? N 275 275 275 360 360

Note: The motor and gear output shaft rotate in the opposite direction.

*1 Driver mass P p. 45

*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram
Momentary allowable torque

Allowable torque

FB511M421S-HX30
FB511M421D-HX30

Source current (no load)
Source current (load applied)

fs: Maximum self-start frequency when not loaded ®
FB511M421S-HX50
FB511M421D-HX50
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Winding current: 5

‘ 10 Winding current: 10 ‘ 10
0.35 A/phase ‘ ‘ l Full step - 9 0.35 A/phase Full step - 9
4 | Momentary allowable torque 8 =3 8 8 =
R O e e — 73 _ | Momentary allowable torque 7=
= T =1 £ N R -~ 5
= 3 St 6 2 = 6 = == 6 2
o t——— Allowable torque ! 5 3 = - 5 5
=] =3
T 2 4 @ & 4 |— Allowable torque 4 @
IS 35 = ! ‘ 35
1 24 2 1 1 23
Source current P 1 | Source current | 1
e s = |, Y e s B
0 fs20 40 60 80 100 120 0 10fs 20 30 40 50 60 70 80
Number of rotations (min~") Number of rotations (min~")
. . . . . . \ | | | | |
0 10 20 30 0 10 20 30
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FB511M421S-HX100 FB512M601S-HX50
FB511M421D-HX100 FB512M601D-HX50
Winding current: 20 ‘ 10 Winding current: 20 ‘ 10
0.35 A/phase Full step -| 9 0.75 A/phase } } } } Full step -| 9
16 8 = 16\ Momentary allowable torque 8 <
£ e € g
2 12 Momentary alowable orque 6 g 21 s e
Fy mop—ee 5 3 = 5 3
S —— s
) L Allowqble turgue 3 § e 7iA”OW6ible torque 3 §
4 } } 2 xn 4 I Source current — i 2 »
[ | Source current —= 1 ‘\ ____ 1__ ______ — 1
______ o yTTyII 0 = s —4-——4—— 0
0 5fs 10 15 20 25 30 35 40 0 fS90 20 30 40 50 60 70 80
Number of rotations (min~") Number of rotations (min~")
L | | | | | | . . . , . .
0 10 20 30 0 10 20 30
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FB512M601S-HX100
FB512M601D-HX100
Winding current: 50 ‘ 10
0.75 A/phase Full step | 9
40 8 —
z =
=3 6 o
° 55
S Momentary allowable torque ©
=2 = + - 4 o
i — 3 &
T T
10 | Allowable torque Slour.c'ﬁ_‘current‘ 2.3
[ b T I I 1
Bttt i HSMNINN SS A 0
0 fss 0 15 20 25 30 35 40
Number of rotations (min~")
0 10 20 30
Pulse rate (kpulse/s)
System Configuration DiagramPp. 12 Set Model Configuration»pp. 14 to 15 Motor DimensionsPpp. 39 to 43  Driver DimensionsPp. 45
If allowable instantaneous torque is exceeded when using a motor with harmonic gears, the gears may be damaged. When selecting a motor, ensure that its allowable instantaneous torque will not be exceeded. 33

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



AC Input Set Models/Drivers Microstep

POV Harmonic gear model Acinput driver + Motor with harmonic gear

Gipe Motor size 86 mm sq. (angular dimension 90 mm sq.)

Motor + gear length 148 mm
; Set model number FB512M861S-HX50 A FB512M861S-HX100

gg;%ie Configuration item: motor model number ~ SIM5861-72HXL40 SM5861-72HXM40
Configuration item: driver model number F5PAB075P100
Set model number FB512M861D-HX50 | FB512M861D-HX100

SD#:flt Configuration item: motor model number ~ SIM5861-72HXL10 SM5861-72HXM10
Configuration item: driver model number F5PABO075P100

Allowable torque N-m 25 40

Momentary allowable torque N-m 34 59

Rotor inertia X104kg-m? 1.68 1.68

Rated current Alphase 0.75 0.75

Basic step angle ° 0.0144 0.0072

Gear ratio — 1:50 1:100

Hysteresis loss Arc min or less = —

Lost motion Arc min 0.4t03 (X1 N'm) 0.4t03(£1.2N-m)

Allowable speed min’' 70 35

Motor mass *' kg 3.6 3.6

Allowable thrust load N 1400 1400

Allowable radial load *? N 1600 1600

Note: The motor and gear output shaft rotate in the opposite direction.
*1 Driver mass P p. 45
*2 When load is applied at 1/3 length from output shaft edge.

M Characteristics diagram
Winding current: 0.75A/phase

Momentary allowable torque
Allowable torque

Source current (no load)
Source current (load applied)

FB512M861S-HX100

fs: Maximum self-start frequency when not loaded ®

FB512M861S-HX50

FB512M861D-HX50 FB512M861D-HX100
50 ‘ ‘ ‘ ‘ I 10 100 I 10
‘ ‘ ‘ ‘ Full step-{ 9 Full step-{ 9
40 8 = 80 8 =
. Momentary allowable torque 7 < . 7 <
[S il etk el el 4d. k= 3 k=
Ea i ~. 6 5 £ o [Momentary allowable torque__| 65
= Allowable torque N, 5 5 - r T T N 5 5
E ‘ ‘ o g Allowable torque Sk o
o 2 ‘ ‘ 4 b o 40 ‘ ‘ i 4 2
o = o =
= Source current 3 3 = Source current 3 3
10 . 23 2 . 3
o = - 1 o - — 1
R Ett etk et ———————— 0 S Rl I S —————————— 0
0 fs10 20 30 40 50 60 70 80 0 fs5 0 15 20 25 30 35 40
Number of rotations (min~") Number of rotations (min~')
L . . | . | \ . . | . |
0 10 20 30 0 10 20 30

Pulse rate (kpulse/s) Pulse rate (kpulse/s)

System Configuration DiagramPp. 12 Set Model Configuration®pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver DimensionsPp. 45

If allowable instantaneous torque is exceeded when using a motor with harmonic gears, the gears may be damaged. When selecting a motor, ensure that its allowable instantaneous torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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200V series EIectromagnetic brake model Acinput driver + Motor with electromagnetic brake

Basic step angle: 0.72°

e Motor size 42 mm sq. 60 mm sq.
Motor + brake length 68 mm 74.3 mm 82 mm 91.4 mm 102.6 mm 131.3 mm
; Set model number FB511M421S-XB | FB511M422S-XB | FB511M423S-XB | FB512M601S-XB | FB512M602S-XB | FB512M603S-XB
ghr;gfie Configuration item: motor model number - SM5421-32XB40 | SM5422-32XB40 | SM5423-32XB40 | SM5601-72XB40 | SM5602-72XB40 | SM5603-72XB40
Configuration item: driver model umber ~ FEPABO35P100 | F5PAB035P100 | F5PAB035P100 | F5PAB075P100 | F5PAB075P100 | F5PAB075P100

Microstep
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Holding torque N-m min. 0.13 0.185 0.245 0.57 0.9 1.7

Rotor inertia X10*kg-m? 0.043 0.06 0.071 0.36 0.47 0.76
Rated current Alphase 0.35 0.35 0.35 0.75 0.75 0.75
Motor mass *' kg 0.39 0.46 0.563 0.96 1.14 1.61
Allowable thrust load N 10 10 10 20 20 20
Allowable radial load *2 N 56 54 52 191 183 170

m Brake type _ No excitation No excitation No excitation No excitation No excitation No excitation
L actuating type actuating type actuating type actuating type actuating type actuating type
% Power supply input v 24+5% 24+5% 241+5% 24+5% 241+5% 24+5%

3 Power consumption W 2.4 (75°C) 2.4 (75°C) 2.4 (75°C) 6 (75°C) 6 (75°C) 6 (75°C)

% Static friction torque  N-m min. 0.3 0.3 0.3 0.8 0.8 0.8

& Brakeoperating g gy 20 20 20 20 20 20

o time

[

& Errﬁl:e release ms max. 30 30 30 30 30 30 h

*1 Driver mass P p. 45
*2 The load point is at the tip of the output shaft.

M Characteristics diagram

With rubber coupling Pull-out torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded ®

FB511M421S-XB FB511M422S-XB
Winding current: 0.25 ‘ 10 Winding current: 05 ‘ 10
0.35 A/phase Full step -| 9 0.35 A/phase Full step { 9
0.20 8 = 04 8 =
= Pull-out torque 7 E 5 7 E
- ’_~\ 0
=015 6 % =03 Pull-out torque 6 %
g — >3 g >3
5010 43 502 42
= 35 = —— 35
0.05 2@ 0.1 s
Source current 1 Source current 1
s g e 2 S i S I B 0 = 0
0 fs 1000 2000 3000 4000 5000 6000 0 fs1000 2000 3000 4000 5000 6000
Number of rotations (min~") Number of rotations (min~")
0 10 20 30 40 50 0 10 20 30 40 50
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FB511M423S-XB FB512M601S-XB
Winding current: 05 ‘ 10 Winding current: 10 ‘ 10
0.35 A/phase Full step -| 9 0.75 A/phase ‘ } Full step - 9
04 3 =< 08 | pull-outtorque g <
E [ Pull-outtorque = E I e
s ! 6 o =06 6 §
Y 5 3 = 5 5
Z02 4@ S04 4 e
= Py = o
= 35 © 3 5
01 —, 3 02 Source current 23
’ Source current 1 - j ;
0 bz TN g gt MUSSE RE— 0 0 R F-——1--f-—1--- 0
0 f 2000 3000 4000 5000 6000 0 fs 1000 2000 3000 4000 5000 6000
Number of rotations (min~") Number of rotations (min~")
0 10 20 30 40 50 0 10 20 30 40 50
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FB512M602S-XB FB512M603S-XB
Winding current: 20 ‘ 10 Winding current: 5 : 10
0.75 A/phase Full step -| 9 0.75 A/phase Full step | 9
16 iz 4 i
€ k] = -
=12 Pull-out torque 6 é ; 3 6 §
Iy 5 3 = 55
A 08 4 o ER) Pull-out torque 4 :
s 3 £ 5 ! 3 £
04 Source_current 2 3 1 Source current 283
e ‘ ] b e —
0 *""—* """"""""""""""""" 0 1) ettt it ettt ettt mfeenttenh sdesttesis 0
0 fs 1000 2000 3000 4000 5000 6000 0 fs'500 1000 1500 2000 2500 3000
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0 10 20 30 20 50 0 5 10 15 2 %
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
System Configuration DiagramPp. 12 Set Model Configuration»pp. 14 to 15 Motor DimensionsPpp. 39 to 43  Driver DimensionsPp. 45
The electromagnetic brake only works when the motor is stopped, and cannot be used for braking. 35

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



AC Input Set Models/Drivers Microstep

200V series Electromagnetic brake model Acinput driver + Motor with electromagnetic brake

Basic step angle: 0.72°

e Motor size 86 mm sq.
Motor + brake length 119.5 mm 150 mm 180.4 mm
; Set model number FB512M861S-XB | FB512M862S-XB | FB512M863S-XB
3121%18 Configuration item: motor model number - SIM5861-72XB40 | SM5862-72XB40 | SM5863-72XB40
Configuration item: driver model number ~ FSPABO75P100 | F5PAB075P100 F5PAB075P100

Holding torque N-m min. 2.3 4.4 6.8
Rotor inertia X104kg-m? 2.55 4.07 5.57
Rated current Alphase 0.75 0.75 0.75
Motor mass *' kg 2.6 3.75 4.85
Allowable thrust load N 60 60 60
Allowable radial load *? N 200 200 200
Biel® s _ No excitation No excitation No excitation
a P actuating type actuating type actuating type
% Power supply input \Y 24+10% 24+10% 24110%
3 Power consumption W 10.5 (20°C) 10.5 (20°C) 10.5 (20°C)
E Static friction torque  N-m min. 5 5 5
i E;?ge operating o max. 20 20 20
% Brake release TS (TR 50 50 50
time ’

*1 Driver mass P p. 45
*2 The load point is at the tip of the output shaft.

M Characteristics diagram

Winding current: 0.75A/phase Pull-out torque Source current (no load) ----- Source current (load applied) -
With rubber coupling fs: Maximum self-start frequency when not loaded ®
FB512M861S-XB FB512M862S-XB
5 I 10 10 I 10
Full step | 9 Full step -{ 9
4 8 = 8 8 =
E 3 ; E E 6 ; :‘E’
= Pull-out torque 5 5 % Pull-out torque 5 g
]
g 2 \‘\ ‘ 4 Ean 43
ey 35 IS 35
ource current o o
Tt 24 2 e 24
— - Source current E—— 1
B B e et etaltat P it e P i R S R T P
0 fs 500 1000 1500 2000 2500 3000 0 200 fs 400 600 800 1000 1200 1400 1600 1800 2000
Number of rotations (min~") Number of rotations (min~")
0 5 10 15 20 2 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FB512M863S-XB
10 | | ‘ 10
‘ Full step - 9
8 — Pull-out torque 8 g
g T e
= 6 6 2
[+ 5 =
S 4 43
o —
= Source current 3 3
2 2 »
_______ 1
____________________________ 0

0
0 200 fs 400 600 800 1000 1200
Number of rotations (min~)

0 2 4 6 8 10
Pulse rate (kpulse/s)

System Configuration DiagramPp. 12 Set Model Configuration®pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver DimensionsPp. 45
36 The electromagnetic brake only works when the motor is stopped, and cannot be used for braking.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



O A Encoder model  Acinput driver + Motor with encoder

Basic step angle: 0.72°

o
[
e Motor size 42 mm sq. 60 mm sq. H
Motor + encoder length 51.3 mm 57.6 mm 65.3 mm 65.6 mm 76.8 mm 105.5 mm g
Set model number FB511M421S-XE | FB511M422S-XE | FB511M423S-XE | FB512M601S-XE | FB512M602S-XE | FB512M603S-XE

gme Configuration item: motor model number ~ SIM5421-32XE40 | SM5422-32XE40 | SM5423-32XE40 | SM5601-72XE40 | SM5602-72XE40 | SM5603-72XE40
Configuration item: driver model number ~ FEPABO35P100 | F5PAB035P100 | F5PAB035P100 | F5PAB075P100 | F5PAB075P100 F5PAB075P100

AC Input Set Models/Drivers

Holding torque N-m min. 0.13 0.185 0.245 0.57 0.9 1.7
Rotor inertia X10*kg-m? 0.028 0.045 0.056 0.2 0.31 0.6
Rated current Alphase 0.35 0.35 0.35 0.75 0.75 0.75
Motor mass *! kg 0.33 0.4 0.47 0.68 0.86 1.33
Allowable thrust load N 10 10 10 20 20 20
Allowable radial load *? N 56 54 52 191 183 170
Resolution P/R 4000 4000 4000 4000 4000 4000
Number of channels CH 3 3 3 3 3 3
(":,:' Output method o Line driver Line driver Line driver Line driver Line driver Line driver
3 (C-MOS) (C-MOQOS) (C-MOS) (C-MOQOS) (C-MOS) (C-MOQOS)
% Max. response frequency kHz 220 220 220 220 220 220
Power supply input V 5+5% 5+5% 5+5% 5+5% 5+5% 5+5%
Current consumption  MA max. 100 100 100 100 100 100

*1 Driver mass P p. 45 h
*2 The load point is at the tip of the output shaft.

M Characteristics diagram

With rubber coupling Pull-out torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded ®

FB511M421S-XE FB511M422S-XE
Winding current: 0.25 ‘ 10 Winding current: 05 ‘ 10
0.35 A/phase Full step - 9 0.35 A/phase Full step - 9 \
0.20 8 = 04 8 =
= [ Pull-outtorque 7 E 5 7 E
- ’_~\ 0
=015 6 %’ =03 Pull-out torque 6 g
3 — 53 2 53
5010 43 502 42
= 35 = —— 35
0.05 2@ 0.1 s
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B et S A R 0 [ gz T T S D T T 0
0 fs1000 2000 3000 4000 5000 6000 0 fs1000 2000 3000 4000 5000 6000
Number of rotations (min~") Number of rotations (min~")
0 10 20 30 40 50 0 10 20 30 40 50
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FB511M423S-XE FB512M601S-XE
Winding current: 05 ‘ 10 Winding current: 10 ‘ 10
0.35 A/phase Full step -| 9 0.75 A/phase ‘ } Full step - 9
04 ? =< 08 | pull-outtorque g <
= Pull-out torque = E r =
S 03 ! 6 & S 06 6 5
Y 5 3 = 5 5
g 02 1 e g 04 4 e
g 2 g 3
2 3 5 [ s 3 ‘g
01 — 02 olree U ]
Source current N s ‘ 1
T ittt sttt Hastastestontn mianiostontont Sttt 0 0 B it it mi S 0
0 fS1000 2000 3000 4000 5000 6000 0 fs 1000 2000 3000 4000 5000 6000
Number of rotations (min~") Number of rotations (min~")
0 10 20 30 40 50 0 10 20 30 40 50
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FB512M602S-XE FB512M603S-XE
Winding current: 20 ‘ 10 Winding current: 5 : 10
0.75 A/phase Full step -| 9 0.75 A/phase Full step | 9
16 3 = 4 3 z
B = E =
=12 Pull-out torque 6 é § 3 6 §
Iy 5 3 > 55
S © S Pull-out torque o
=08 4 o s 2 h 4 o
= s : 3 2 N 3 £
04 ource curren 2 A 1 Source CU"EH1 2 8
. | —1 e ?” [ —— |
P et eSS NS S IRESASE T —— S RO IR AS— 0
0 fs 1000 2000 3000 4000 5000 6000 0 fs'500 1000 1500 2000 2500 3000
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0 10 20 30 20 50 0 5 10 15 2 %
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
System Configuration DiagramPp. 12 Set Model Configuration»pp. 14 to 15 Motor DimensionsPpp. 39 to 43 Driver DimensionsPp. 45 37

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



AC Input Set Models/Drivers Microstep

LA Encoder model  Acinput driver + Motor with encoder

Basic step angle: 0.72°

e Motor size 86 mm sq.
Motor + encoder length 79.5 mm 110 mm 140.5 mm
Set model number FB512M861S-XE | FB512M862S-XE A FB512M863S-XE

SINgIe. Cuguaton e moormosei runer - SM5861-72XE40 | SM5862-72XE40 | SM5863-72XE40
Configuration item: driver model number ~ FSPABO75P100 | F5PAB075P100 F5PAB075P100

Holding torque N-m min. 2.3 4.4 6.8
Rotor inertia X104kg-m? 1.48 3 4.5
Rated current Alphase 0.75 0.75 0.75
Motor mass *! kg 1.8 3 4.1
Allowable thrust load N 60 60 60
Allowable radial load *2 N 200 200 200
Resolution P/R 4000 4000 4000
Number of channels CH 3 3 3
T oupumonod  —  Lpmaner | Upedmer | Lnearve
% Max. response frequency kHz 220 220 220
Power supply input V 5+5% 5+5% 5+5%
Current consumption  MmA max. 100 100 100

*1 Driver mass P p. 45
*2 The load point is at the tip of the output shaft.

M Characteristics diagram

Winding current: 0.75A/phase Pull-out torque Source current (no load) ----- Source current (load applied) -
With rubber coupling fs: Maximum self-start frequency when not loaded ®
FB512M861S-XE FB512M862S-XE
5 I 10 10 I 10
Full step | 9 Full step - 9
4 8 g 8 8 g
£ P E £ § 5
z 3 Pull-out torque 5 5 % Pull-out torque 5 5
]
g 2 T 4@ Ean 4@
S ‘ 3 e S 3 e
= Source current 3 3
1t 24 2 e 24
— " Source current E—— 1
—————————————————————————————————— ) i e e Sy U PR S S
0 fs500 1000 1500 2000 2500 3000 0 200 fs 400 600 800 1000 1200 1400 1600 1800 2000
Number of rotations (min~") Number of rotations (min~")
0 5 10 15 20 25 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FB512M863S-XE
10 | | ‘ 10
‘ Full step 4 9
8 [ Pull-outtorque 8 g
g T e
= 6 6 2
[+ 5 =
S 4 4o
S g
= [ Source current 3 3
2 ~<c 2 »
g 1

0
0 200 fs 400 600 800 1000 1200
Number of rotations (min~)

0 2 4 6 8 10
Pulse rate (kpulse/s)
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Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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Stepping Motor: Dimensions  (unit: mm) 5
2]
S8
M Standard models 23
S
42 mm s(q. Motor connector 60 mm sq. Motor connector g s
Manufacturer: Tyco Electronics Japan G.K. Manufacturer: Tyco Electronics Japan G.K.\ i
Housing: 1-1827864-4 Housing: 1-1827864-4 E‘
Terminal: 1827570-2 Terminal: 1827572-2 \ S
Lead wire: 2141 L+1 24+0.5 Lead wire: =
Sc’\jeDw forl | 1541 L1 20405 o 9 UL3266 AWG26 = 750,25 |2:025 g g UL3.‘266 AWG22 =i
GND terminal 2+0.25| 41| S|os| ULvinyl tube N § Screw for +1 m +lo9loc UL vinyl tube S
M3x0.5x6L T 15°0°5|“%| 300V 105°C Blagk_f—— & OND terminal 120.9] 200 S @ 300V 105°C BQ!ack 3l
! — — e A ] I
D section S B ® Effective tapping m M3x0.5x6L \ S 0sP D
iz @ depth 4 min.  _| ﬁ%\ > 404 5+0. K Q)
..... = . ,
oL (@) 4-M3x0.5 & 0 2] BE— Q_, U
og o1& S I ® 2 @
; oo ] b ©
8 4 8.5+0.15 Il 2 9.5£0.15
Cross section S-S 4-31:0.25 . 4-50+0.13
45+0.15| | — [14240.25 75+0.15 | Cross section S-S [60+0.5

D section details
+1
15 0 (Effective length)

Set model number Motor model number

Motor length (L)

Set model number

Motor model number

Motor length (L)

Single shaft Dual shaft Single shaft Dual shaft Single shaft Dual shaft Single shaft Dual shaft
FA511M421S FA511M421D FA512M601S FA512M601D
FB511M421S FB511M421D SM5421-3240 SM5421-3210 35 FB512M601S FB512M601D SM5601-7240 SM5601-7210 49
FA511M422S FA511M422D FA512M602S FA512M602D
FB511M422S FB511M422D SMb5422-3240 SM5422-3210 41 FB512M602S FB512M602D SM5602-7240 SM5602-7210 60
FA511M423S FA511M423D FA512M603S FA512M603D
FB511M423S FB511M423D SMb5423-3240 SM5423-3210 49 FB512M603S FB512M603D SM5603-7240 SM5603-7210 89
86 mm sq. Motor connector
Manufacturer: Tyco Electronics Japan G.K.
Housing: 1-1827864-4 —
Screw for  Jerminal: 1827572-2 2
. o
GND terminal Lead wire: ©
M4x0.7x6L w| UL3266 AWG22 S
32+1 L+1 37+0.5 S . A
8105 12:025|0 UL vinyl tube N S
+1 D s 300V 105°C Black 3]
| S (& )
g ® K§®
>l oo 406502 /7. ;{\ Set model number Motor model number Motor length (L)
ol s al g \)é 5(/ Single shaft Dual shaft Single shaft Dual shaft g
b= ! 1 @ FA512M861S  FA512M861D i i
= | = S S) FRE12M861S  FReiaMsaip | SMB861-7240  SM5861-7210 66
‘j 250 13+0.15 FA512M862S FA512M862D
s 4-7020.13 FB512M862S FB512M862D SM5862-7240 SM5862-7210 96.5
13+0.15 | Cross section S-S [185.5+0.5 P vEoas  EASIZMIBSID  SMsg637240  SMS8637210 127
M Low-backlash gear models
42 mm sq. Motor connector 60 mm sq. Motor connector
Manufacturer: Tyco Electronics Japan G.K.\ Manufacturer: Tyco Electronics Japan G.K.\
Housing: 1-1827864-4 Hous_mg: 1-1827864-4
Screw for Terminal: 1827570-2 \ Screw for  Jerminal: 1827572-2 VS
GND terminal GND terminal . 5
M3x0.5x6L Lead wire: M3x0.5x6L Lead wire: §
UL3266 AWG26 - 94,841 32405 UL3266 AWG22 ¢y < =
15+1 65.4+1 20+0.5 o =S -0t LY. o UL vinyl tube bt
I NN : +1 3+0.5 N s o
? 3+0.5 IR UL vinyl tube 20 0 [;] 4 2] o 300V 105°CBlack 3l
) oo 92| 300V 105°C Black L [ 120.2P< & &
D section T 00 0, o 1 9| «
Q| =| 4-M4x0.7 S ®| A
sq ] S| 8| g I 1\ S B 8 s
m ective tapping 7N EEE al {7
o~ s ~ . — depth 8 min. XY 2| |- - © )
5 o S84 g . SAR\N
OOI +1 £ OOI g j} @
8 12 0 5.5£0.1 8 =l /s
Cross section S-S ) : R . - 4-49.5+0.2
4.5+0.15|| = Dsectiondetails 4-31:0.2 75+0.15 Cross section S-S M 0
+1 _ +0. =020, ——————————— Effective tapping DGO+2'5
15 0_(Effective length) 142 -15 depth 8 min. -
Set model number Motor model number Set model number Motor model number
Single shaft Dual shaft Single shaft Dual shaft Single shaft Dual shaft Single shaft Dual shaft

F[J511M421S-CX3.6

F[J511M421D-CX3.6

SM5421-32CXA40

SM5421-32CXA10

F[J512M601S-CX3.6

F[J512M601D-CX3.6

SM5601-72CXA40

SM5601-72CXA10

F[1511M421S-CX7.2

F[]511M421D-CX7.2

SM5421-32CXB40

SM5421-32CXB10

F[1512M601S-CX7.2

F[1512M601D-CX7.2

SM5601-72CXB40

SM5601-72CXB10

F[J511M421S-CX10

F[J511M421D-CX10

SM5421-32CXE40

SM5421-32CXE10

F[J512M601S-CX10

F[J512M601D-CX10

SM5601-72CXE40

SM5601-72CXE10

F[J511M421S-CX20

F[J511M421D-CX20

SM5421-32CXG40

SM5421-32CXG10

F[]512M601S-CX20

F[J512M601D-CX20

SM5601-72CXG40

SM5601-72CXG10

F[I511M421S-CX30

F[J511M421D-CX30

SM5421-32CXJ40

SM5421-32CXJ10

F[1512M601S-CX30

F[1512M601D-CX30

SM5601-72CXJ40

SM5601-72CXJ10

F[J511M421S-CX36

F[J511M421D-CX36

SM5421-32CXK40

SM5421-32CXK10

For ‘[J’ inthe set model numbers, ‘A’ denotes 100 VAC and ‘B’ denotes 200 VAC.

F[J512M601S-CX36

F[J512M601D-CX36

SM5601-72CXK40

SM5601-72CXK10

For ‘[J’ in the set model numbers, ‘A’ denotes 100 VAC and ‘B’ denotes 200 VAC.
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= = =
L] -
Stepping Motor: Dimensions  (unit: mm)
M Low-backlash gear models
86 mm sq.
Motor connector
Screw for Manufacturer: Tyco Electronics Japan G.K.
GND terminal Housing: 1-1827864-4
M4x0.7x6L Terminal: 1827572-2
Lead wire:
g o UL3266 AWG22
d o4 UL vinyl tube 32+1 131+1 20 32+1
3 2 300V 105°C Black co D +05],
g ] S | W
© S +1 5| 8§ $ G
© ® B <| (25 0 +1|og| o5
a ‘—“ 250 &N ©
° ° o) A —
E 3 B, B 5 8
& : ~
° ° 8 2 | \ N
Q [) YIS \.J
S| e
@ @ §°g‘ & in )
13+0.15 - 1
= 0 0 g AMex126 /1,5
85.5+0.5 25-0.2 4-0.03  og| Effective tapping
depth 15 min. 4'73'6+i?-2
o t
(90-3
Parallel key (attached to the motor)
Set model number Motor model number
Single shaft Dual shaft Single shaft Dual shaft
F[]512M861S-CX3.6 F[1512M861D-CX3.6 SM5861-72CXA40 SM5861-72CXA10
F[]512M861S-CX7.2 F[1512M861D-CX7.2 SM5861-72CXB40 SM5861-72CXB10
F[J512M861S-CX10 F[]1512M861D-CX10 SM5861-72CXE40 SM5861-72CXE10
F[J512M861S-CX20 F[1512M861D-CX20 SM5861-72CXG40 SM5861-72CXG10
F[512M861S-CX30 F[1512M861D-CX30 SM5861-72CXJ40 SM5861-72CXJ10
F[]512M861S-CX36 F[1512M861D-CX36 SM5861-72CXK40 SM5861-72CXK10
For ‘[’ in the set model numbers, ‘A’ denotes 100 VAC and ‘B’ denotes 200 VAC.
M Harmonic gear models
42 mm sq. Motor connector
Manufacturer: Tyco Electronics Japan G.K. \
Housing: 1-1827864-4 \
. Terminal: 1827570-2 \
Screw for GND terminal =
M3x0.5x6L Lead wire: &
UL3266 AWG26 S
151 74.4+1 X
25:1 g| UL vinyl tube (R
7£0.2 2:0.2 S w» 300V 105°C Black &
o ol g -
g 2258021 51§ 6-M3x0.5
oo | Effective tapping
g ° depth 5 min.
S o
B oS |
n ©
~ <o
4 /S - g 88 a
e
D section ™ T
4.5+0.15 (18) Q‘? a%
. - 2 +0.1 e
Cross section S-S 0 0 o & 1.8 0 NN
18-0.18  3-0.025 S (42505
D section details 3| +0.
E e 4-045:02
15 0 (Effective length) /\ ®
(1.2) ‘

Set model number

gg">/ Parallel key (attached to the motor)

Motor model number

Single shaft

Dual shaft

Single shaft

Dual shaft

FA511M421S-HX30
FB511M421S-HX30

FA511M421D-HX30
FB511M421D-HX30

SM5421-32HXJ40

SM5421-32HXJ10

FA511M421S-HX50
FB511M421S-HX50

FA511M421D-HX50
FB511M421D-HX50

SM5421-32HXL40

SM5421-32HXL10

FA511M421S-HX100
FB511M421S-HX100

FA511M421D-HX100
FB511M421D-HX100

SM5421-32HXM40

SM5421-32HXM10



[
B
o
2
1
[=]
~
]
o
. T g
Bl Harmonic gear models 2%
- 8
60 mm sq Motor connector $ s
Manufacturer: Tyco Electronics Japan G.K.\ £
Housing: 1-1827864-4 o
c
Terminal: 1827572-2 \ S
. . <
Screw for GND terminal Lead wire:
\M3x0.5x6L - UL3266 AWG22
211 116.3+1 28+0.5 Og UL vinyl tube
" 10],2.5 N 300V 105°C Black
20 0 m 20| ®
I gy n— —
I ] —J os| (@
s S by e /&
E] (ST “ i 1A
[a] <
m 4-95.5
75:0.15 ol s | 2 4955 é/
. )
Cross section S-S o5 ] | 2]
© o
9 0 0 | N [160+0.7
20-0.21 4003 g 3
<
(1.6) o— ’_
S Parallel key (attached to the motor)
Set model number Motor model number
Single shaft Dual shaft Single shaft Dual shaft
FA512M601S-HX50 FA512M601D-HX50
FB512M601S-HX50 FB512ME01D-HX50 SM°601-72HXLA0  SMBE01-72HXL10
FA512M601S-HX100 FA512M601D-HX100
FB512M601S-HX100 FB512M601D-HX100 SM°601-72HXM40  SM5601-72HXM10
86 mm Sq. Motor connector i
Manufacturer: Tyco Electronics Japan G.K.
Housing: 1-1827864-4 e

Terminal: 1827572-2

Screw for
GND terminal

M4x0.7x6L

Lead wire:
UL3266 AWG22

ol of UL vinyl tube g
Hl H 300V 105°C Black ,_32%1 148+1 40:05 o3
3 3 12 3 ©
o< © (300 | S
s -
oo +1 J
< |25 0
- 25
e ° ° ucz S ‘—-‘ ru- §
| : Di,i ¥ _|_[®] I | = Bloo
19 a 9 »
ol T|eo °e] [+
B
J ‘ )
| |
13:0.15 0 b 9
85.5+0.5 25-0.2 MWOQ' 4-¢9.2+0.2 /| 14.5-0.1
— 90+0.3
o
Parallel key (attached to the motor)
Set model number Motor model number
Single shaft Dual shaft Single shaft Dual shaft

FA512M861S-HX50 FA512M861D-HX50
FB512M861S-HX50 FB512M861D-HX50
FA512M861S-HX100 FA512M861D-HX100
FB512M861S-HX100 FB512M861D-HX100

SM5861-72HXL40  SM5861-72HXL10

SM5861-72HXM40 SM5861-72HXM10

M
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Stepping Motor: Dimensions

(Unit: mm)
M Electromagnetic brake models
42 mm sq. Motor connector 60 mm sq. Motor connector
Manufacturer: Tyco Electronics Japan Gk Manufacturer: Tyco Electronics Japan G.K.
H0u3jng:.1-1827864-4 \ Housing: 1-1827864-4
Terminal: 1827670-2 =) Terminal: 18275722 °
W e
Lot 005 ol o E Lt 20205 . UL3266 AWG22 i
2:0.25] 4 S| og Ulvin Itfjbe § 70.25 2:0.3? s g uL vinyl tube E
150/ & 300V 105°CBlack 5] 20°0°%| ©%| 300V 105°C Black L g
5 S8 gmax05 s 8 g %
A Effective tapping \ B +0.5 ﬁc‘%
m depth 4 min. - 4-¢45 0 3
2 U
5.50.15 | T I ® ' @
Screw for —— ] g ®)
GND terminal 4-31£0.25 ; 9.5+0.15]" ’
VI2.5x0. 4541 142+0.25 Screw for GND terminal 4-5040.13
M2.5x0.45x4L [60+0.5

Set model number

Motor model number

Single shaft Dual shaft

Single shaft Dual shaft

Motor length (L)

Set model number

Motor model number

Single shaft

Dual shaft

Single shaft

Dual shaft

Motor length (L)

FA511M421S-XB

FA512M601S-XB

FB511M421S-XB SM5421-32XB40  — 68 FB512M601S-XB SM5601-72XB40  — 91.4
FA511M422S-XB FA512M602S-XB
FB511M422S-XB SM5422-32XB40  — 74.3 FB512M602S-XB SM5602-72XB40  — 102.6
FA511M423S-XB FA512M603S-XB
FB511M423S-XB SM5423-32XB40  — 82 SM5603-72XB40 — 131.3

86 mm sq.

Motor connector

Manufacturer: Tyco Electronics Japan G.K.
Housing: 1-1827864-4

FB512M603S-XB

o
Terminal: 1827572-2 g
. [T
Screw for GND terminal Lead wire: ~
MI4x0.7x6L UL3266 AWG22 o
L1 37:0.5 2 - Q
S| UL vinyl tube 4
805 | 2:0.25 ©%| 300V 105°C Black 3
S (& Q)
I +1 ® ©
250 |8 O.C%
3 0G| 496502 5
o 2 OB
© 0 [T o
S I g
il | N )
13+0.15
4-70+0.13
[185.5+0.5
Set model number Motor model number Motor length (L)
Single shaft Dual shaft Single shaft Dual shaft g
FA512M861S-XB _
FB512M861S-XB SM5861-72XB40 119.5
FA512M862S-XB _
FB512M862S-XB SM5862-72XB40 150
RSIAEEES IS SM5863-72XB40  — 180.4

FB512M863S-XB

B Encoder models

Manufacturer: Tyco Electronics Japan G.K.

42 mm sq Encoder connector Manufacturer: Ty i Motor connector
. : Tyco Electronics Japan G.K. — — -
[ Housing: 1-1827864-6 Terminal: 1827569-2 l! Housing: 1-1827864-4 Terminal: 1827570-2
o
Lead wire: AWG28 (7/0.127) ¢0.78 PVC gl
- . Lead wire: )
Heat shrink tubing: UL-224 105°C Black <
o g UL3266 AWG26
3 Shielded cable: UL20276 30 V 80°C Black — 3
IS) H
o N g UL vinyl tube §
| O Iﬁ] o2|es 300V 105°C Black -
% o| & e A
I /® S © (]] ¢ ¢
4-M3x0.5 /‘
0 (=)
Screw for [@ — Effective tapping nCr‘Lj“
GND terminal N depth 4 min. “<|;£y
M2.5x0.45x4L m & =
+1 NC T ¢/
15 0
2+0.25 5.5+0.15
L+1 20+0.5 4-31+0.25
Set model number Motor model number N — [142+0.25
Single shaft Dual shaft Single shaft Dual shaft Y

FA511M421S-XE

RS e = SM5421-32XE40  — 51.3
FA511M422SXE

e Mo nE SM5422-32XE40 57.6
FADTIMEZRISNE | _ SMB5423-32XE40  — 65.3

FB511M423S-XE



Il Encoder models

60 mm sq.

Screw for
GND terminal
M2.5x0.45%x4L

Encoder connector

Manufacturer: Tyco Electronics Japan G.K.
Housing: 1-1827864-6

Terminal: 1827569-2

Lead wire: AWG28 (7/0.127) $0.78 PVC

Motor connector

Manufacturer: Tyco Electronics Japan G.K.

Housing: 1-1827864-4

Terminal: 1827572-2

24+0.5
2+0.25 | 2
o
1 |°o9
200 ] o
;)

(=2}

[5ed

o

——— °g

©

[52d

S

Heat shrink tubing: UL-224 105°C Black
Shielded cable: UL20276 30V 80°C Black
Q L1
+
S m 7+0.25
0
S
5/ 3
% 73 (@ @\ %
| € A
: &)
3la dN B
= ~
b m
e} g o,
& P
41.7+0.5
Set model number Motor model number Motor length (L)
Single shaft Dual shaft Single shaft Dual shaft .

FA512M601S-XE

FB512M601S-XE R 6
FA512M602SXE

FB512M602S-XE SMs602-72XE40 78
FA512ME03S-XE  _ SM5603-72XE40  — 105.5

FB512M603S-XE

86 mm sq.

Screw for
GND terminal

M4x0.7x6L \

Encoder connector

Manufacturer: Tyco Electronics Japan G.K.
Housing: 1-1827864-6

Terminal: 1827569-2

Lead wire: AWG28 (7/0.127) ¢0.78 PVC
Heat shrink tubing: UL-224 105°C Black
Shielded cable: UL20276 30V 80°C Black

500+20

Motor connector

Lead wire:

UL3266 AWG22

UL vinyl tube
300V 105°C Black

500+30

(&

63

+0.5
4-¢45 0 U p U
% k::%
N
9.540.15
4-5020.13
J60+0.5

Manufacturer: Tyco Electronics Japan G.K.

Housing: 1-1827864-4

Terminal: 1827572-2

41.7+0.5
1.5 max.

Ls1 37:05

D 8:05, | 21025 | 5

oo

s

S

g

£ B | e

&) — 3

e by ! S

Q ) ]

@\ % |

41.7+0.5

Set model number

Mot del by
otor model number Motor length (L)

Single shaft Dual shaft

Single shaft Dual shaft

FA512M861S-XE

FB512M861S-XE SM5861-72XE40 — 79.5
FA512M862S-XE

FB512M862S-XE SM5862-72XE40 110
FA512M863S-XE [ a0

FB512M863S-XE

4-¢6.5+0.2

Lead wire:
UL3266 AWG22

UL vinyl tube
300V 105°C Black

450+10

500+30

Do)

%

)

A
\
-

Pary
F®

13+0.15

(7]
B
[
2
1
a
~
)
(1]
S §
S %
= ¢
5
(/7]
-
=
Qo
£
Q
<
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Stepping Motor: General Specifications

Motor model number

SM542[] | SM560.] | SM586]

Type

S1 (continuous operation)

Operating ambient temperature

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

Storage temperature

—20°C to +60°C

Operating ambient humidity

95% RH max.: Under 40°C (no condensation)

Storage humidity

95% RH max.: Under 40°C,
57% RH max.: Under 50°C,
35% RH max.: Under 60°C (no condensation)

Operation altitude

1000 m or less above sea level

Vibration resistance

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

Impact resistance

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

F (+155°C)

Withstandable voltage

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

Insulation resistance

At normal temperature and humidity, not less than 100 MQ between motor winding and frame by
500 VDC megger.

Protection grade IP40
Winding temperature rise 85 K max. (Based on SANYO DENKI standard)
Static angle error +0.09°

Thrust play *!

0.075 mm max. (load: 5 N) 0.075 mm max. (load: 10 N) 0.075 mm max. (load: 10 N)

Radial play *2

0.025 mm max. (load: 5 N) 0.025 mm max. (load: 5 N) 0.025 mm max. (load: 5 N)

Shaft runout

0.025 mm 0.025 mm 0.025 mm
Concentricity of mounting pilot
relative to shaft ®0.05 mm ®»0.075 mm ®0.075 mm
Squareness of mounting surface 0.1 mm 01 mm 0.15 mm

relative to shaft

Direction of motor mounting

Can be freely mounted vertically or horizontally

*1 Thrust play: Shaft displacement under axial load.

*2 Radial play: Shaft displacement under radial load applied 1/3rd of the length from the end of the shaft.

[l Safety standards

Directives

Applicable standard

CE marking

Low-voltage directives (2014/35/EU)

EN60034-1, EN60034-5

Acquired standards

Applicable standard  File No.

UL UL

UL1004-1, UL1004-6  E179832 (PRHZ2)

cUL *3

CSA C22.2 No.100 E179832 (PRHZ8)

*3 SM542[] type is not cUL compliant.

Internal Wiring and Rotation Direction

M Internal wire connection

Connection Method:
New pentagon connection

Blue

Black Red

Green

M Direction of motor rotation

When excited by a direct current in the order shown below, the direction of rotation is clockwise
as viewed from the output shaft side.

*This is an instance of the standard model and the electromagnetic brake model.
As for some of the models with the gear, the direction of motor rotation is different, please make inquiries.

Exciting order

1 2 3 4 5 6 7 8 9 10
Blue + — = —
Red - - + + + —
Lead wire color ~ Orange = = — + + b
Green + — - - s +
Black + + + — — _




Driver Dimensions (unit: mm)

80 max.

Installation panel processing diagram
40

é I}
o
g
Gl
= o]
w
o
o1
)
’k 5
1

T

Driver dimension

150
150
|
|
i
T

{
”E Intake _~
!

[
Vo

Vool
—

(B) |

Driver Specifications

M General specifications

Model number F5PAA035P100 F5PAA075P100 F5PAB035P100 F5PAB075P100
Input source Single Phase 100 to 120 VAC +10, —15%, 50/60 Hz Single Phase 200 to 240 VAC +10, —15%, 50/60 Hz
Source current 2A 4A 1.5A 3A

Protection class Class I

Operation environment

Installation category (over-voltage category): I, pollution degree: 2

n
B
o
=
A
(=]
~
2
(7]
T
(<}
=
-
']
(%]
-
3
o
s
Q
<

a
@
2
13
<
£
2

w
2. Operating ambient temperature 0 to +55°C
3 m Storage temperature —20to +70°C
E 2  Operating ambient humidity 90% RH max. (no condensation)
g'i o Storage humidity 90% RH max. (no condensation)
>
gf. 3  Operation altitude 1000 m or less above sea level
2 f_:'i Vs o feeheEmee Tested under the following conditions: 5 m/s? frequency range 10 to 55 Hz, direction along X,Y
and Z axes, for 2 hours each
Impact resistance 20 m/s?
Withstandable voltage Not influenced when 1.5 kVAC is applied between power input terminal and cabinet for one minute.
Insulation resistance 10 MQ min. when measured with 500 VDC megohmmeter between input terminal and cabinet.
Mass 0.65 kg
&' Selection functions Control mode, pulse input type, low-vibration mode, motor select, step angle, operating current
'a Protection functions Overvoltage protection, power supply voltage reduction protection, overheat protection,
o overcurrent protection
@  LED indication Status display, alarm display
_ g Photocoupler input system; input resistance: 470 Q
2 3 Open collector terminal Input-signal “H” level: 4.5 to 5.5V, input-signal “L” level: 0 to 0.5V
S ?, Maximum input frequency: 400 kpulse/s
e~ > . . .
o & B Photocoupler input system; input resistance: 150 Q
o, E_:E_ Line driver terminal Input-signal “H” level: 3.0 to 3.5V, input-signal “L”" level: 0 to 0.5V
g & Maximum input frequency: 400 kpulse/s
o)) . . o
@ Input signal Photocoupler input system; input resistance: 2.2 kQ

Input-signal “H” level: 4.75 to 26.4V, input-signal “L” level: 0to 1.0V

Output signal

From the photocoupler by the open collector output
Output specification: Vceo = 4.75 to 26.4V, Ic = 10 mA max.

M Safety standards
Directives Standard Name
. Low-voltage directives EN61800-5-1 -
CE (TUV) EN61800-3
EMC directives EN61000-6-2 -
EN61000-6-4
Acquired standards Applicable standard File No.
UL UL
UL for Canada (c-UL) ULs08C E179775
KC Mark Standard
(Korea Certification Mark) KN61000-6-2, KN61000-6-4

- EMC characteristics may vary depending on the configuration of the users’ control panel, which contains the driver or stepping motor, or the
arrangement and wiring of other electrical devices.
Parts for EMC noise suppression like noise filters and toroidal type ferrite cores may be required depending on circumstances.

- Validation test of driver has been performed for low-voltage EMC directives at TUV (TUV product service) for self-declaration of CE marking.
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Driver Controls and Connectors

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

PC connector port

Encoder connector port

Motor/brake connector port

Power supply connector port

Ground

@ Digital operator
Allows specific parameters to be set, and for jog operations.

* MODE (Mode display LED)
Displays the current mode number.

n A Factory
MODE Functions Data range (DATA display) setting
0 Driver status display Displays the driver status =
4 Current settings when stopped  0-F (100%-25%) A (50%)
Step division mode _ CE_b. }
5 SEneE 2=2-phase; 5=5-phase 5 (5-phase)
6 Step division 2 settings 0-F (same as SS rotary switch) 0 (1 division)

0= Excitation origin,

1= Power shutdown O (et

7 Excitation select

excitation phase @il
8 Jog operation speed 1-F (100 min*/LSB) 1 (100 min")
9 Jog operation — —
A Alarm code display Displays the alarm code =
0= Settings control disabled,
B Settings control 1to F (small effect to large 0 (disabled)

effect)

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

@A SW1 (Mode button)

@®©SW2 (Data button)

@ SW3 (OK/Write button)
Used for each setting in conjunction with the digital
operator. See the operation manual for details on the set-
tings. Download the necessary manual from the Product
Information page on our website.

98W1 (Mode button)
95W2 (Data button)
@ sW3 (OK/MWrite button)

L) Function select DIP switch

(}) Operating current select switch
(RUN rotary switch)

¥) Step angle select switch
(SS rotary switch)

1/0 connector port
(for connecting host devices)

@ Function select DIP switch

Sets the control mode, input pulse type, low-vibration mode,
and motor select.

SW No. Symbol Functions ."

8 C.SEL1 2
77 7C.SEL2 Control mode select =

6 F/R Input pulse type select [ ]

5 LV Low-vibration mode select L

4 M.SELT =

3 M.SEL2
EEN———V-OEES ]

2 M.SEL3 Motor select

1 M.SEL4 OFF<+>0ON

- Set the DIP switches while the power supply is shut off. These settings
cannot be changed after the power has been turned on.
- Factory settings are LV set to ON and all others set to OFF

@ Operating current select switch (RUN rotary switch)
Sets the operating current.

Dial 0 1 2 3 4 5 6 7
Stepping motor current (%) 100 95 90 85 80 75 70 65
Dial 8 9 A B C© D E [F
Stepping motor current (%) 60 55 50 45 40 35 30 25

- The factory setting is F (25%).
@ Step angle select switch (SS rotary switch)
Sets the step division 1 settings.

5-phase mode
Digital operator MODES5 is set to 5.
SS  Number of

2-phase mode
Digital operator MODES5 is set to 2.
SS  Number of

Resolution Basic step angle Resolution Basic step angle

settings  divisions settings  divisions

0 1 500 0.72° 0 0.4 200 1.8°

1 2 1000 0.36° 1 0.8 400 0.9°

2 2.5 1250 0.288° 2 1.6 800 0.45°

3 4 2000 0.18° 3 2 1000 0.36°

4 5 2500 0.144° 4 3.2 1600 0.225°

5 8 4000 0.09° 5 4 2000 0.18°

6 10 5000 0.072° 6 6.4 3200 0.1125°

7 20 10000  0.036° 7 10 5000 0.072°

8 25 12500  0.0288° 8 12.8 6400 0.05625°

9 40 20000 0.018° 9 20 10000 0.036°

A 50 25000 0.0144° A 25.6 12800  0.028125°
B 80 40000  0.009° B 40 20000 0.018°

© 100 50000 0.0072° © 50 25000 0.0144°

D 125 62500  0.00576° D 51.2 25600  0.0140625°
E 200 100000 0.0036° E 100 50000 0.0072°

F 250 125000 0.00288° F 102.4 51200  0.00703125°

- The factory setting is 1.

- Step division 1 and step division 2 can be used while switching with the
1/0 signal.

- Step division setting 2 can be set in the Mode 6 of the digital operator.
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Se
H Control mode select Hl Motor select - g
Select the stepping motor control mode. Select a motor to be used with the driver. €
. (%)
SW8  Sw7 Driver model number: F5SPAA035P100, F5PAB035P100 B
——— - ~o- - Control mode a
C.SEL1 C.SEL2 Sw4 sw3 Sw2 SWi1 Motor model number 2
OFF OFF Normal mode M.SEL1 M.SEL2 M.SEL3 M.SEL4 =
ON OFF Analysis mode OFF OFF OFF OFF SM5421-32000J <
OFF ON Reserved (do not set) ON OFF OFF OFF SM5422-32[1[]
ON ON Reserved (do not set) OFF ON OFF OFF SM5423-320](]
Other settings Reserved

* Normal mode

Controls general stepping motor operations. Driver model number: F5PAA075P100, F5PAB0O75P100
® AnalySiS mode SV, SW3 SW2 SWil Motor model number
. . M.SEL1 M.SEL2 M.SEL3 M.SEL4
Encoder models can detect step-out, monitor speed, monitor ON OFF ON OFF SM5601720000
the current position, etc. OFF ON ON OFF SM5602-72(1(]
ON ON ON OFF SM5603-72[(]
OFF OFF OFF ON SM5861-72010]
ON OFF OFF ON SM5862-721C]
. Input pulse type select OFF ON OFF ON SM5863-72[][]
Other settings Reserved h
Select the input pulse type.
SWG Input pulse type
F/R
OFF 2-input type (CW pulse/CCW pulse)
ON 1-input type (Pulse/Direction)

B Low-vibration mode select
Allows for smooth operation with low vibrations, even with step
division set at coarse resolution.

_
SW5 .
v Operation
OFF Microstep operation
ON Low vibration operation

During low vibration operation, operational processes for
the driving pulse will be carried out inside the driver. For this
reason, motor movement will be delayed by 1 pulse for each
input pulse.

Pulse command llllllllllll

Command

position Low vibration operation

Microstep operation
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AC Input Set Models/Drivers Microstep

Connections and Signals

M External wiring diagram

*1 For input power specifications, see the main name plate.
*2 Used when the host device has open collector outputs.
*3 Used when the host device has line driver outputs.

Encoder
User device Driver (Encoder models)
CN4
A A N
ey NI H
CN1 A2 |
1 Blear N[
Input source 2 AC B A3l AN
° AC i 1O
NN
sviAd, ||
ons 5G B4l I: ]
N3 N.CHASL )
31 INIEIE N [
PCIF T3 T FGABS /) |
N.C Tt N.C|BE
Ne AN HI T L NC
| |
GND > 1 _CN2|
N e T
N.C L : 6 b B - Motor
g g : O PE
E —{
N.C
BRK+ H
BRK- 3
CN3
SN [m Hold brake
Brake models)
CWPuIse(PuIse)[ | T A2 (
- T =
CCWPuIse(Direction)[ T | |A4
T 1 [as PE
. CWPuIse(PuIse)[ : : :s °<
H
CCWPuIse(Direction)[ : | A8 \
|
| o—
com Lt jA
COM 1 (mdl]
I
| ;12
SSEL L Al
|
|
PD L |ag _D—m:
I
| ;12
BRFREE L3
P!
| ;;a:
ALMCLR (B4
Lo
|
| |B8
RDY[ ; : [BY I)}§
| B10)
ALM[ [ |T311 I)}§
[ |§12
MON[ T [B13 I)}§
T | I_ *4 -~
A I . . .
| |  Shielded twisted-pair cable
(M|

Wiring

l Connector model, compatible wires

MODE DATA

SW1 W2 swa

PC

Encoder

Motor
(Power,
brakes)

Power
supply
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Host devices
CN3

Applicable use Code Name Model Compatible wires  Wire length Manufacturer
Socket

Power supply  CN1 (Driver side) BT é\ilsvr?rl{tie line 3 m max. Egﬁﬁmg.(r
Plug MC1,5/2-STF-5,08

Power, brakes (Tszvheerasdigg) 1-1827876-4 AWG18 to 22 Tyco

(for60 mmsg. CN2 - Discrete line 20 m max. Electronics

and 86 mm sq.) Recessed housing  1-1827864-4 *] Japan G.K.
Recessed contact  1827572-2
Tab header

8 ; 1-1827876-4 AWG22 to 26 Tyco

D d

s 2l CN2 (Buyvoiside) - Discrete line 20 m max. Electronics

(for 42 mm sq.) Recessed housing  1-1827864-4 *9 Japan GK
Recessed contact  1827570-2 o
Plug (Driver side) 8831E-026-170LD-F AWG28 KEL

o S PR 8822E-026-171D  (7/0.127) 2™ ™ CORPQRATION
(omader,  1-1827876:6 AWG22 to 28 Tyco

Encoder CN4 R - Shielded 20 m max. Electronics

ecessed housing  1-1827864-6 el el I

Recessed contact  1827570-2 o
Postwithbase 108 pADSS-16W AWG24 10 28

Communications CN5 (Driver side) Shielded 2 m max R 0,
housing PADP-10V-1-S s T T Ld
Contact SPH-002GW-P0.5S

*1: When extending the power line more than 3 m, we recommend using AWG 18 or AWG 20 wire.
*2: When extending the power line more than 3 m, we recommend using a wire thicker than AWG 22 wire.
(When using AWG 18 or AWG 20 wire, use a recessed contact 1827572-2)



Wiring

M Wiring
Power supply connector (CN1)

Pin No. Symbol Signal name
1 AC AC
2 AC AC

- Do not wire the motor power line, I/0 cable, or encoder cable together with the pow-
er cable inside the same duct.

- Make sure to wait for at least 10 minutes after shutting down the power, before
plugging or unplugging the power cable. Failure to do so may cause damage to the
driver.

- Select the appropriate breaker, electromagnetic contactor, and noise filter after refer-
ring to the details in the Operation Manual on power supply current, inrush current,
and leakage current.

Power connector (CN2)
Pin No.  Signal name

Lead wire color

A1l Power A phase Blue
B1 Power B phase Red

A2 — =

B2 Power C phase Orange
A3 Hold brake + Brown
B3 Power D phase Green
A4 Hold brake — White
B4 Power E phase Black

* The color of the lead wires on the hold brake vary with the polarity. Hold brakes with-
out polarity use the same lead wire color.

+ The power supply for the hold brake is inside of the driver. The hold brake is automat-
ically controlled by the driver.

+ Make sure to wait for at least 10 minutes after shutting down the power before plug-
ging or unplugging the power lines. Failure to do so may cause damage to the driver.

1/0 signal connector (CN3)
B

Pin No. Signal name Functions Lezeile | e f LA

color display color
A1l CW Pulse/  CW pulse/pulse Orange Red
A2 Pulse (for open collector) Black
A3 CCW Pulse/ CCW pulse/direction G Red
Ad DIR (for open collector) Black
A5 CW Pulse/ CW pulse/pulse White | Red
A6 Pulse (for line driver) Black
A7 CCW Pulse/ CCW pulse/direction Yellow Red
A8 DIR (for line driver) Black
& Sely Input common Pink ille
A10 COM Black
A1l SSEL SIEP el Red

selection input Orange

A12 = = Black
A13 PD Power down input @icy Red
B1 — — | Black
B2 BRFREE Brake free input . Red
B3 — — ° White | Black
B4 ALMCLR Alarm clear input Yellow Red
B5 — — Black
B6 = = . Red
B7 — — Pink Black
B8 RDY+ Operation ready Cranas Red
B9 RDY- output | Black
21,? ﬁtm-" Alarm output Gray I g?adck
B12 MON+ Phase origin White Red
B13 MON- monitor output Black

*Setup software and a communications unit are necessary to set /O signal logic. Refer
to the operation manual when preparing.

Encoder connector (CN4)

AT B1
2o
g8
|1ag |
A6 B6
Pin No.  Signal name Lead wire color
A1 A phase + Blue
B1 A phase - Brown
A2 B phase + Green
B2 B phase — Purple
A3 Z phase + White
B3 Z phase — Yellow
A4 VCC Red
B4 GND Black
A5 — —
B5 = =
A6 FG Black
B6 = =

Communications connector (CN5)

2 ey 1
>
oo E
oo
oo
>0 U‘I
10 1x 9
Pin No.  Signal name Lead wire color
1 A Yellow
2 B White
3 (A) =
4 (B) —
5 GND Black
6 (VCC) =
7 p— p—
8 J— J—
9 — J—
10 — —

(7]
B
Q
2
1
a
~
)
Q
S §
S %
= ¢
5
(/7]
&
=
Qo
£
Q
<
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AC Input Set Models/Drivers Microstep

Pulse Command Input

M Connection example

Connection to line driver output Connect to open collector output
Pulse crest value “H” level: 3.0to 3.5V Pulse crest value “H” level: 4.5t0 5.5V
“L” level: 0to 0.5V “L” level: 0to 0.5V
Pulse oscillator Driver Pulse oscillator Driver
Twisted-pair 1500 2.2ka Twisted-pair 4700 22k
— [as5] ~ A7
1
B o
— A6
GND
Twisted-pair 1500 220 Twisted-pair 4700 22k0
" [a7] - +5V p Sal [a3] -
1 1 1 1
§ - g -
S |f8_| anE R A4_|
GND

If the peak voltage of the input signal exceeds 5.5 V, please add an external current-
limiting resistor R to limit the input current to around 7 mA. (Take the photocoupler
forward voltage of 1.5 V into consideration.)

M Pulse waveform
Maximum response frequency: 400 kpulse/s
“H”level

“Lleve|  smeeeeessssseeeee-

T4

i

|

i
T2

h
|
|
1
|
|
|
|
|
|
|
|
|
|
|
1
|
T
|
|
|
-

T1, T2=0.1ps T3, T4=1ps

- Note that the unit cannot be operated at maximum speed if the step division is high due to maximum response frequency limits.

M Timing chart
@ 2-input type
Counted at the edge of pulse drop
CW pulse

CCW pulse

I CW rotation

Direction of motor operation

10 ps or greater

i
i
I CCW rotation I

indicates that the photocoupler is ON.
- CW rotation means rotation in a clockwise direction when viewed from the motor flange side; and CCW rotation means rotation in a
counterclockwise direction when viewed from the motor flange side.
- Do not input CW/CCW pulses at the same time.
- The CW/CCW pulse switching time of “10 us or greater” is the operating time for the driver internal circuit, not the motor response time.
Set a time in which the motor can respond for actual operations.
+ 1-input type and 2-input type can be switched by setting the DIP switch: F/R.

@ 1-input type (leading edge operation)
Counted at the edge of pulse drop

Pase. FIFL___FUFL FLFL___FLFL

Direction of rotation

Direction of motor operation

I CCW rotation I

!
‘
:
‘
‘
i
| CW rotation |
‘
‘
‘
‘
‘

10 ys or greater

10 ps or greater
indicates that the photocoupler is ON.

- CW rotation means rotation in a clockwise direction when viewed from the motor flange side; and CCW rotation means rotation in a
counterclockwise direction when viewed from the motor flange side.

- The rotating direction switching time of “10 us or greater” is the operating time for the driver internal circuit, not the motor response time.
Set a time in which the motor can respond for actual operations.

+ 1-input type and 2-input type can be switched by setting the DIP switch: F/R.



Input Signal

M Connection example g
Power supply voltage range ‘ 5to 24VDC g
With host device current sync output With host device current source output

Host device Driver Host device Driver

AC Input Set Models/Drivers

- Enaral
rer B
BT
BT

—d
<
N
N
|

]
33k ﬁ‘:
EL
O SSEL—

a0

non

PD[ 2]
13]

e

)
=]

\

A

| BRFREE [Ba O BRFREEEBE

EyEyE

ALMCLR '_B4_|

ALMCLR
— 4]

o

Output Signal

M Connection example

Power supply voltage range 5to 24VDC
Maximum current 10 mA (maximum saturation voltage: 1.0V or lower)
When used with sync output When used with source output
Driver Host device Driver Host device
Y

]
o —
—

L
y

il .
- IEN
miiiqi .
- 13
- R |
IS

RDY+

é

Y-

{4l
P
ot e

ALM-

X
N

|
[
j

|

q
<
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DC Input Set Models/Drivers Microstep

DC Input Set Models/Drivers

M icrostep Set Model ConfigurationPp. 54  Specifications/Characteristics Diagram P pp. 56 to 70 Motor Dimensions P pp. 71 to 74
Motor SpecificationsPp. 75 Driver DimensionsPp. 76  Driver SpecificationsPp. 77

M Set configuration items

Driver (€ i &

Model number: F5PAE140P100
Power supply: 24 VDC/48 V

+ The operation manual can be downloaded from our website.
- Drivers are available for separate purchase.

Motor New pentagon connection
Motor size: 28 mm sq., 42 mm sq., 60 mm sq., 86 mm sq.
Cables with connector

For power supply, for I/0O signals, and for motor (1 m each)

System Configuration Diagram

End-cap side Host devices
- Elect tic brak PLC, etc.
Motor ectromagnetic brake

e e e 000006 e
ee e e e 0o o6 e

N =

e e e 0000066
ee @ e e e e e e

1/0 signal cable (Set configuration items)

Pulse signal

Flange side Driver é

- Spur gear
- Low-backlash gear

+ Harmonic gear Regeneration resistor
Model number: FFE-01

(option, sold separately)

Motor cable '
Brake power source | (Set configuration items) 5
24\V/DC
Required for models 2 Connect the. reggnerative resistor
. . when there is a risk that the supply
with electromagnetic voltage could exceed 60 VDC due
brakes. to the motor's back emf.
Power supply cable
(Set configuration items)
Molded case Electromagnetic Noise filter Switching
AC power source circuit breaker ___ contactor . POWer supply
Single phase ' DC power source
>
100 to 230 VAC D 24VDC/48VDC
g
Protects the power line. Switches driver power Filters out incoming Converts AC power to
Cuts off circuit in the on/off. Use together noise from power line. DC power.

event of overcurrent. with a surge protector.



Not every combination of the following codes or characters is available. Check the set model

S et M Od e I N u m be ri n g Co nve nti O n component details on the following page for the model number combinations, or contact us.

Example: This is a set model number for the DC input microstep driver and motor (model number: SM5601-82CXA41).

FA M 56 1 S - CX | 3.6

Gear ratio
1:3.6 to 1:100

o
[y
3
13
g
=
=

CX: Low-backlash gear model
GX: Spur gear model

HX: Harmonic gear model

XB: Electromagnetic brake model

n
B
[
=
A
(=]
~
2
[])
T
o
=
-
']
(]
]
=
(=%
=
(&)
(=]

Stepping motor shaft specification
S: Single shaft
D: Dual shaft

Stepping motor total length \

*For details, see the dimensions page.

Stepping motor size
52: 28 mm sq. 56: 60 mm sq.
54: 42 mm sq. 58: 86 mm sq.

Stepping motor series name
F: SF series motor, SH series motor
M: SM series motor (CE/UL compliant)

FA: 24VDC/48 VDC input microstep
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DC Input Set Models/Drivers Microstep

Set Model Configuration
DC input driver model number: FSPAE140P100

This set includes a driver, motor, and cable with connector.

Basic step angle: 0.72°

54

Single shaft Dual shaft Rated Page
§ Motor size Set configuration items Set configuration items current
o Set model number Motor Set model number Motor (A/phase) Specifi- Dimen-
cations sions
28 mm sq. FAF521S SH5281-7241 FAF521D SH5281-7211 0.75 p.56 p.71
FAF525S SH5285-7241 FAF525D SH5285-7211 p.-56 p.71
] FAF541S SF5421-8241 FAF541D SF5421-8211 p.-56 p.71
%J_ 42 mmsq. FAF542S SF5422-8241 FAF542D SF5422-8211 1.4 p.56 p.71
‘é’_ FAF543S SF5423-8241 FAF543D SF5423-8211 p.-57 p.71
3 FAM561S SM5601-8241 FAM561D SM5601-8211 p.57 p.71
§ 60 mmsq. FAM562S SM5602-8241 FAM562D SM5602-8211 1.4 p-57 p.71
2 FAM563S SM5603-8241 FAM563D SM5603-8211 p.57 p.71
B FAM581S SM5861-8241 FAM581D SM5861-8211 14 p-58 p.71
" FAM582S SM5862-8241 FAM582D SM5862-8211 ’ p.58 p.71
FAF541S-CX3.6 SF5421-82CXA41 FAF541D-CX3.6 SF5421-82CXA11 p-59 p.72
FAF541S-CX7.2 SF5421-82CXB41 FAF541D-CX7.2 SF5421-82CXB11 p.59 p.72
42 mm sq. FAF541S-CX10 SF5421-82CXE41 FAF541D-CX10 SF5421-82CXE11 14 p-59 p.72
FAF541S-CX20 SF5421-82CXG41 FAF541D-CX20 SF5421-82CXG11 p.59 p.72
- FAF541S-CX30 SF5421-82CXJ41 FAF541D-CX30 SF5421-82CXJ11 p.60 p.72
g FAF541S-CX36 SF5421-82CXK41 FAF541D-CX36 SF5421-82CXK11 p.60 p.72
g' FAM561S-CX3.6 SM5601-82CXA41 FAM561D-CX3.6 SM5601-82CXA11 p.60 p.72
2 FAM561S-CX7.2 SM5601-82CXB41 FAM561D-CX7.2 SM5601-82CXB11 p-60 p.72
&::_ S FAM561S-CX10 SM5601-82CXE41 FAM561D-CX10 SM5601-82CXE11 14 p.61 p.72
b FAM561S-CX20 SM5601-82CXG41 FAM561D-CX20 SM5601-82CXG11 p-61 p.72
£ FAM561S-CX30 SM5601-82CXJ41 FAM561D-CX30 SM5601-82CXJ11 p.61 p.72
§ FAM561S-CX36 SM5601-82CXK41 FAM561D-CX36 SM5601-82CXK11 p-61 p.72
& FAM581S-CX3.6 SM5861-82CXA41 FAM581D-CX3.6 SM5861-82CXA11 p.62 p.72
e FAM581S-CX7.2 SM5861-82CXB41 FAM581D-CX7.2 SM5861-82CXB11 p.62 p.72
T FAM581S-CX10 SM5861-82CXE41 FAM581D-CX10 SM5861-82CXE11 14 p.62 p.72
FAM581S-CX20 SM5861-82CXG41 FAM581D-CX20 SM5861-82CXG11 p.62 p.72
FAM581S-CX30 SM5861-82CXJ41 FAM581D-CX30 SM5861-82CXJ11 p.63 p.72
FAM581S-CX36 SM5861-82CXK41 FAM581D-CX36 SM5861-82CXK11 p.63 p.72
D FAF521S-GX3.6 SH5281-72GXA4 FAF521D-GX3.6 SH5281-72GXA1 p.64 p.71
g FAF521S-GX7.2 SH5281-72GXB4 FAF521D-GX7.2 SH5281-72GXB1 p.64 p.71
E 28 mm sq. FAF521S-GX10 SH5281-72GXE4 FAF521D-GX10 SH5281-72GXE1 0.75 p-64 p.71
3 FAF521S-GX20 SH5281-72GXG4 FAF521D-GX20 SH5281-72GXG1 p.64 p.71
S FAF521S-GX30 SH5281-72GXJ4 FAF521D-GX30 SH5281-72GXJ1 p-65 p.71
) FAF521S-GX50 SH5281-72GXL4 FAF521D-GX50 SH5281-72GXL1 p.65 p.71
= | e FAF521S-HX50 SH5281-72HXL4 FAF521D-HX50 SH5281-72HXL1 0.75 p.66 p.72
o FAF521S-HX100 SH5281-72HXM4 FAF521D-HX100 SH5281-72HXM1 p.66 p.72
g FAF541S-HX30 SF5421-82HXJ41 FAF541D-HX30 SF5421-82HXJ11 p.66 p.73
g- 42 mmsq. FAF541S-HX50 SF5421-82HXL41 FAF541D-HX50 SF5421-82HXL11 1.4 p.66 p.73
5 FAF541S-HX100 SF5421-82HXM41 FAF541D-HX100 SF5421-82HXM11 p.67 p.73
§ §0mmisq FAM561S-HX50 SM5601-82HXL41 FAM561D-HX50 SM5601-82HXL11 14 p.67 p.73
g * FAM561S-HX100 SM5601-82HXM41 FAM561D-HX100 SM5601-82HXM11 ' p.67 p.73
% 26 i 21 FAM581S-HX50 SM5861-82HXL41 FAM581D-HX50 SM5861-82HXL11 14 p-67 p.73
FAM581S-HX100 SM5861-82HXM41 FAM581D-HX100 SM5861-82HXM11 p.68 p.73
m FAF541S-XB SF5421-82XB41 - - p.-69 p.74
3 42 mmsq. FAF542S-XB SF5422-82XB41 = = 1.4 p.69 p.74
3 g FAF543S-XB SF5423-82XB41 - - p.69 p.74
8.‘2 FAM561S-XB SM5601-82XB41 = - p.69 p.74
% §. 60 mmsq. FAM562S-XB SM5602-82XB41 - — 1.4 p-70 p.74
g FAM563S-XB SM5603-82XB41 = - p.70 p.74
2 FAM581S-XB SM5861-82XB41 - - p-70 p.74
= 86 mm sq. 1.4
@ FAM582S-XB SM5862-82XB41 i - p.70 p.74

- The motors above are lead wire types.



@ Cables with connectors Included in all DC input sets (Microstep)

Power supply cable (Model number: FC3P0010A)

UL1430 AWG18

Pin number Color -
- / 300V, 105°C
1 White = ((
2 Black ==l

== \ Y
))

‘ Tm
[ |

Stepping motor extension cable (Model number: FC3M0010A)

Pin number Color ULmsoAYVGw g
/ 300V, 105°C 2
1 Blue 10— / | =
I a
2 Red i , S
3 Orange f | A : § g
4 Green ” : = g
5 Black = 7/ s
‘ Tm )
\ \ 3
- c
170 signal cable (Model number: FC3S0010A) =
UL1430 AWG22 Q

Pin number lor
en [Colo / 300V, 105°C
1 A

o
- ][
2 1
3 == .' .'
4 ] LY
d 1|
I
5 1|
6 I
N Blue _ /,I /,I
Tm
8 I ]
9
10
_
1
12
@ Regeneration resistor
Use when main supply voltage could exceed 60 VDC.
- } E:
'§ 22+ £|
I
Resistance wiring - UL certified
No.1330 AWG20 (white) -
A
o
&
H Aluminum case 0.6 o 39.4£08
[¢] 2 ©
O I
g\! [fe]
—| O
+|H i
[=1Nte]
~| 0]
o I
[¢] & ©
3140.5
40+1
Model number FFE-01
Rated power 60 W (with installed in aluminum heatsink 210 x 120 x t2)
Nominal resistance (Nominal standard resistance value) 20 Q
Resistance value allowable tolerance +5%
Insulation resistance 100 MQ or over at 500 VDC megohm (between conductive part of cord and aluminum case)
Withstandable voltage 2000 VAC, for 1 minute (between conductive part of cord and aluminum case)
Instantaneous load tolerance 580 J [The amount of energy that resistor can consume for 1 minute (only once).]

Connector model number: FK-MC0,5/2-ST2,5 (PHONENIX CONTACT GmbH & Co. KG)

Accessories . . .
*For connecting the driver. Connect with screws.
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I Standard model bc input Driver (Model number: FSPAE140P100) + Standard motor
Basic step angle: 0.72° Rated current: 28 mm sqg. Motor 0.75 A/phase, 42 mm sg. to 86 mm sq. Motor 1.4 A/phase

Motor size 28 mm sq. 42 mm sq.
Motor length 32 mm 51.5 mm 35 mm 41 mm
Single  Set model number FAF521S FAF525S FAF541S FAF542S
shaft Configuration item: motor model number SH5281-7241 SH5285-7241 SF5421-8241 SF5422-8241
Dual Set model number FAF521D FAF525D FAF541D FAF542D
shaft Configuration item: motor model number SH5281-7211 SH5285-7211 SF5421-8211 SF5422-8211
Holding torque N-m min. 0.041 0.078 0.125 0.185
Rotor inertia X104kg-m? 0.01 0.022 0.028 0.045
Motor mass *' kg 0.1 0.2 0.24 0.31
Allowable thrust load N 3 3 10 10
Allowable radial load *2 N 42 49 56 54
*1 Driver mass»p. 77
*2 The load point is at the tip of the output shaft.
M Characteristics diagram
With rubber coupling Pull-out torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded ®
FAF521S 24vDC 005 | e 1Y SEVDC B | | e |8
i ull step | i i ull step
FAF521D 0.04 %Il-outtorque 8 =z 0.04 i Pull-out torque 8 =
Winding current: = 1= = 1=
0.75 Alphase =003 6 & =003 6
y 5 5 = 5 3
2002 49 2002 43
=) 35 ] 3 5
0.01 243 0.01 23
{—— Source current 1 {—— Source current 1
0 - 0 0 ‘ 0
0 600 fs 1200 1800 2400 0 600 fs 1200 1800 2400
Number of rotations (min~") Number of rotations (min~')
0 5 10 15 2 0 5 10 15 2
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
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Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



I Standard model bc input Driver (Model number: FSPAE140P100) + Standard motor

Basic step angle: 0.72° Rated current: 28 mm sqg. Motor 0.75 A/phase, 42 mm sq. to 86 mm sqg. Motor 1.4 A/phase

Motor size 42 mm sq. 60 mm sq.
Motor length 49 mm 49 mm 60 mm 89 mm
Single  Set model number FAF543S FAM561S FAM562S FAM563S
shaft Configuration item: motor model number SF5423-8241 SM5601-8241 SM5602-8241 SM5603-8241
Dual Set model number FAF543D FAM561D FAM562D FAM563D
shaft Configuration item: motor model number SF5423-8211 SM5601-8211 SM5602-8211 SM5603-8211
Holding torque N-m min. 0.245 0.57 0.9 1.7
Rotor inertia X10*kg-m? 0.056 0.2 0.31 0.6
Motor mass *' kg 0.38 0.62 0.8 1.27
Allowable thrust load N 10 20 20 20
Allowable radial load *2 N 52 191 183 170
*1 Driver mass»p. 77
*2 The load point is at the tip of the output shaft.
M Characteristics diagram
Winding current: 1.4A/phase Pull-out torque Source current (no load) ----- Source current (load applied) -
With rubber coupling fs: Maximum self-start frequency when not loaded ®
FAF543S 24VDC 05 10 48VDC A 10
Full step - 9 Full step -{ 9
FAF543D
04 8 g 04 8 g
g 1 g H rE
= 03 Pull-out torque 6 2 =03 Pull-out torque 62
g >3 g >3
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e 3 5 e 3 5
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e T A SR 0 b R —
0 f$'600 1200 1800 2400 0 fs°600 1200 1800 2400
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= = E [ Pull-outtorque =
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0 fs 600 1200 1800 2400 0 fs 600 1200 1800 2400
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Full step { 9 Full step -| 9
FAM562D 16 8 — 16 8 —
< <
= 1Tz = 1=
= b= 1] 13
= 12 6 o =12 6 Gt’
s 5 E E Pull-out torque 5 3
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s \ 3 5 = 3 E
04 23 04 2 &
Source current 1 @ Smllrcg_clurrgnt :
0 “ \\::__ ________ ] 0 R~ S P wopey 0
0 fs 600 1200 1800 2400 0 fs 600 1200 1800 2400
Number of rotations (min~) Number of rotations (min~")
0 5 10 15 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FAMS563S 24vDC 5 I 10 43VDC : 10
Full step - 9 Full step - 9
FAM563D
4 8 = 4 8 =
€ ] £ ]
=z 3 6 @ = 3 6 ¢
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e I\ i 3 g e 3 g
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Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Microstep

I Standard model bcinput Driver (Model number: FSPAE140P100) + Standard motor
Basic step angle: 0.72° Rated current: 28 mm sqg. Motor 0.75 A/phase, 42 mm sg. to 86 mm sq. Motor 1.4 A/phase

Motor size 86 mm sq.

Motor length 66 mm 96.5 mm

Single  Set model number FAM581S FAM582S

shaft Configuration item: motor model number SM5861-8241 SM5862-8241

Dual Set model number FAM581D FAM582D

shaft Configuration item: motor model number SM5861-8211 SM5862-8211

Holding torque N-m min. 2.3 4.4

Rotor inertia X10*kg-m? 1.48 3

Motor mass *! kg 1.75 2.9

Allowable thrust load N 60 60

Allowable radial load *? N 200 200

*1 Driver mass»p. 77
*2 The load point is at the tip of the output shaft.

M Characteristics diagram

Winding current: 1.4A/phase Pull-out torque Source current (no load) ----- Source current (load applied) -
With rubber coupling fs: Maximum self-start frequency when not loaded ®
FAM581S 24vDC 5 I 10 43VDC : 10
Full step - 9 Full step - 9
FAM581D
4 82 4 3 =
5 e € =
=z 3 6 2 = 3 6
g 5 3 s Pull-out torque 5 a
=3 ZA\Pull-uutmrque 4 o T 2 4 o
S e S e
= 3 5 = 3 5
2 3 1ls t 23
! T Source current 1 uumefl’fré? T~ 1
0 - \\\ ___________ = 1\--]:——"‘ 0 0 T‘~~__ ________________ —==== )
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Number of rotations (min~") Number of rotations (min~')
0 2 4 6 8 10 0 2 4 6 8 10
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FAM582S 24vbc 10 ‘ 10 43VDC IR0 : 10
Full step | 9 Full step - 9
FAM582D
8 3 g 8 3 g
£ = E 2
= 6 6 o = 6 6
= 5 3 o = 5 3
% 43\Pu l-out torque 4 § § 4 Pull-out torque 4 ;
[ 3 5 = 3 5
2 2 3 2 | Source current 23
E Source current 1 1
0 S R ==- 0 ol = 0
0 00 fs200 300 400 500 600 0 100 200 fs 300 400 500 600
Number of rotations (min~) Number of rotations (min~)
0 1 2 3 1 5 0 1 2 3 1 5
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
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Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



I Low-backlash gear model oc input Driver (Model number: F5PAE140P100) + Motor with low-backlash gear

Rated current: 1.4 A/phase

Motor size
Motor + gear length

42 mm sq.
65.4 mm

Single  Set model number FAF541S-CX3.6 FAF541S-CX7.2 FAF541S-CX10 FAF541S-CX20
shaft Configuration item: motor model number SF5421-82CXA41 SF5421-82CXB41 SF5421-82CXE41 SF5421-82CXG41
Dual Set model number FAF541D-CX3.6 FAF541D-CX7.2 FAF541D-CX10 FAF541D-CX20
shaft Configuration item: motor model number SF5421-82CXA11 SF5421-82CXB11 SF5421-82CXE11 SF5421-82CXG11
Allowable torque N-m 0.343 0.686 1 1.5

Rotor inertia X10*kg-m? 0.028 0.028 0.028 0.028

Rated current Alphase 1.4 1.4 1.4 1.4

Basic step angle : 0.2 0.1 0.072 0.036

Gear ratio = 1:3.6 1:7.2 1:10 1:20
Backlash ° or less 0.6 0.4 0.35 0.25
Allowable speed min”! 500 250 180 90

Motor mass *! kg 0.37 0.37 0.37 0.37
Allowable thrust load N 15 15 15 15
Allowable radial load *2 N 20 20 20 20

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6, 1:7.2 and 1:10, and opposite for reduction ratios 1:20, 1:30, and 1:36.

*1 Driver mass»p. 77

*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram

Winding current: 1.4A/phase

Allowable torque

Source current (no load)

fs: Maximum self-start frequency when not loaded ®
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If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Microstep

I Low-backlash gear model Dcinput Driver (Model number: FSPAE140P100) + Motor with low-backlash gear

Rated current: 1.4 A/phase

Motor size 42 mm sq. 60 mm sq.

Motor + gear length 65.4 mm 94.8 mm

Single  Set model number FAF541S-CX30 FAF541S-CX36 FAM561S-CX3.6 FAM561S-CX7.2
shaft Configuration item: motor model number SF5421-82CXJ41 SF5421-82CXK41 SM5601-82CXA41 SM5601-82CXB41
Dual Set model number FAF541D-CX30 FAF541D-CX36 FAM561D-CX3.6 FAM561D-CX7.2
shaft Configuration item: motor model number SF5421-82CXJ11 SF5421-82CXK11 SM5601-82CXA11 SM5601-82CXB11
Allowable torque N-m 1.5 1.5 1.25 2.5

Rotor inertia X10*kg-m? 0.028 0.028 0.2 0.2

Rated current Alphase 1.4 1.4 1.4 1.4

Basic step angle : 0.024 0.02 0.2 0.1

Gear ratio = 1:30 1:36 1:3.6 1:7.2
Backlash ° or less 0.25 0.25 0.55 0.25
Allowable speed min”! 60 50 500 250

Motor mass *! kg 0.37 0.37 1 1

Allowable thrust load N 15 15 30 30
Allowable radial load *2 N 20 20 100 100

Note: Directions of motor and gear output shaft rotation for 42 mm sq. models are the same for models with reduction ratios 1:3.6, 1:7.2 and 1:10, and opposite for reduction ratios 1:20, 1:30 and 1:36. For 60 mm sq.
models, rotation directions are the same for models with reduction ratios 1:3.6 and 1:72, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36.

*1 Driver massPp. 77
*2 When load is applied at 1/3 length from output shaft edge.

M Characteristics diagram

Winding current: 1.4A/phase

Allowable torque
fs: Maximum self-start frequency when not loaded @

Source current (no load) -----

Source current (load applied)

FAF541S-CX30 24vbe 20— 10 48VDC B e 10
Full step - 9 Full step - 9
| I 1 1
FAF541D-CX30 1.6 —— Allowable torque 8 =3 1.6 |—— Allowable torque 8
= 1= = 7
£ £
=12 6 8 =12 6
H 5 3 2 ;
=08 49 08 4
= 35 S 3
04 2 »n 04 2
Source current SGU[CE current
RPN TSI LT Lt 1 PO OPSeS T LTI et hdddddi . 1
b =z N e e e =11
0 10 720 30 40 50 60 0 10 fs720 30 40 50 60
Number of rotations (min~") Number of rotations (min~)
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FAF541S-CX36 24vbe 20 ‘ ‘ Full s‘tep 190 — 2 ‘ ‘ Full s‘tep 190
FAF541D-CX36 16 7AII0\‘NabIe turq‘ue 8 =z 16 7AII0\‘NabIet0rq‘ue 8
B Te £ !
=12 6 g = 12 6
: 5 3 F ;
= =
508 4@ 508 4
= 35 [ 3
04 Source current f @ 04 Source cu f
(1) hemilnten ittt Aty A 0 0 _.....-..w#-;:' 0
0 10 fs 20 30 40 50 0 10 fs 20 30 40 50
Number of rotations (min~") Number of rotations (min~')
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FAM561S-CX3.6 2avpc 20 Y 48VDC B 1y
Full step -| Full step -
FAMS561D-CX3.6 5 b o " )
E 7 E E — Allowable torque 7
=12 Allowable torque 6 @ =12 6
08 42 08 4
= 35 = 3
04 *So}t‘]_rf'e.hc'urrent f @ 04 Source current f
0 “____ﬂ ______________________ 0 0 e ottt E PR P i 0
0 100 fs 200 300 400 500 0 100fs 200 300 400 500
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FAM561S-CX7.2 24vDC 5 ” 190 43VDC B "™ ‘g"
ull step ull step
FAM561D-CX7.2 4 8 3 4 8
= 1= = 7
£ < E
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=] =]
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— 1 e 1
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If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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I Low-backlash gear model oc input Driver (Model number: F5PAE140P100) + Motor with low-backlash gear

Rated current: 1.4 A/phase

Motor size
Motor + gear length

60 mm sq.
94.8 mm

Single  Set model number FAM561S-CX10 FAM561S-CX20 FAM561S-CX30 FAM561S-CX36
shaft Configuration item: motor model number SM5601-82CXE41 SM5601-82CXG41 SM5601-82CXJ41 SM5601-82CXK41
Dual Set model number FAM561D-CX10 FAM561D-CX20 FAM561D-CX30 FAM561D-CX36
shaft Configuration item: motor model number SM5601-82CXE11 SM5601-82CXG11 SM5601-82CXJ11 SM5601-82CXK11
Allowable torque N-m 3 3.5 4 4
Rotor inertia X10*kg-m? 0.2 0.2 0.2 0.2
Rated current Al/phase 1.4 1.4 1.4 1.4 ®
Basic step angle : 0.072 0.036 0.024 0.02 E
Gear ratio — 1:10 1:20 1:30 1:36 ‘£
Backlash ° or less 0.25 0.17 0.17 0.17 2
Allowable speed min” 180 90 60 50 %
Motor mass *' kg 1 1 1 1 3 &
Allowable thrust load N 30 30 30 30 =
Allowable radial load *2 N 100 100 100 100 e
Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6 and 1:7.2, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36. «n
*1 Driver mass»p. 77 g
*2 When load is applied at 1/3 length from output shaft edge g'
(S]
(=]

M Characteristics diagram
Winding current: 1.4A/phase

Allowable torque Source current (no load)

Source current (load applied)

fs: Maximum self-start frequency when not loaded ®
FAM561S-CX10 24vDC 5 10 48VDC NN 10
Full step - 9 Full step - 9
FAM561D-CX10 i P i P
4 8z 4 83
= 1= = 1=
1S ] £ €
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. —
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Full step -| 9 Full step -| 9
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Z 6 8 = 3 6 &
< 5 3 © 53
g2 43 g 2 43
= 35 2 35
780.1{{.% current‘ f » 1 Source current ? @
10 0 0 == i A s o 0
100 0 40 60 80 100
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0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FAM561S-CX30 24vDC 5 10 43VDC I I 10
FAM561D-CX30 Allowable torque Fullstep - 9 [ Allowable torque Full step - 9
4 8 = T~ 8 =
B ] £ T
= 3 6 @ = 3 6 o
< 5 3 > 5 3
g2 43 g 2 43
= 35 [ 35
! ”“‘Sﬁurce current f @ ! Source current f @
P R e S Py T 0 e e Py 0
0 10 fs 20 30 40 50 60 0 10 fs 20 30 40 50 60
Number of rotations (min~") Number of rotations (min~")
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FAM561S-CX36 24vDC 5 \ 10 43VDC BN \ —10
FAM561D-CX36 Allowable torque Full step -| 9 Allowable torque Full step - 9
8 =3 4 8 =
_ 1= = 1=
€ e € €
=z 3 68 = 3 6 o
® 5 3 © 5 3
g 2 42 g 2 4
= 35 S 35
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If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Microstep

I Low-backlash gear model oc input Driver (Model number: F5PAE140P100) + Motor with low-backlash gear

Rated current: 1.4 A/phase

Motor size 86 mm sq. (angular dimension 90 mm sq.)

Motor + gear length 131 mm

Single  Set model number FAM581S-CX3.6 FAM581S-CX7.2 FAM581S-CX10 FAM581S-CX20
shaft Configuration item: motor model number SM5861-82CXA41 SM5861-82CXB41 SM5861-82CXE41 SM5861-82CXG41
Dual Set model number FAM581D-CX3.6 FAM581D-CX7.2 FAM581D-CX10 FAM581D-CX20
shaft Configuration item: motor model number SM5861-82CXA11 SM5861-82CXB11 SM5861-82CXE11 SM5861-82CXG11
Allowable torque N-m 4.5 9 9 12

Rotor inertia X10*kg-m? 1.48 1.48 1.48 1.48

Rated current Alphase 1.4 1.4 1.4 1.4

Basic step angle : 0.2 0.1 0.072 0.036

Gear ratio = 1:3.6 1:7.2 1:10 1:20
Backlash ° or less 0.35 0.22 0.22 0.15
Allowable speed min-! 500 250 180 90

Motor mass *' kg 2.95 2.95 2.95 2.95
Allowable thrust load N 60 60 60 60
Allowable radial load *2 N 300 300 300 300

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6 and 1:7.2, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36.
*1 Driver mass»p. 77
*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram

Winding current: 1.4A/phase Allowable torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded @
FAM581S-CX3.6 TN ° by 48VDC I \ Ty
ull step ull step
FAM581D-CX3.6 4 \ 8 = 4 Allowable torque 8 =z
= 1= = 1=
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62 If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



I Low-backlash gear model Dcinput Driver (Model number: FSPAE140P100) + Motor with low-backlash gear

Rated current: 1.4 A/phase

Motor size 86 mm sq. (angular dimension 90 mm sq.)
Motor + gear length 131 mm

Single  Set model number FAM581S-CX30 FAM581S-CX36
shaft Configuration item: motor model number SM5861-82CXJ41 SM5861-82CXK41
Dual Set model number FAM581D-CX30 FAM581D-CX36
shaft Configuration item: motor model number SM5861-82CXJ11 SM5861-82CXK11
Allowable torque N-m 12 12

Rotor inertia X10“kg-m? 1.48 1.48

Rated current Alphase 1.4 1.4

Basic step angle : 0.024 0.02

Gear ratio = 1:30 1:36
Backlash ° or less 0.15 0.13
Allowable speed min-! 60 50

Motor mass *! kg 2.95 2.95
Allowable thrust load N 60 60
Allowable radial load *2 N 300 300

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6 and 1:7.2, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36.
*1 Driver mass»p. 77
*2 When load is applied at 1/3 length from output shaft edge.

M Characteristics diagram

Winding current: 1.4A/phase Allowable torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded @
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P I e N 0 0 i - 0
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= 1= = 1=
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> 5 5 Y 5 3
S 8 43 g 8 43
IS 35 [ 35
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If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Microstep

I Spur gear model DCcinput Driver (Model number: FSPAE140P100) + Motor with spur gear

Rated current: 0.75 A/phase

Motor size
Motor + gear length

28 mm sq.

61.5 mm

Single  Set model number FAF521S-GX3.6 FAF521S-GX7.2 FAF521S-GX10 FAF521S-GX20
shaft Configuration item: motor model number SH5281-72GXA4 SH5281-72GXB4 SH5281-72GXE4 SH5281-72GXG4
Dual Set model number FAF521D-GX3.6 FAF521D-GX7.2 FAF521D-GX10 FAF521D-GX20
shaft Configuration item: motor model number SH5281-72GXA1 SH5281-72GXB1 SH5281-72GXE1 SH5281-72GXG1
Allowable torque N-m 0.1 0.15 0.2 0.35

Rotor inertia X10*kg-m? 0.01 0.01 0.01 0.01

Rated current Alphase 0.75 0.75 0.75 0.75

Basic step angle : 0.2 0.1 0.072 0.036

Gear ratio = 1:3.6 1:7.2 1:10 1:20
Backlash °orless 2 2 2 1.5
Allowable speed min” 800 400 300 150

Motor mass *' kg 0.17 0.17 0.17 0.17
Allowable thrust load N 10 10 10 10
Allowable radial load *2 N 15 15 15 15

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6, 1:7.2, 1:20, 1:30 and 1:50, and opposite for reduction ratios 1:10.

*1 Driver mass»p. 77

*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram
Winding current: 0.75A/phase

Allowable torque

Source current (no load)

fs: Maximum self-start frequency when not loaded @
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If allowable torque is exceeded when using a motor with spur gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



I Spur gear model DCcinput Driver (Model number: FSPAE140P100) + Motor with spur gear

Rated current: 0.75 A/phase

Motor size
Motor + gear length

28 mm sq.
61.5 mm

Single  Set model number FAF521S-GX30 FAF521S-GX50
shaft Configuration item: motor model number SH5281-72GXJ4 SH5281-72GXL4
Dual Set model number FAF521D-GX30 FAF521D-GX50
shaft Configuration item: motor model number SH5281-72GXJ1 SH5281-72GXL1
Allowable torque N-m 0.5 0.5

Rotor inertia X10*kg-m? 0.01 0.01

Rated current Alphase 0.75 0.75

Basic step angle : 0.024 0.0144

Gear ratio = 1:30 1:50
Backlash °orless 1.5 1.5
Allowable speed min-! 100 60

Motor mass *! kg 0.17 0.17
Allowable thrust load N 10 10
Allowable radial load *2 N 15 15

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6, 1:7.2, 1:20, 1:30 and 1:50, and opposite for reduction ratios 1:10.

*1 Driver mass»p. 77

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

M Characteristics diagram
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Winding current: 0.75A/phase Allowable torque

Source current (no load)

Source current (load applied)

fs: Maximum self-start frequency when not loaded @
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If allowable torque is exceeded when using a motor with spur gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Microstep

I Harmonic gear model DCinput Driver (Model number: FSPAE140P100) + Motor with harmonic gear

Rated current: 28 mm sqg. Motor 0.75 A/phase, 42 mm sq. to 86 mm sq. Motor 1.4 A/phase

Motor size 28 mm sq. (angular dimension 33 mm sq.) 42 mm sq.

Motor + gear length 70.7 mm 74.4 mm

Single  Set model number FAF521S-HX50 FAF521S-HX100 FAF541S-HX30 FAF541S-HX50
shaft Configuration item: motor model number SH5281-72HXL4 SH5281-72HXM4 SF5421-82HXJ41 SF5421-82HXL41
Dual Set model number FAF521D-HX50 FAF521D-HX100 FAF541D-HX30 FAF541D-HX50
shaft Configuration item: motor model number SH5281-72HXL1 SH5281-72HXM1 SF5421-82HXJ11 SF5421-82HXL11
Allowable torque N-m 1.5 2 2.2 3.5
Momentary allowable torque N-m 2.6 3.6 4.5 8.3

Rotor inertia X10*kg-m? 0.013 0.013 0.04 0.04

Rated current AJphase 0.75 0.75 1.4 1.4

Basic step angle ° 0.0144 0.0072 0.024 0.0144

Gear ratio = 1:50 1:100 1:30 1:50
Hysteresis loss Arc min or less - - 3.6 24

Lost motion Arc min 0.4 to 3 (£0.06 N-m) 0.4 to 3 (£0.08 N-m) - -
Allowable speed min-! 70 35 116 70

Motor mass *' kg 0.22 0.22 0.44 0.44
Allowable thrust load N 100 100 1150 1150
Allowable radial load *2 N 160 160 275 275

Note: The motor and gear output shaft rotate in the opposite direction.
*1 Driver massPp. 77
*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram

Momentary allowable torque —-—-— Source current (no load) ----- fs: Maximum self-start frequency when not loaded ®
Allowable torque Source current (load applied) -
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If allowable instantaneous torque is exceeded when using a motor with harmonic gears, the gears may be damaged. When selecting a motor, ensure that its allowable instantaneous torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



I Harmonic gear model DCinput Driver (Model number: FSPAE140P100) + Motor with harmonic gear

Rated current: 28 mm sqg. Motor 0.75 A/phase, 42 mm sq. to 86 mm sq. Motor 1.4 A/phase

Motor size
Motor + gear length

42 mm sq.
74.4 mm

60 mm sq.

116.3 mm

86 mm sq. (angular dimension 90 mm sq.)

148 mm

Single  Set model number FAF541S-HX100 FAM561S-HX50 FAM561S-HX100 FAM581S-HX50

shaft Configuration item: motor model number SF5421-82HXM41 SM5601-82HXL41 SM5601-82HXM41 SM5861-82HXL41

Dual Set model number FAF541D-HX100 FAMS561D-HX50 FAM561D-HX100 FAM581D-HX50

shaft Configuration item: motor model number SF5421-82HXM11 SM5601-82HXL11 SM5601-82HXM11 SM5861-82HXL11

Allowable torque N-m 5 5.5 8 25

Momentary allowable torque N-m 11 14 20 34

Rotor inertia X10*kg-m? 0.04 0.23 0.23 1.68 o
Rated current Alphase 1.4 1.4 1.4 1.4 E
Basic step angle ° 0.0072 0.0144 0.0072 0.0144 ‘=
Gear ratio = 1:100 1:50 1:100 1:50 %
Hysteresis loss Arc min or less 24 - - - °
Lost motion Arc min - 0.4 to 3 (£0.28 N-m) 0.4 to 1.5 (£0.4 N-m) 0.4 1o 3 (£1 N-m) e ;E.'
Allowable speed min’! 35 70 35 70 =9
Motor mass *' kg 0.44 1.22 1.22 1.22 e
Allowable thrust load N 1150 400 400 1400 “”_,
Allowable radial load *? N 275 360 360 1600 2
Note: The motor and gear output shaft rotate in the opposite direction. £

*1 Driver mass»p. 77 (&)

*2 When load is applied at 1/3 length from output shaft edge a

B Characteristics diagram
Winding current: 1.4A/phase Momentary allowable torque —-—-— Source current (no load) ----- fs: Maximum self-start frequency when not loaded ®
Allowable torque Source current (load applied) -
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If allowable instantaneous torque is exceeded when using a motor with harmonic gears, the gears may be damaged. When selecting a motor, ensure that its allowable instantaneous torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Microstep

I Harmonic gear model DCinput Driver (Model number: FSPAE140P100) + Motor with harmonic gear

Rated current: 28 mm sqg. Motor 0.75 A/phase, 42 mm sq. to 86 mm sq. Motor 1.4 A/phase

Motor size 86 mm sq. (angular dimension 90 mm sq,)
Motor + gear length 148 mm
Single  Set model number FAM581S-HX100
shaft Configuration item: motor model number SM5861-82HXM41
Dual Set model number FAM581D-HX100
shaft Configuration item: motor model number SM5861-82HXM11
Allowable torque N-m 40
Momentary allowable torque N-m 59

Rotor inertia X10*kg-m? 1.68

Rated current A/phase 1.4

Basic step angle ° 0.0072

Gear ratio = 1:100
Hysteresis loss Arc min or less -

Lost motion Arc min 0.4to 3 (£1.2 N-m)
Allowable speed min’! 35

Motor mass *' kg 3.6
Allowable thrust load N 1400
Allowable radial load *2 N 1600

Note: The motor and gear output shaft rotate in the opposite direction.
*1 Driver massPp. 77
*2 When load is applied at 1/3 length from output shaft edge.

M Characteristics diagram

Winding current: 1.4A/phase Momentary allowable torque —-—-— Source current (no load) ----- fs: Maximum self-start frequency when not loaded ®
Allowable torque Source current (load applied) -
FAM581S-HX100 24VDC 100 ‘ 10 48VDC AL : 10
Full step -{ 9 Full step - 9
FAMS581D-HX100 % 5 2 % 5=
= 1= = 17z
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] \ | 3 £ K} \ 3 S
20 ‘ 243 2 23
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Py | 0 N e N
0fs5 10 15 20 25 30 35 40 0 fs5 10 15 20 25 30 35 40
Number of rotations (min~") Number of rotations (min~")
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Pulse rate (kpulse/s) Pulse rate (kpulse/s)
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68 If allowable instantaneous torque is exceeded when using a motor with harmonic gears, the gears may be damaged. When selecting a motor, ensure that its allowable instantaneous torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



I Electromagnetic brake model oc input Driver (Model number: F5PAE 140P100) + Motor with electromagnetic brake

Basic step angle: 0.72° Rated current: 1.4 A/phase

Motor size 42 mm sq. 60 mm sq.
Motor + brake length 68 mm 74.3 mm 82 mm 91.4 mm
Single  Set model number FAF541S-XB FAF542S-XB FAF543S-XB FAM561S-XB
shaft Configuration item: motor model number SF5421-82XB41 SF5422-82XB41 SF5423-82XB41 SM5601-82XB41
Holding torque N-m min. 0.125 0.185 0.245 0.57
Rotor inertia X10*kg-m? 0.043 0.06 0.071 0.36
Rated current Alphase 1.4 1.4 1.4 1.4
Motor mass *! kg 0.39 0.46 0.563 0.96
Allowable thrust load N 10 10 10 20
Allowable radial load *? N 56 54 52 191
gm Brake type = No excitation actuating type | No excitation actuating type | No excitation actuating type _ No excitation actuating type
52  Power supply input V 24+5% 24+5% 24+5% 24+5%
% Power consumption wW 2.4 (75°C) 2.4 (75°C) 2.4 (75°C) 6 (75°C)
& Static friction torque N-m min. 0.3 0.3 0.3 0.8
o Brake operating time  ms max. 20 20 20 20
3 Brake release time ms max. 30 30 30 30
*1 Driver massPp. 77
*2 The load point is at the tip of the output shaft.
M Characteristics diagram
Winding current: 1.4A/phase Pull-out torque Source current (no load) ----- Source current (load applied) -
With rubber coupling fs: Maximum self-start frequency when not loaded ®
24VDC 025 10 48VDC ¥ 10
FAF541S-XB Full step -| 9 Full step -| 9
020 8 = 020 8z
£ = E Te
=015 Pull-out torque 6 2 =015 Pull-out torque 6 2
@ 5 a @ 5 3
=3 =
£0.10 43 50.10 4
S 35 S 3 3
005 Source current f « 005 Source current ? @
0 e e n e e R L L L L e ] 0 I s oo e S 2z warasar 0
0 fs 600 1200 1800 2400 0 fs 600 1200 1800 2400
Number of rotations (min~) Number of rotations (min~')
0 510 15 2 S T/ TR
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 05 10 43VDC BE'A 10
FAF542S-XB Full step 1 9 Full step -{ 9
04 8z 04 8 =
— 1= = 1=
= = =
£ o3 6 5 =03 6 o
< 5 5 3 5 3
3 02 Pull-out torque 4 § § 02 Pull-out torque 4 §
L | 35 2 35
0.1 2 n 0.1 2w
Source current — ] Source current 1
________________________ ) R e ittt daelbetatnts intntslalalalaly
1200 1800 2400 0 fs 600 1200 1800 2400
Number of rotations (min~") Number of rotations (min~)
0 5 10 15 2 0 5 10 15 2
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 05 10 48VDC A 10
FAF543S-XB Full step{ 9 Full step{ 9
04 8 = 04 8 =
£ g H LE
= 0.3 | Pull-outtorque 6 2 = 0.3 | Pull-outtorque 6 2
@ 5 3 @ 5 3
=] =]
S 02 43 g 02 42
L 35 [ 35
01 23 0 23
’ Sour.f:e‘current 1 : Source current 1
1) et ok ottt S S e sl VA
0 fs 600 1200 1800 2400 0 fs 600 1200 1800 2400
Number of rotations (min~) Number of rotations (min~)
0 5 15 20 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 10 10 48VDC 1.0 10
FAM561S-XB Full step{ 9 Full step{ 9
0.8 8 = 0.8 8 =
= 1= = — 1=
ZE 06 ~— 6 § é 05 ‘,\F‘ull-outturque 6 §
Y Pull-out torque 5 5 Y 5 5
= A\ 43 2 04 43
[ 3 5 = 3 5
o o
2 N 02 2 &£
1 Suu{_ceyurrent 1
0 10 e s s
0 fs 600 1200 1800 2400 600 1200 1800 2400
Number of rotations (min~) Number of rotations (min~)
0 5 10 15 2 0 5 10 15 2

Pulse rate (kpulse/s)

Pulse rate (kpulse/s)

System Configuration DiagramPp. 52 Set Model Configuration»p. 54 Motor DimensionsPpp. 71 to 74 Driver DimensionsPp. 76
The electromagnetic brake only works when the motor is stopped, and cannot be used for braking.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Microstep

I Electromagnetic brake model oc input Driver (Model number: F5PAE 140P100) + Motor with electromagnetic brake

Basic step angle: 0.72° Rated current: 1.4 A/phase

Motor size 60 mm sq. 86 mm sq.
Motor + brake length 102.6 mm 131.3 mm 119.5 mm 150 mm
Single  Set model number FAM562S-XB FAM563S-XB FAM581S-XB FAM582S-XB
shaft Configuration item: motor model number SM5602-82XB41 SM5603-82XB41 SM5861-82XB41 SM5862-82XB41
Holding torque N-m min. 0.9 1.7 2.3 4.4
Rotor inertia X10*kg-m? 0.47 0.76 2.55 4.07
Rated current A/phase 1.4 1.4 1.4 1.4
Motor mass *' kg 1.14 1.61 2.6 3.75
Allowable thrust load N 20 20 60 60
Allowable radial load *? N 183 170 200 200
gm Brake type = No excitation actuating type | No excitation actuating type  No excitation actuating type | No excitation actuating type
52  Power supply input v 24+5% 24+5% 24+10% 24+10%
% Power consumption W 6 (75°C) 6 (75°C) 10.5 (20°C) 10.5 (20°C)
&  Static friction torque N-m min. 0.8 0.8 5 B)
o Brake operating time  ms max. 20 20 20 20
3 Brake release time ms max. 30 30 50 50

*1 Driver massPp. 77
*2 The load point is at the tip of the output shaft.

M Characteristics diagram
Winding current: 1.4A/phase
With rubber coupling

Pull-out torque Source current (no load)

Source current (load applied) -
fs: Maximum self-start frequency when not loaded ®

24VDC

20 10

48VDC 20 10
FAM562S-XB Full step - 9 Full step | 9
16 8 a 1.6 8 =
= 1z = 1Tz
1S 1= £ =
=12 6 & =12 6 ¢
> 5 E = Pull-out torque 5 3
]
S 08 %Pull-outtorque 4z S08 4
L N 3 5 [ 35
04 23 04 2 &
-, Source current 1 @ Sotfrc_ei__c.urr?nt ;
P DN ey S e 0 0 BETT TS g sy 0
0 fs 00 1200 1800 2400 0 fs 600 1200 1800 2400
Number of rotations (min~") Number of rotations (min~')
0 5 10 15 2 0 5 10 5 2
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 5 T 10 48VDC 5 T 10
FAM563S-XB Full step - 9 Full step - 9
4 8 4 82
T [ 5 s
= 3 6 o = 3 6
@ 5 3 © 5 3
s 2 = Pull-out torque 4 @ s 2 Pull-out torque 4 o
RN 3 5 e ‘\ 3 §
2 2
! o Source current 1 @ 1 Sour'c.'e'gl{fr.e-nt —~— 1 @
NG S 5 s ~~
0 Srogm=o=T 0 0 I e L L L ST 0
0 200 s 400 600 800 1000 1200 0 200 fs"400 600 800 1000 1200
Number of rotations (min~") Number of rotations (min~)
0 2 4 6 8 10 0 2 4 6 8 10
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 5 T 10 48VDC 5 T 10
FAM581S-XB Full step - 9 Full step - 9
4 8 = 4 3 =
B !e B =
= 3 6 2 = 3 6 2
g 53 = ~_Pull-out torque 53
§ ZAYPull—outtorque 42 E' 2 ‘g
= 35 [ ! 35
26 1 ‘ 26
L N Source current 1 Sour_‘ff‘j_?r‘.‘_'.'f_’i” ~—— |
0 = R L 0 O i e i o= T====o
0 fs200 400 601 800 1000 1200 0 200fs 400 600 800 1000 1200
Number of rotations (min~") Number of rotations (min~')
0 2 4 6 8 10 0 2 4 6 8 10
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 10 T 10 48VDC 10 T 10
FAM582S-XB Full step - 9 Full step - 9
8 3 = 8 3 =
= = = =
= 6 6 8 = 6 6 &
> 5 3 ® 5 3
2 4A\Pull-outt0rque 4 g 3 4l O\ Pullouttorque 49
L2 3 5 = 3 5
2 24 28
= 1 1
0 =" N | A N e PRy SRSy A 0
0 100 fs 200 300 400 500 600 400 500 600
Number of rotations (min~") Number of rotations (min~')
0 1 2 3 4 5 0 4 5

2 3
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
System Configuration DiagramPp. 52 Set Model Configurationp. 54 Motor DimensionsPpp. 71 to 74

The electromagnetic brake only works when the motor is stopped, and cannot be used for braking.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.

Driver DimensionsPp. 76
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Stepplng Motor. DlmenSIonS (Unit: mm) Common to microstep and full/half step.
Il Standard model
28 mm sq. 42 mm sq.
Lead wire: UL3265 AWG28 S f Lead wire:
1008 L+0s 1505 028:0.5 4-M2.5%0.45 GCI\IeDW or. (A8l Ll 20105 o g UL3266 AWG26
108 ~7 15+076 - 4 Effective tapping SNDterminal | 2+0.25] 41| _S|os
+0 £ 02 4232025 1|/ gepth 3.2 min. M3x0.5x6L ST ) .
(Effective =S (Effective ©T - ©| | Effective tapping
length) H =3 length) 8 D section 8 & depth 4 min.
s - 4.5+0.15 & s = 4-M3x0.5
L == e :
— N T o
2 r—t § Og D section details 5.5+0.15 N ] ] [
=] : ; 1 i —
3 =0 cosssecionss 8 g Cosseion o7 e 451025 g
G R3 min R3 min. I4.5+0.15 S 3
4.5+0.15 [J42+0.25 8
s

Set model number

Motor model number

Motor length (L)

[
B
)
=
A
(=]
~
2
)
°
<)
=
-
®
(]
-
5
2
=
(&)
(=]

Single shaft  Dual shaft Single shaft Dual shaft Set model number Motor model number Motor length (L)
FAF521S FAF521D Single shaft ~ Dual shaft Single shaft Dual shaft e
SH5281-7241 SH5281-7211 32
FDF521S FDF521D FAF541S FAF541D
FALS25S RASZ50) SH5285-7241 SH5285-7211 515 FDF541S FDF541D SFeaz1-8241 SFe421-8211 ®
FDF5258 FDF525D ' FAF542S FAF542D
FDF5425 FDF542D SF5422-8241 SF5422-8211 41 o
FAF543S FAF543D o
FDF543S FDF543D SF5423-8241 SF5423-8211 49 E
(=]
~
o
o g
T =
60 mm sq. 86 mm sq. 82
=
211 L+1 24:0.5 o o eadwire: Screw for GND terminal ® =
7+0.25 |2:05| S| Q M4x0.7x6L . B
Screw for +1 +1ogloc 3241 Lt 37405 & Lead wire: =
200/ ] 200 o & =3 = .9 2| UL3266 AWG22 =
GND terminal s 2 8+0.5_|2+0.25| =29 -
M3x0.5x6L \s‘u AU 4F’| g Q
25 0
0 &l 250 b=
S ] A== o 4-06.5:0.2-] I
oo ! 0 8 - +
)
o
S ) 4-50£0.13 o3 | > T o
75+0.15 | Cross section S-S [60+0.5 < 13+0.15 1
s 4-70+0.13
1340.15 Cross section S-S [)86.5+0.5
Set model number Motor model number Motor length (L) Set model number Motor model number Motor length (L)
Single shaft ~ Dual shaft Single shaft Dual shaft . Single shaft ~ Dual shaft Single shaft Dual shaft ¢
FAM561S FAM561D FAM581S FAM581D
FDM561S FDM561D SM5601-8241 SM5601-8211 49 FDM581S FDM581D SM5861-8241 SM5861-8211 66
FAM562S FAM562D FAM582S FAM582D
FDM562S FDM562D SM5602-8241 SM5602-8211 60 FDM582S FDM582D SM5862-8241 SM5862-8211 96.5
FAM563S FAM563D
FDM563S FDM563D SM5603-8241 SM5603-8211 89
M Spur gear model
28 mm sq.
Lead wire: UL3265 AWG28
10+08 61.5+15 201 H28+0.5 4-M2.5%0.45
+1 T Effective tapping
10 0 4 2405 4-23+0.25 depth 3.5 min.
(Effective length) 766 ‘
o
bl ﬂ “ +1 g §
g ﬂ 120 O? o?
4.5+0.15 °9 (Effective o =
g S length) ©| B
o (N —
[ ¥
Cross section S-S \
—— R3min. %
R4 min.
Set model number Motor model number
Single shaft Dual shaft Single shaft Dual shaft

FCJF521S-GX3.6
FLIF521S-GX7.2

FCJF521D-GX3.6
FCIF521D-GX7.2

SH5281-72GXA4
SH5281-72GXB4

SH5281-72GXA1
SH5281-72GXB1

F[JF521S-GX10
FLIF521S-GX20

FCJF521D-GX10
FLCIF521D-GX20

SH5281-72GXE4
SH5281-72GXG4

SH5281-72GXE1
SH5281-72GXG1

FJF521S-GX30
FLIF521S-GX50

FCJF521D-GX30
FLIF521D-GX50

SH5281-72GXJ4
SH5281-72GXL4

SH5281-72GXJ1
SH5281-72GXL1

For ‘[0 in the set model numbers, ‘A" indicates DC input microstep, and ‘D’ indicates DC

input full/half step.

n
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DC Input Set Models/Drivers Microstep

- . - - ) .
Stepplng Motor. DlmenSIonS (Unit: mm) Common to microstep and full/half step.
M Low-backlash gear model
42 mm sq. 60 mm sq.
Screw for GND terminal Screw for GND terminal
\M3x0.5x6L Lead wire \ M3x0.5x6L Lead wire:
wire:
1541 65.4£1 20105 2121 94.8+1 32:05 UL3266 AWG22
; 3505 o § UL3266 AWG26 13405 o §
1 2loc 1;8 Sloo
D section e % { oo o
8 s 4-M4x0.7 & g
— 1T Effective tapping T\ I —+H s
o 7] depth 8 min. 19 n
< o ] o
°3 12*0 & e
8 ﬁ 5.5+0.1 = 0
Cross section S-S ) 4-49.5+0.2
4.5+0.15 ; o 4Max07 -520.
75+0.15 | | Cross section S-S Effective tapping Deo+g'5
D section d:glails deoth 8 min. -
15 0 (Effective length)
Set model number Motor model number Set model number Motor model number
Single shaft Dual shaft Single shaft Dual shaft Single shaft Dual shaft Single shaft Dual shaft

F[JF541S-CX3.6
FCJF541S-CX7.2

F[JF541D-CX3.6
FCJF541D-CX7.2

SF5421-82CXA41
SF5421-82CXB41

SF5421-82CXA11
SF5421-82CXB11

F[IM561S-CX3.6
FCIM561S-CX7.2

FCJM561D-CX3.6
FCIM561D-CX7.2

SM5601-82CXA41
SM5601-82CXB41

SM5601-82CXA11
SM5601-82CXB11

F[JF541S-CX10
FIF541S-CX20

FCJF541D-CX10
FCIF541D-CX20

SF5421-82CXE41
SF5421-82CXG41

SF5421-82CXE11
SF5421-82CXG11

F[JM561S-CX10
FCIM561S-CX20

FCJM561D-CX10
F[IM561D-CX20

SM5601-82CXE41
SM5601-82CXG41

SM5601-82CXE11
SM5601-82CXG11

F[JF541S-CX30
FIF541S-CX36

F[JF541D-CX30
FCIF541D-CX36

SF5421-82CXJ41
SF5421-82CXK41

For ‘[ in the set model numbers, ‘A" indicates DC input microstep,

input full/half step.

86 mm sq.

Screw for
GND terminal

SF5421-82CXJ11
SF5421-82CXK11

and ‘D’ indicates DC

F[JM561S-CX30
FCIM561S-CX36

input full/half step.

FJM561D-CX30
F[IM561D-CX36

For '[J" in the set model numbers, ‘A" indicates DC input microstep, and ‘D’ indicates DC

SM5601-82CXJ41
SM5601-82CXK41

SM5601-82CXJ11
SM5601-82CXK11

M4x0.7x6L
] Load wire: 3211 13121 3241
Q UL3266 AWG22 = = =
A 3:05]
IS} © 'I
o 1Y ®| ©
o3 +1 S g.
‘ & |25 0 +1|og|oc
° ° g AS) 250, o 8 0 0 8
+—Hp—A 3 |2 8§ 25-02 4-0.03 _og
) a ﬂ—r
° ° [Te] |
o o—
° | 2 ol 8
| @ H DZ'_ Parallel key (attached to the motor)
13:0.15] 4-M8x1.25 2 5+(1)
85.5+0.5 Effective tapping :
depth 15 min. 4'73-6110-2
Set model number Motor model number U90T3
Single shaft Dual shaft Single shaft Dual shaft
F[JM581S-CX3.6 F[JM581D-CX3.6 SM5861-82CXA41 SM5861-82CXA11
F[IM581S-CX7.2 F[JM581D-CX7.2 SM5861-82CXB41 SM5861-82CXB11
F[JM581S-CX10 F[JM581D-CX10 SM5861-82CXE41 SM5861-82CXE11
F[JM581S-CX20 F[JM581D-CX20 SM5861-82CXG41 SM5861-82CXG11
F[JM581S-CX30 F[JM581D-CX30 SM5861-82CXJ41 SM5861-82CXJ11
F[IM581S-CX36 F[IM581D-CX36 SM5861-82CXK41 SM5861-82CXK11
For ‘(0" in the set model numbers, ‘A" indicates DC input microstep, and ‘D’ indicates DC
input full/half step.
M Harmonic gear model
28 mm sq.
Lead wire: UL3265 AWG28
10408 70.7+1 2341 03305 4-¢3.5+02
" _ 1.5+0.5 3
100 ﬂ £ 1005 ‘ 6105 21405 |oF| =
(Effective length) E ‘ ‘ ‘ 1670 |
1<% SIS
g ﬂ ) 1| |(Effective length] s
.50, o9 S 75+0.15
4.5+015 u,) ﬂ T 5 %Qf
8 |IS ‘ o3
t o
T S o
Cross section S-S % S
L J & Cross section-T
~

Set model number

Motor model number

Single shaft

Dual shaft

Single shaft

Dual shaft

FAF521S-HX50
FDF521S-HX50

FAF521D-HX50
FDF521D-HX50

SH5281-72HXL4

SH5281-72HXL1

FAF521S-HX100
FDF521S-HX100

FAF521D-HX100
FDF521D-HX100

SH5281-72HXM4

SH5281-72HXM1




M Harmonic gear model

42 mm sq.
Screw for GND terminal
\M3x0.5x6L i Lead wire:
15+1 74.4+1 25+1 3 é UL3266 AWG26
7+0.2 ,2+0.2 < o
e 6-M3x0.5 b
8 25:02] 2| & ; ; s 0 0 0 0
5 1 .5+0. bR Effective tapping rs) 18-0.18 3-0.025 § 2
=R depth 5 min. - - oS s
] | g T =
B |k-§ S /\ ™) a
B et H Eae —= oz = (1.2) f E
Dsemiun/ S — 'g §§ gé/ % %
i} So Parallel key (attached to the motor) =] E
(18) ol o2 ‘ g 23
X +0.1 <> - 2
7 & [T
; g 180 % A
4.5+0.15 Cross section S-S D section details O \0‘6‘ 2
=0£. +1 y 42+0.5
1570 (Ettoctive tongthy 2 @4-5£0.2 3
=
Q
(=]
Set model number Motor model number
Single shaft Dual shaft Single shaft Dual shaft

FAF541S-HX30
FDF541S-HX30

FAF541D-HX30
FDF541D-HX30

SF5421-82HXJ41 SF5421-82HXJ11

FAF541S-HX50

FAF541D-HX50

(2
B
[
2
1
(=)
B
P e R e SF5421-82HXL41  SF5421-82HXL11 g g
FAF541S-HX100 FAF541D-HX100 o2
At At SF5421-82HXM41  SF5421-82HXM11 s3
-
Q=
o 2
5
60 mm sq. 2
Lead wire: 8
Screw for GND terminal UL3266 AWG22
M3x0.5x6L -
2121 116.3+1 28+0.5 S
\ 1025 e
+1 ~
20 0 I [T o] § -
It —J °g
I ] © 0 o
S 8 = 0021 4003 o
oo O 1 2 R T I | e oo 8 il
[a)
s = 3| 4055 (1.6) o—iF
o ] S J
o 8 ,,] | | o Parallel key (attached to the motor)
o K
g| 160+0.7

&
7.5£0.15 Cross section S-S 8

Set model number

Motor model number

Single shaft

Dual shaft

Single shaft Dual shaft

FAM561S-HX50
FDM561S-HX50

FAM561D-HX50
FDM561D-HX50

SM5601-82HXL41 SM5601-82HXL11

FAM561S-HX100
FDM561S-HX100

86 mm sq.

Screw for
GND terminal

FAM561D-HX100
FDM561D-HX100

SM5601-82HXM41  SM5601-82HXM11

Lead wire:

M4x0.7x6L UL3266 AWG22 ©
gl 3241 1481 40105 2
& 2
2 © | §|
(=)
o9 +1
<| |26 0
LO| — [Te]
@5 : ® oS 2502 60 g
| I R | R _ Slog 0.2 6-0.03_,_ o5
9 8 o ©|
° T o © o] Di
3 J—
H \ f_e/ oS
1 Parallel key (attached to the motor)
13£0.15 0
85.5+0.5 4-¢9.2+0.2 /| 14.5-0.1
[190+0.3
Set model number Motor model number
Single shaft Dual shaft Single shaft Dual shaft

FAM581S-HX50
FDM581S-HX50

FAM581D-HX50

FDM581D-HX50 SM5861-82HXL41

SM5861-82HXL11

FAM581S-HX100
FDM581S-HX100

FAM581D-HX100

FDM581D-HX100 SM5861-82HXM41

SM5861-82HXM11




Stepping Motor: Dimensions

DC Input Set Models/Drivers Microstep

(Unit: mm)

Common to microstep and full/half step.

M Electromagnetic brake model

42 mm sq.

Brake lead wire:

UL3266 AWG26
Brown: @, White: ©

Lead wire:

= L+1 20+0.5 N o UL3266 AWG26 N\ mmio
£ o oS ]
g 2+0.25 1 og oo §
3 I 0 15 0 T ~ 3
© N
S B
. 4-M3x0.5
,,,i,i,,f,i, — Effective tapping |
depth 4 min.
l
Screw for GND terminal 5.5¢0.15
M2.5x0.45x4L 4-31+0.25
[142+0.25
Set model number Motor model number Motor length (L)
Single shaft Dual shaft Single shaft Dual shaft e
FAF541S-XB _ _
FDF541S-XB SF5421-82XB41 68
FAF542S-XB _ _
FDF5425-XB SF5422-82XB41 74.3
FAF543S-XB _ _
FDF543S-XB SF5423-82XB41 82
60 mm sq.
Brake lead wire:
UL3266 AWG22
Red: @, Black: © L1 24205 Lead wire:
£ [ 7:025 | o025 2| @ ULszssAwGzz
g I I "oes oS
3 jl 20 0 o ©
g 8 3 3
+0.5
R . . - 4045 0 |- 43@3 |
| m
| | R ¢
| ’ assors [T—TH—F
.50.
Screw for GND terminal 4-50£0.13
M2.5x0.45x4L J60+0.5
Set model number Motor model number Y ——
Single shaft Dual shaft Single shaft Dual shaft g
FAM561S-XB _ _
FDMB561S-XB SM5601-82XB41 914
FAM562S-XB _ _
FDMB562S-XB SM5602-82XB41 102.6
FAM563S-XB _ _
LR SM5603-82XB41 1313
86 mm sq.
Brake lead wire:
UL3266 AWG22
Red: @, Black: © Lead wire:
’ L+1 7+0. ©
= 3705, 2 | 3266 AWG22 =
8+0.5 | 240.25 oo E]
" < 3
B
[ +1
551 o D
> =
A+ 1A= o3| 4-06.5+0.2
Lt o
©
B
T . | 13+0.15
Screw for GND terminal 20
Max0.7x6L 4-70+0.13
[185.5+0.5
Set model number Motor model number Motor length (L)
Single shaft Dual shaft Single shaft Dual shaft <
FAM581S-XB _ _
FDM581S-XB SM5861-82XB41 119.5
FAM582S-XB _ _
FDM582S-XB SM5862-82XB41 150

74




Stepping Motor: General Specifications

Common to microstep and full/half step.

Motor model number SH528[]

|SF542[]

SM560( |

|sms86L]

Type — S1 (continuous operation)
I P —10°C to +50°C (0 to +40°C for harmonic gear model) —10°C to +40°C (0 to +40°C for harmonic gear model)
temperature

Storage temperature

—20°C to +65°C

—20°C to +60°C

Operating ambient
humidity

20 to 90% RH (no condensation)

95% RH max.: Under 40°C (no condensation)

Storage humidity

5 to 95% RH (no condensation)

95% RH max.: Under 40°C,
57% RH max.: Under 50°C,

35% RH max.: Under 60°C (no condensation)

Operation altitude

1000 m or less above sea level

Vibration resistance

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

Impact resistance

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)

F (+155°C)

Withstandable

At normal temperature and
humidity, no failure with
500 VAC @50/60 Hz applied

At normal temperature and humidity, no failure with 1500 VAC @50/60 Hz applied for

voltage - one minute between motor winding and frame.
for one minute between
motor winding and frame.
Irr;zlilslz:::; At normal temperature and humidity, not less than 100 MQ between winding and frame by 500 VDC megger.

Protection grade

P40

Winding temperature
rise

80 K max. (Based on SANYO DENKI standard)

85 K max. (Based on SANYO DENKI standard)

Static angle error

+0.09°

Thrust play *'

0.075 mm max. (load: 1.5 N)

0.075 mm max. (load: 5 N)

0.075 mm max. (load: 10 N)

0.075 mm max. (load: 10 N)

Radial play *2

0.025 mm max. (load: 5 N)

0.025 mm max. (load: 5 N)

0.025 mm max. (load: 5 N)

0.025 mm max. (load: 5 N)

Shaft runout

0.025 mm

0.025 mm

0.025 mm

0.025 mm

Concentricity of

mounting pilot ®0.05 mm ®0.05 mm ®»0.075 mm ®»0.075 mm
relative to shaft

Squareness of

mounting surface 0.1 mm 0.1 mm 0.1 mm 0.15 mm

relative to shaft

Direction of motor
mounting

Can be freely mounted verti

cally or horizontally

*1 Thrust play: Shaft displacement under axial load.
*2 Radial play: Shaft displacement under radial load applied 1/3rd of the length from the end of the shaft.

H Safety standards
Model number: SM560 ] SM586[]

. Directives Applicable standard
CE marking - -
Low-voltage directives (2014/35/EU) EN60034-1, EN60034-5
Acquired standards Applicable standard  File No.
UL UL UL1004-1, UL1004-6 E179832 (PRHZ2)
c-UL CSA C22.2 No.100 E179832 (PRHZ8)

Internal Wiring and Rotation Direction

Common to microstep and full/half step.

M Internal wire connection

Connection Method:

New pentagon connection

Blue

Black

Green

M Direction of motor rotation

When excited by a direct current in the order shown below, the direction of rotation is clockwise

as viewed from the output shaft side.

*This is an instance of the standard model and the electromagnetic brake model.

As for some of the models with the gear, the direction of motor rotation is different, please make inquiries.

Exciting order

Red

1 2 3 4 5 6 7 8 9 10
Blue + + — — —
Red - - + + + —
Lead wire color ~ Orange = = = + + +
Green + - — - 45 4
Black + qF + = = —
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DC Input Set Models/Drivers Microstep

Driver Dimensions  unit mm)

2- (4X10) slot
Mounting hole

‘ 28 ‘ 118
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Driver Specifications

M General specifications

Model number

F5PAE140P100

Main circuit power

24VDC/48VDC £ 10%*"

Main circuit power
supply current

3A

Protection class

Class I

Operation
environment

Installation category (over-voltage category): I (CE) Pollution level: 2

Operating ambient

[oc] o
o, temperature V@G
o
g Storage —20 to +70°C
& ) temperature
= = (6} ti bient
8 o perating amblent 554, 8504 RH (no condensation)
g. 3 humidity
@ & Storage humidity 10 to 90% RH (no condensation)
Operation altitude 1000 m or less above sea level
Vibration Tested under the following conditions; 5 m/s?, frequency range 10 to 55 Hz, direction along X,Y and Z axes,
resistance for 2 hours each
Impact resistance 20 m/s?
Withstandable voltage Not influenced when 0.5 kVAC is applied between power input terminal and cabinet for one minute.
Insulation resistance 10 MQ min. when measured with 500 VDC megohmmeter between input terminal and cabinet.
Mass 0.23 kg
. . Pulse input type (1-input type/2-input type), low-vibration mode (low-vibration drive/ microstep drive), resolution
- Selection function (2-ph X i . -
z -phase mode/5-phase mode), output signal (phase origin monitor/alarm), operating current, step-angle
>
S Protection functions Overcurrent protection
o
= Power supply monitor, alarm display (main power supply under- and overvoltage, regenerative fault,

LED indication

overcurrent fault, hardware fault)

sjeubis o/

Auto-Current-Down
canceling input signal

Photocoupler input system; input resistance: 330 Q
Input-signal “H” level: 4.5 to 5.5 V; input-signal “L” level: 0 to 0.5V

Step-angle selection
input

Photocoupler input system; input resistance: 330 Q
Input-signal “H” level: 4.5 to 5.5V; input-signal “L" level: 0to 0.5V

Command pulse input
signal

Photocoupler input system; input resistance: 330 Q

Input-signal “H” level: 4.5 to 5.5V; input-signal “L" level: 0 to 0.5V
Provided that voltage between Level H to L shall be 4.5V or over.
Maximum input frequency: 400 kpulse/s

Power down input
signal

Photocoupler input system; input resistance: 330 Q
Input-signal “H” level: 4.5 to 5.5V; input-signal “L" level: 0to 0.5V

Phase origin monitor
output signal/
Alarm output signal

Open collector output via photocoupler
Output signal standard Vceo: 30V or less *?2
Ic: 5 mA or less
Vce (sat): 1.0V or less

*1 Use either 24 VDC£10% or 48 VDC%10% for main circuit power supply. Make sure never exceed 60 VDC, even if power supply voltage increases due to counter-electromotive force
after misstep occurs. If there are any possibilities of exceeding 60 VDC, connect optional regenerative resistor. Regenerative resistor use is recommended if you operate with 60

mm sq. or 86 mm sq. motor.
*2 Make sure the voltage used for output signal is 5VDC or over.

M Safety standards
Directives Category Standard Name
Low-voltage directives — EN61800-5-1 =
Emission EN61000-6-4 Conducted emissions test
EN61000-6-4 Electromagnetic radiation disturbance
::':I'EUV) EN61000-4-2 ESD (Electrostatic discharge)
EMC directives EN61000-4-3 RS (Radio-frequency amplitude modulated electromagnetic field)
Immunity EN61000-4-4 Fast transionts
EN61000-4-5 CS (Radio-frequency common mode)
EN61000-4-6 Surges
Acquired standards Applicable standard  File No.
UL UL
UL508C E179775

UL for Canada (c-UL)

- EMC characteristics may vary depending on the configuration of the users’ control panel, which contains the driver or stepping motor, or the
arrangement and wiring of other electrical devices.
Parts for EMC noise suppression like noise filters and toroidal type ferrite cores may be required depending on circumstances.

- Validation test of driver has been performed for low-voltage EMC directives atTUV (TUV product service) for self-declaration of CE marking.
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DC Input Set Models/Drivers Microstep

Driver Controls and Connectors

9 Function select DIP switch
(DSW1)

o Operating current select switch
(RUN)

OStep angle select switch
(SS1, SS2)

1/0 signal interface connector (CN2) —l

Motor connector port (CN3) 4'

@ Operating current select switch (RUN)
Operating motor current value can be set with the rotary switch.

Dial 0 1 2 3] 4 5 6 7
Stepping motor current (A) 1.4 1.35 1.3 1.25 1.2 1.15 1.1 1.05
Dial 8 9 A B © D E F

Stepping motor current (A) 10 09 09 08 08 075 0.7 0.65
« The factory default value is F (0.65 A).
Please check the rated current of the motor to be combined before selecting the operation current.
- If there are sufficient margin of motor torque, decreasing operating current value becomes
effective for vibration reduction. Motor output torque is approximately proportional to current.
- Make sure to confirm there are sufficient operation margin before determining motor current
value to adjust operating current.

@Function select DIP switch (DSW1)

Select the function depending on your specification.
Factory default settings

—» ON
F/R 1D:| OFF
w |20 ]|orr
oseL [sET_]|oFr
mobet |41 ]|orr
sp1 s |

2-input type (CW/CCW pulse input)
Microstep
5-phase mode

Phase origin monitor output

Settings vary depending on motors to be connected.
SP2 SD:| Perform setting for motor you use first by confirming the
spP3 [700__]|  Itable of setting for motors to be connected] below.

mope2 [s[T__]|orr

- Perform setting for motor to be connected first.
- Make sure to turn off power supply of the driver when changing setting s of function
select DIP switch.

Reservation (Don’t turn it ON)

[Table of setting for motors to be connected]

SP1 SP2 SP3 Motor to be connected
SH5281-72[1[], SH5285-72[ 1],

e i U SF5421-8201]

OFF OFF ON SF5422-82[[]

OFF ON OFF SF5423-82[ 1]

OFF ON ON SM5601-82[ 1]

ON OFF OFF SM5602-82[ 1]

ON OFF ON SM5603-82[1[], SM5861-82( ]

ON ON OFF SM5862-82[ 1]

1. Pulse input type selection (F/R)
Select the input pulse type.

F/R Pulse input type
ON 1-input type (CK, U/D)
OFF 2-input type (CW, CCW)

2. Low-vibration mode select (LV)
Provides low-vibration, smooth operation even if resolution is rough (1-division, 2-division, etc)

LV Operation
ON Low-vibration drive
OFF Microstep

3. Resolution selection (DSEL)
Select the step angle select switch (SS1, SS2) mode.

DSEL Resolution mode

ON 2-phase mode: Operation as norrpal Z-Phase stepping system
at 1.8° to 0.00703125° -step angle is available.

OFF 5-phase mode: Operation as normal 5-phase stepping system

at 0.72° to 0.00288° -step angle is available.

Connector for regeneration

resistor* (CN4)
*Options (sold separately)

; '—@LED for alarm display
3 (ALM)

' o LED for power supply monitor
(POW)
Power supply connector port (CN1)
4. Output signal selection (MODE1)
Select the output signal

MODE1 Output signal
ON Alarm output
OFF Phase origin monitor output

5 to 7. Motor selection (SP1, SP2, SP3)
Perform setting for motor you use first by confirming the [table of
setting for motors to be connected].

8. (MODE2)
Do not turn ON this switch.

@ Step angle select switch (SS1, SS2)

The number of divisions of the stepping motor basic step angle can
be set with the rotary switch.

After selecting 2- or 5-phase mode by function select DIP switch 3 (DSEL), set the step
angle select switches for the desired step angle.

5-Phase Mode: 2-Phase Mode:
DSW!1 function select DIP switch 3= OFF DSW1 function select DIP switch 3 = ON

S5, N_ufnlber i Resolution  Basic step angle ) N.u'.“.b el Resolution  Basic step angle
SS2  divisions SS2  divisions

0 1 500 0.72° 0 0.4 200 1.8°

1 2 1000 0.36° 1 0.8 400 0.9°

2 2.5 1250 0.288° 2 1.6 800 0.45°

3 4 2000 0.18° 3 2 1000 0.36°

4 B 2500 0.144° 4 3.2 1600 0.225°

5 8 4000 0.09° 5 4 2000 0.18°

6 10 5000 0.072° 6 6.4 3200 0.1125°

7 20 10000 0.036° 7 10 5000 0.072°

8 25 12500 0.0288° 8 12.8 6400 0.05625°

9 40 20000 0.018° 9 20 10000 0.036°

A 50 25000 0.0144° A 25.6 12800 0.028125°

B 80 40000 0.009° B 40 20000 0.018°

© 100 50000 0.0072° © 50 25000 0.0144°

D 125 62500 0.00576° D 51.2 25600 0.0140625°
E 200 100000 0.0036° E 100 50000 0.0072°

F 250 125000  0.00288° F 102.4 51200 0.00703125°

- Factory default setting: SS1=1and SS2=0
- Set the step angle select input (DSEL) to select SS1 or SS2, then set the rotary switch.

@ LED for power supply monitor (POW)
Lights up when the control power and main circuit power supply are connected.

@ LED for alarm display (ALM)
Flashes repeatedly when an alarm is generated.

Indication

“ALM" repeats single-flashing.
“ALM" repeats double-flashing.
“ALM" repeats triple-flashing.
“ALM” repeats quadruple-flashing.
“ALM" repeats five-times-flashing.

Explanation

Main power supply voltage drop (Detected when excitation is on.)
Overvoltage of main power supply (Detected when motor stops.)
Regeneration error (Detected when motor is operating.)
Overcurrent error

Hardware error

- When alarm activated, stepping motor winding current is interrupted and then the
state becomes “not-excited” at the same time that LED “ALM” flahes.
When “DSW1: MODE1" is set to ON, signal is output outward from alarm output
terminal (AL). (Photocoupler is turned on.)
This state is maintained until the power supply is turned off. Please re-turn on the
power supply after eliminating alarm cause.



Connections and Signals

M External wiring diagram

Driver

CN2 CN3
) Blue
1
Phase origin monitor output (MON) >< >< Z$/4 SE
2
3 =3 »
Auto-Current-Down canceling input (ACDOFF) >< >< [:] #Z N §
4 5
5 8
Step angle select input (SSEL) >< >< [:] iZ N R S ol
6 2%
=
7 T CN4 8 £
CW pulse input (CW) >< >< [:]iz .
pulse np g TEYN ] Regeneration H
resistor £
9 3 2 . Q
CCW pulse input (CCW) >< >< %E] :Z Model number: FFE-01 a
10 N
L — Connect the regenerative resistor
Power down input (PD) >< >< n [:] #Z when there is a risk that the supply
12 N voltage could exceed 60 VDC due
_T; I to the motor's back emf.
- CN1
24VDC/48VDC 1
24 GDC/48 GDC 2
_
M Applicable wire sizes
Part Applicable wire Insulation diameter ~ Wiring length
For power supply AWG20 (0.5 mm?) to AWG18 (0.75 mm?)  ¢1.7 to 3.0 mm Under 3 m
For input/outputsignal  AWG24 (0.2 mm?) to AWG22 (0.3 mm?) ®1.15 to ¢1.8 mm Under 3 m
For motor AWG20 (0.5 mm?) to AWG18 (0.75 mm?) 1.7 to 3.0 mm 10 m max.

When bundling wire together or running wires through duct, take reduction rate of each wire allowable current into consideration. When ambient temperature is relatively high, wire
product lifetime is reduced due to heat deterioration. In this case, please use Heat resistant Indoor PVC (HIV).

M Specification summary of 1/0 signals

Signal name C.N2 Function summary
Pin number
Phase origin monitor 1 DSW1 MODE1=0FF
output (standard) 2 Photocoupler is turned on when excitation phase is the origin (the state power supply is turned on).
Alarm output 1 DSW1 MODE1_=ON S _ _
2 Photocoupler is turned on when the driver is in the state of alarm being activated.
Auto-C.um.ant-Down & Inputting this signal (internal photpcoupler is turned on) disables Auto-Current-Down function.
canceling input 4
5 Division numbers can be switched via SSEL-signal.

Step angle select input 6 Internal photocoupler is OFF --- Setting via rotary switch SS1 enabled

Internal photocoupler is ON --- Setting via rotary switch SS2 enabled
CW pulse input 7 When in “2-input type”,
(standard) 8 input the drive pulse that rotates in a CW direction.

- 7 When in “1-input type”,

Ul D i 2 8 input the drive pulse train for motor rotation.
CCW pulse input 9 When in “2-input type”,
(standard) 10 input the drive pulse that rotates in a CCW direction.

When in “1-input type”,
Rotational direction 9 input the motor rotational direction signal.
input 10 Internal photocoupler ON --- CW direction

Internal photocoupler OFF --- CCW direction
Power down input 1112 Inputting this signal (internal photocoupler is turned on) shuts off the current carried to motor.

- As for the motor rotational direction, CW direction is regarded as the clockwise rotation, and CCW direction is regarded as the counterclockwise rotation by viewing the motor from

output shaft side.
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DC Input Set Models/Drivers Microstep

Input Circuit Configuration of CW (CK), CCW (U/D)

L]
3300 3.3kQ .
+5V > R
1000 pF
Input signal T
T 1+——=<
1 R
Driver

M Input signal specification

{Photocoupler type)

1 ys min.

[H] 45t05.5V —\

[~ 90%

OFF \

/

50% 4.5V or over

Circuit operation \ /
10%
/

0to 0.5V
w ON

‘_"

1 ps max.

“_'

1 ps max.

M Timing of command pulse

Power input

CW pulse
input
When using
“2-input type”
CCW pulse
input
Pulse column
input
When using
“1-input type”
Rotational

direction input

Power down input

Step angle selection input

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

Pulse duty 50% max.

Maximum input frequency: 400 kpulse/s

If the peak voltage of the input signal exceeds 5.5V, please add an external
current-limiting resistor R to limit the input current to around 10 mA. (Take the
photocoupler forward voltage of 1.5V into consideration.)

o Within 0.2 s 5 s or over i
|[——————
0.5 s min.
3110 ys min.
— 5 —
10 ys min. 10 ys min.
CW CCwW
“ 5 ms min.
Excitation Excitation
ON OFF
500 ys min.
SS1-setting enabled SS2-setting enabled

* The frequency of the power ON/OFF of the driver shall be 5 times/hour or less and 30 times/day or less.
* indicates ON of photocoupler emitting side.
* When operating in double-input method, and then inputting pulse into CW, set CCW-side to OFF.

When inputting pulse into CCW, set CW-side to OFF.
® For 1-input type, CK should be off when switching U/D input signal.

*1 The time for the power supply to be established shall be within 0.2 seconds.
*2 Re-turning on the power supply shall be at intervals of more than 5 seconds.
*3 “10 ps or more” shown above is response time within driver internal circuit, so set the time such that motor can response.
*4 |nput power-down input signal in the state motor has been settled.
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Input Circuit Configuration of ACDOFF, SSEL, PD

3300
+5V
1.8k Q
Input signal
T 1+——=<
1 R
Driver

¢ |[f the peak voltage of the input signal exceeds 5.5V, please add an external
current-limiting resistor R to limit the input current to around 10 mA. (Take the
photocoupler forward voltage of 1.5V into consideration.)

Output Signal Configuration of MON, AL

5 mA max.

30 V max.

|

Driver

MON output

LRI —

ccw

UL

NON output _I

L

Example: 5-phase mode, 1 division (Full step)

* When the motor excitation phase is at the phase origin (power ON status), the
photocoupler is ON.

* Inputting pulse turns on photocoupler every 7.2° of motor output axis from
phase origin.

® Set command frequency to 50 kpulse/s or less to use phase origin monitor.

® Perform switching of division number via step-angle selection input signal
(SSEL) with phase origin monitor output turned on and motor being stopped.

® Switching division number at the point other than excitation origin may cause
that phase origin monitor output is not correctly output.
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82

DC Input Set Models/Drivers

Fu I I/ha If step Set Model (?(?nfigurationbp. 84 . Spegiﬂcatignslcharacteristilcs Diagralnrlwpp. 851099 Motor DimensionsPpp. 71 to 74
Motor SpecificationsPp. 75 Driver DimensionsPp. 100 Driver SpecificationsPp. 100

M Set configuration items

Driver C€ i &©

Model number: FS1D140P10
Power supply: 24/36 VDC

+ The operation manual can be downloaded from our website.
- Drivers are available for separate purchase.

Motor New pentagon connection

Motor size: 28 mm sq., 42 mm sq., 60 mm sq., 86 mm sq.

* Prepare the cable according to the applicable wire sizes on p. 102.

System Configuration Diagram

Host devices

End-cap side PLC, etc.
Motor - Electromagnetic brake T ———
: I
ﬂ E: Driver ®e e ® e 000000
¥
Pulse signal

Flange side l I/0 signal
- Spur gear Motor cable cable
- Low-backlash gear 28 mm sq. motors have
- Harmonic gear thin power lines, therefore W

cannot be connected
directly to the driver. Use
Brake power source  AwG26 to 20 wires as

24VDC intermediaries.
Required for
models with
electromagnetic
brakes.
Power supply cable
Molded case Electromagnetic Noise filter Switching
circuit breaker contactor power supply

AC power source
{ DC power source

Single phase =
24VDC/36 VDC

100 to 230 VAC

J

g

Protects the power line. Switches driver power Filters out incoming Converts AC power to
Cuts off circuit in the on/off. Use together noise from power line. DC power.
event of overcurrent. with a surge protector.




Not every combination of the following codes or characters is available. Check the set model

S et M Od e I N u m be ri n g Co nve nti O n component details on the following page for the model number combinations, or contact us.

Example: This is a set model number for a DC input driver and motor (model number: SM5601-82CXA41).

FD M 56 1 S - CX | 3.6

Gear ratio
1:3.6 to 1:100

CX: Low-backlash gear model
GX: Spur gear model

HX: Harmonic gear model

XB: Electromagnetic brake model

Stepping motor shaft specification
S: Single shaft
D: Dual shaft
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Stepping motor total length
*For details, see the dimensions page.

Stepping motor size
52: 28 mm sq. 56: 60 mm sq.
54: 42 mm sq. 58: 86 mm sq.

Stepping motor series name
F: SF series motor, SH series motor
M: SM series motor (CE/UL compliant)

FD: 24 VDC/36 VDC input full/half step
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DC Input Set Models/Drivers Full/half step

Set Model Configuration
DC input driver model number: FS1D140P10

This set includes a driver and motor.

Basic step angle: 0.72°

84

Single shaft Dual shaft Page
OZ . Set configuration items Set configuration items AL .
g Motorsize Set model number Set model number current ifi- Di
r Motor Motor (A/phase) iz’:t(ieg:ls_ gl)mnin_
28 mm s FDF521S SH5281-7241 FDF521D SH5281-7211 0.75 p.-8 p.71
4 FDF525S SH5285-7241 FDF525D SH5285-7211 ’ p-85 p.71
] FDF541S SF5421-8241 FDF541D SF5421-8211 p-8 p.71
%J_ 42 mmsq. FDF542S SF5422-8241 FDF542D SF5422-8211 1.4 p.85 p.71
‘é’_ FDF543S SF5423-8241 FDF543D SF5423-8211 p-86 p.71
3 FDM561S SM5601-8241 FDM561D SM5601-8211 p.86 p.71
§ 60 mmsq. FDM562S SM5602-8241 FDM562D SM5602-8211 1.4 p-86 p.71
2 FDM563S SM5603-8241 FDM563D SM5603-8211 p.86 p.71
86 mm's FDM581S SM5861-8241 FDM581D SM5861-8211 14 p-87 p.71
% FDM582S SM5862-8241 FDM582D SM5862-8211 ’ p.87 p.71
FDF541S-CX3.6 SF5421-82CXA41 FDF541D-CX3.6 SF5421-82CXA11 p.88 p.72
FDF541S-CX7.2 SF5421-82CXB41 FDF541D-CX7.2 SF5421-82CXB11 p.88 p.72
42 mms FDF541S-CX10 SF5421-82CXE41 FDF541D-CX10 SF5421-82CXE11 14 p.-88 p.72
& FDF541S-CX20 SF5421-82CXG41 FDF541D-CX20 SF5421-82CXG11 ’ p.88 p.72
- FDF541S-CX30 SF5421-82CXJ41 FDF541D-CX30 SF5421-82CXJ11 p.-89 p.72
g FDF541S-CX36 SF5421-82CXK41 FDF541D-CX36 SF5421-82CXK11 p-89 p.72
g' FDM561S-CX3.6 SM5601-82CXA41 FDM561D-CX3.6 SM5601-82CXA11 p.89 p.72
2 FDM561S-CX7.2 SM5601-82CXB41 FDM561D-CX7.2 SM5601-82CXB11 p-89 p.72
&::_ 60 mm's FDM561S-CX10 SM5601-82CXE41 FDM561D-CX10 SM5601-82CXE11 14 p.-90 p.72
b 4 FDM561S-CX20 SM5601-82CXG41 FDM561D-CX20 SM5601-82CXG11 ’ p-90 p.72
£ FDM561S-CX30 SM5601-82CXJ41 FDM561D-CX30 SM5601-82CXJ11 p.90 p.72
§ FDM561S-CX36 SM5601-82CXK41 FDM561D-CX36 SM5601-82CXK11 p-90 p.72
& FDM581S-CX3.6 SM5861-82CXA41 FDM581D-CX3.6 SM5861-82CXA11 p.91 p.72
@ FDM581S-CX7.2 SM5861-82CXB41 FDM581D-CX7.2 SM5861-82CXB11 p.-91 p.72
86 mm's FDM581S-CX10 SM5861-82CXE41 FDM581D-CX10 SM5861-82CXE11 14 p.91 p.72
% FDM581S-CX20 SM5861-82CXG41 FDM581D-CX20 SM5861-82CXG11 ' p-91 p.72
FDM581S-CX30 SM5861-82CXJ41 FDM581D-CX30 SM5861-82CXJ11 p.92 p.72
FDM581S-CX36 SM5861-82CXK41 FDM581D-CX36 SM5861-82CXK11 p.-92 p.72
_g FDF521S-GX3.6 SH5281-72GXA4 FDF521D-GX3.6 SH5281-72GXA1 p-93 p.71
= FDF521S-GX7.2 SH5281-72GXB4 FDF521D-GX7.2 SH5281-72GXB1 p-93 p.71
"g.:l; 28 mm FDF521S-GX10 SH5281-72GXE4 FDF521D-GX10 SH5281-72GXE1 0.75 p-93 p.71
3 % “FDF5215-GX20 SH5281-72GXG4 FDF521D-GX20 SH5281-72GXG1 : p.93 p.71
2 FDF521S-GX30 SH5281-72GXJ4 FDF521D-GX30 SH5281-72GXJ1 p-94 p.71
@
o FDF521S-GX50 SH5281-72GXL4 FDF521D-GX50 SH5281-72GXL1 p.94 p.71
- 28mms FDF521S-HX50 SH5281-72HXL4 FDF521D-HX50 SH5281-72HXL1 0.75 p.95 p.72
o & FDF521S-HX100 SH5281-72HXM4 FDF521D-HX100 SH5281-72HXM1 ' p.95 p.72
g FDF541S-HX30 SF5421-82HXJ41 FDF541D-HX30 SF5421-82HXJ11 p.-95 p.73
g- 42 mmsq. FDF541S-HX50 SF5421-82HXL41 FDF541D-HX50 SF5421-82HXL11 1.4 p.95 p.73
5 FDF541S-HX100 SF5421-82HXM41 FDF541D-HX100 SF5421-82HXM11 p-96 p.73
2 60 mm s FDM561S-HX50 SM5601-82HXL41 FDM561D-HX50 SM5601-82HXL11 14 p.96 p.73
g_ 4 FDM561S-HX100 SM5601-82HXM41 FDM561D-HX100 SM5601-82HXM11 ’ p-96 p.73
% 86 mm s FDM581S-HX50 SM5861-82HXL41 FDM581D-HX50 SM5861-82HXL11 14 p-96 p.73
4 FDM581S-HX100 SM5861-82HXM41 FDM581D-HX100 SM5861-82HXM11 ’ p.97 p.73
m FDF541S-XB SF5421-82XB41 - - p-98 p.74
3 42 mmsq. FDF542S-XB SF5422-82XB41 = = 1.4 p.98 p.74
g FDF543S-XB SF5423-82XB41 - — p.98 p.74
égg FDM561S-XB SM5601-82XB41 = = p.98 p.74
3 2 60mmsq. FDM562S-XB SM5602-82XB41 - - 1.4 p.99 p.74
g FDM563S-XB SM5603-82XB41 - - p.99 p.74
o 86 mm s FDM581S-XB SM5861-82XB41 - - 14 p-99 p.74
=~ . "
) % “Fpmss2s-xB SM5862-82XB41 - - p.99 p.74

- The motors above are lead wire types.



I Standard model bc input Driver (Model number: FS1D140P10) + Standard motor
Basic step angle: 0.72° Rated current: 28mm sq. Motor 0.75 A/phase, 42mm sq. to 86 mm sq. Motor 1.4 A/phase

Motor size 28 mm sq. 42 mm sq.
Motor length 32 mm 51.5 mm 35 mm 41 mm
Single  Set model number FDF521S FDF525S FDF541S FDF542S
shaft Configuration item: motor model number SH5281-7241 SH5285-7241 SF5421-8241 SF5422-8241
Dual Set model number FDF521D FDF525D FDF541D FDF542D
shaft Configuration item: motor model number SH5281-7211 SH5285-7211 SF5421-8211 SF5422-8211
Holding torque N-m min. 0.041 0.078 0.125 0.185 ’
Rotor inertia X10*kg-m? 0.01 0.022 0.028 0.045
Motor mass *' kg 0.1 0.2 0.24 0.31
Allowable thrust load N 3 3 10 10
Allowable radial load *2 N 42 49 56 54
Note: 28 mm sqg. motors have thin power lines, therefore cannot be connected directly to the driver. Use AWG26 to 20 wires as intermediaries.
*1 Driver mass P p. 100
*2 The load point is at the tip of the output shaft.
M Characteristics diagram
With rubber coupling Pull-out torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded ®
FDF521S 24VDC 0.05 ‘ 10 36 VDC 0.05 10
Full step - 9 Pull-out torque —— Full step — 9 )
FDF521D Pull-out torque q 44
Windi . 0.04 3 g 0.04 g g .g
inding current: = = = = =
0.75 A/phase § 0.03 6 ; ; 0.03 6 E %
> 5 3 > 5 3 T 2
) \ 4z S00 4w 3T 3
5 \ e 5 e P
= \ 3 g = 3 g E g
001 Source current \ 2 001 Source current 2o D %
e e S S A A A S et 1 sttt d e 1 n L
0 ALY 0 0 5
fs 600 1200 1800 2400 0 $'600 1200 1800 2400 Qo
Number of rotations (min~") Number of rotations (min~') 5
0 5 10 15 20 0 5 10 15 20 (=]
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDF525S 24VDC 0.10 ‘ 10 36VDC 0.10 ‘ 10
i Full step — 9 i Full step 4 9
FDF525D 0.08 Pull-out torque 8 = 0.08 Pull-out torque 8 =
Winding current: = 1= = 1=
0.75 Alphase oo \ 6 oo \\ 6 @
3 \ 5 3 3 \ 5 3
50,04 4 @ 5004 4 o
5 \ e 5 \ e
002 Source current \ ? < 002 |— Source current ? @
0 0 ) I B R— 0
0 fs 600 1200 1800 2400 0 fS7600 1200 1800 2400
Number of rotations (min~") Number of rotations (min~')
0 5 15 20 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDF541S 24VDC 0.25 10 0.25 10
Full step -{ 9 Full step - 9
FDF541D 0.20 8 = 0.20 8 =
Winding current: 5 1= B 1=
1.4 Alphase Z0.15 | Hil-out torque 6 © £ 015 o _Pull-outtorque 6 &
= = = — =
@ 5 a3 @ 5 3
= =3
5010 4 g 5010 4 g
= 35 S 35
0.05 2 »n 0.05 2w
1 Source current ] 1
0 0 Y e —— i B 0
0 600 fs 1200 1800 2400 0 600 fs 1200 1800 2400
Number of rotations (min~") Number of rotations (min~')
0 5 10 15 20 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDF542S 24VDC 05 10 36VDC X 10
-9 Full step -{ 9
FDF542D Fullstep
Wi . 04 ? g 04 g g
Inding current: = — = -
1.4 Alphase s 6 S 6 o
Y Pull-out torque 5 E > Pull-out torque 5 2
g02 42 S 02 42
= 35 [ —3 5
2 LD 0.1 2 v
............ 1 Source cy‘[rent 1
________________ 0 g Emme [ p———
0 600 fs 1200 1800 2400 0 600 fs 1200 1800 2400
Number of rotations (min~") Number of rotations (min~')
0 5 10 15 20 0 5 10 15 20

Pulse rate (kpulse/s)

Pulse rate (kpulse/s)

System Configuration DiagramPp. 82 Set Model ConfigurationPp. 84 Motor DimensionsPpp. 71 to 74 Driver DimensionsPp. 100

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Full/half step

I Standard model bc input Driver (Model number: FS1D140P10) + Standard motor
Basic step angle: 0.72° Rated current: 28mm sq. Motor 0.75 A/phase, 42mm sq. to 86 mm sq. Motor 1.4 A/phase

Motor size 42 mm sq. 60 mm sq.
Motor length 49 mm 49 mm 60 mm 89 mm
Single  Set model number FDF543S FDM561S FDM562S FDM563S
shaft Configuration item: motor model number SF5423-8241 SM5601-8241 SM5602-8241 SM5603-8241
Dual Set model number FDF543D FDM561D FDM562D FDM563D
shaft Configuration item: motor model number SF5423-8211 SM5601-8211 SM5602-8211 SM5603-8211
Holding torque N-m min. 0.245 0.57 0.9 1.7
Rotor inertia X10*kg-m? 0.056 0.2 0.31 0.6
Motor mass *' kg 0.38 0.62 0.8 1.27
Allowable thrust load N 10 20 20 20
Allowable radial load *2 N 52 191 183 170
*1 Driver mass »p. 100
*2 The load point is at the tip of the output shaft.
M Characteristics diagram
Winding current: 1.4A/phase Pull-out torque Source current (no load) ----- Source current (load applied) -
With rubber coupling fs: Maximum self-start frequency when not loaded ®
FDF5435 24vbe v Full step 190 —— » Full step 1‘30
FDF543D . e
04 8 = 04 8 =
€ 03 Pull-out torque é :QE: £ 03 Pull-out torque ; g
= 03— e = 0. @
| — 5 5 3 — 5 5
502 42 g 02 4
L 35 S 35
0.1 Source currant 25 25
I .....,.;\‘ 17 ;
ol” =1 0 0
0 600 fs 1200 1800 2400 0 600 fs 1200 1800 2400
Number of rotations (min~") Number of rotations (min~)
0 5 10 15 20 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDM561S 24VDC 1.0 e 190 36VDC 1.0 e 190
ull step ull step o
FDM561D
08 8 g 0.8 8 g
T T Ts 5 e
= 06 6 2 = 06 Pull-out torque 6 2
Y %Pull-outtorque 5 3 © 5 3
S04 | 49 S04 49
g 0. & 0. [
e \‘L 3 5 i 3 §
2 »n 2 v
1 1
it 0
0 fs 600 1200 1800 2400 0 fs 600 1200 1800 2400
Number of rotations (min~") Number of rotations (min~)
0 5 10 15 20 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDM562S 24VDC 20 — 190 36VDC JA " 190
FDM562D ull'step - ull step |
16 8 g 1.6 8 g
B e 5 s
=12 6 2 =12 6 2
g :‘Pull-outmrque 5 3 E leull-outtorque 5 3
S 08 4 o Z 08 4 @
5 \ e 5 e
= \ 3 3 = 3 3
04 = Source current | f @ 04 Su'\{fig.cur.r'(ent f @
D R e e——— ] 0 - ey R IS ————— 0
0 fs 600 1200 1800 2400 0 fs 600 1200 1800 2400
Number of rotations (min~") Number of rotations (min~')
o 5 10 15 2 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
i) 24VDC : Fullst 190 _— : Fullst 19U
FDM563D ull'step - ull step |
4 8z 4 8z
B [ B s
=z 3 6 ¢ = 3 6 8
@ 5 3 @ 5 a
g 2/~ 42 g 2 4 g
= \_ Pull-out torque 3 5 s} \ Pull-out torque 3 5
1 264 1 2 3
E Source current 1 L% Source current 1
N —— o . 0 0 e e 0
0 00 fs 400 60 800 1000 1200 0 200 fs 400 600 800 1000 1200
Number of rotations (min~") Number of rotations (min~')
0 2 4 6 8 10 0 2 4 6 8 10

Pulse rate (kpulse/s) Pulse rate (kpulse/s)

System Configuration DiagramPp. 82 Set Model ConfigurationPp. 84 Motor DimensionsPpp. 71 to 74

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.

Driver DimensionsPp. 100
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I Standard model bc input Driver (Model number: FS1D140P10) + Standard motor

Basic step angle: 0.72° Rated current: 28mm sq. Motor 0.75 A/phase, 42mm sq. to 86 mm sq. Motor 1.4 A/phase

Motor size 86 mm sq.

Motor length 66 mm 96.5 mm
Single  Set model number FDM581S FDM582S
shaft Configuration item: motor model number SM5861-8241 SM5862-8241
Dual Set model number FDM581D FDM582D
shaft Configuration item: motor model number SM5861-8211 SM5862-8211
Holding torque N-m min. 2.3 4.4

Rotor inertia X10kg-m? 1.48 3

Motor mass *! kg 1.75 2.9
Allowable thrust load N 60 60
Allowable radial load *? N 200 200

*1 Driver mass »p. 100
*2 The load point is at the tip of the output shaft.

M Characteristics diagram
Winding current: 1.4A/phase
With rubber coupling

FDM581S 24VDC
FDM581D
€
=
k]
FDM582S 24VDC
FDM582D
€
=
K]

5

Pull-out torque Source current (no load)
fs: Maximum self-start frequency when not loaded ®

Source current (load applied)

Pulse rate (kpulse/s)

T 10 36 VVDC 5 T 10

Full step - 9 Full step - 9

8 g 4 8

7 P B 7

6 2 = 3 6

Il-out torque 5 3 2 Pull-out torque 5

4 2 T 2 4

35 S 3

2w 1 2

Source current SR Source current

- 41 S - 1

P — 0 T SR et okl 0
200fs 400 600 800 1000 1200 0 200fs 400 600 800 1000 1200

Number of rotations (min~") Number of rotations (min~')
2 4 6 8 10 0 2 4 6 8 10
Pulse rate (kpulse/s) Pulse rate (kpulse/s)

‘ 10 36VDC L) ‘ 10

Full step+ 9 Full step -{ 9

8 g 8 8

7 P B 7

6 g = 6 6

5 3 E 5

%Pull—uuttarque 4 S 4 Pull-out torque 4
35 S 3

Source current f @ 2 P Source current f
BN S ===—--- | 0 T N P - ====1)

00 fs200 300 400 500 600 0 100 200fs 300 400 500 600

Number of rotations (min~") Number of rotations (min~)
2 3 4 5 0 2 3 4 5

Pulse rate (kpulse/s)

System Configuration DiagramPp. 82 Set Model ConfigurationPp. 84 Motor DimensionsPpp. 71 to 74 Driver DimensionsPp. 100

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Full/half step

I Low-backlash gear model Dcinput Driver (Model number: FS1D140P10) + Motor with low-backlash gear

Rated current: 1.4 A/phase

Motor size
Motor + gear length

42 mm sq.
65.4 mm

Single  Set model number FDF541S-CX3.6 FDF541S-CX7.2 FDF541S-CX10 FDF541S-CX20
shaft Configuration item: motor model number SF5421-82CXA41 SF5421-82CXB41 SF5421-82CXE41 SF5421-82CXG41
Dual Set model number FDF541D-CX3.6 FDF541D-CX7.2 FDF541D-CX10 FDF541D-CX20
shaft Configuration item: motor model number SF5421-82CXA11 SF5421-82CXB11 SF5421-82CXE11 SF5421-82CXG11
Allowable torque N-m 0.343 0.686 1 1.5

Rotor inertia X10*kg-m? 0.028 0.028 0.028 0.028

Rated current Alphase 1.4 1.4 1.4 1.4

Basic step angle : 0.2 0.1 0.072 0.036

Gear ratio = 1:3.6 1:7.2 1:10 1:20
Backlash ° or less 0.6 0.4 0.35 0.25
Allowable speed min-! 500 250 180 90

Motor mass *! kg 0.37 0.37 0.37 0.37
Allowable thrust load N 15 15 15 15
Allowable radial load *2 N 20 20 20 20

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6, 1:7.2 and 1:10, and opposite for reduction ratios 1:20, 1:30, and 1:36.

*1 Driver mass P p. 100

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

M Characteristics diagram

Winding current: 1.4A/phase

Allowable torque

Source current (no lo

fs: Maximum self-start frequency when not loaded @

ad)

Source current (load applied)

FDF541S-CX3.6 24vDC 05 ] TR SCVDC IR ] e ] o
ull step ull step
FDF541D-CX3.6 0 1 Pls — 04 [ | "le 2
7 Allowable torque 7 < _ Allowable torque 7 <
5 = E =
=03 6 o = 03 6 9
< 5 3 ° 53
02 43 go02 4
=] 35 S 3 5
0.1 28 0.1 23
Source curren_t' 1 Source current 1
ol 0 0 _,__.__,.*w-w._---_-ﬂ 0
0 100 fs 200 300 400 500 0 100 fs 200 300 400 500
Number of rotations (min~) Number of rotations (min~")
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDF541S-CX7.2 24vpc. 10 \ \ T 190 36VDC IR \ \ T 190
ull step | ull step |
FDF541D-CX7.2 08 \ il 08 \ \ "le
_ Allowable torque 7 < o Allowable torque 7 <
5 E £ =
= 06 6 8 = 08 68
2 >3 E 53
S04 42 S04 4o
= 3 5 [ 35
02 24 02 26
1 Source current 1
0 0 0 0
0 50 fs100 150 200 250 0 50 fs100 150 200 250
Number of rotations (min~") Number of rotations (min~)
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDF541S-CX10 2avpC 20 1y Al 20 oo ] 8
ull step —| ull step
FDF541D-CX10 16 8 = 16 8 =
P o 5 o 0 5
S Allowable torque = e Allowable torque g
g >3 g >3
08 42 o 08 43
=] 35 S 3 5
04 23 04 23
Source current 1 Source current 1
[ 0 0 e il Eiaatatatalall e 0
0 50 fs 100 150 200 0 50 fs 100 150 200
Number of rotations (min~) Number of rotations (min~")
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDF541S-CX20 24vDC 20 \ o 36 VDC B \ oy
ull step | T ull step
FDF541D-CX20 16 Allowable torque 8 = 1.6 — Allowable torque 8 =
= 1= = 1=
£ €
=12 68 =12 6 8
Fl 53 Fl 53
508 4@ g 08 42
=] 3 5 [ 3 5
o o
2 »n 0.4 2 £
1 Source current 1
0 0 ____.._....-+uw="-'='— ————————————— r= 0
0 20 fs 40 60 80 100 0 20 fs 40 60 80 100
Number of rotations (min~) Number of rotations (min~")
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)

System Configuration DiagramPp. 82 Set Model Configuration»p. 84 Motor DimensionsPpp. 71 to 74 Driver DimensionsPp. 100

If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



I Low-backlash gear model Dcinput Driver (Model number: FS1D140P10) + Motor with low-backlash gear

Rated current: 1.4 A/phase

Motor size
Motor + gear length

42 mm sq.
65.4 mm

60 mm sq.
94.8 mm

Single  Set model number FDF541S-CX30 FDF541S-CX36 FDM561S-CX3.6 FDM561S-CX7.2
shaft Configuration item: motor model number SF5421-82CXJ41 SF5421-82CXK41 SM5601-82CXA41 SM5601-82CXB41
Dual Set model number FDF541D-CX30 FDF541D-CX36 FDM561D-CX3.6 FDM561D-CX7.2
shaft Configuration item: motor model number SF5421-82CXJ11 SF5421-82CXK11 SM5601-82CXA11 SM5601-82CXB11
Allowable torque N-m 1.5 1.5 1.25 2.5

Rotor inertia X10*kg-m? 0.028 0.028 0.2 0.2 ’
Rated current Alphase 1.4 1.4 1.4 1.4

Basic step angle : 0.024 0.02 0.2 0.1

Gear ratio = 1:30 1:36 1:3.6 1:7.2
Backlash ° or less 0.25 0.25 0.55 0.25
Allowable speed min”’ 60 50 500 250

Motor mass *' kg 0.37 0.37 1 1

Allowable thrust load N 15 15 30 30
Allowable radial load *2 N 20 20 100 100

Note: Directions of motor and gear output shaft rotation for 42 mm sq. models are the same for models with reduction ratios 1:3.6, 1:7.2 and 1:10, and opposite for reduction ratios 1:20, 1:30 and 1:36. For 60 mm sq.
models, rotation directions are the same for models with reduction ratios 1:3.6 and 1:72, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36.

*1 Driver mass P p. 100
*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram
Winding current: 1.4A/phase

Allowable torque

Source current (no load)

fs: Maximum self-start frequency when not loaded ®

Source current (load applied)

FDF541S-CX30 2avbe 20 ] Ty
i i ull step |
FDF541D-CX30 16 | Allowable torque 8 =3
—_ 1=
£ 6 o
> 5 3
S o8 4 g
=] 3 5
04 St‘vurce cu‘rrent 2 a3
Y S— — S 1
) s 0
0 10 fs20 30 40 50 60
Number of rotations (min~")
0 5 10 15
Pulse rate (kpulse/s)
FDF541S-CX36 2vbe 20 \ \ T
ull step |
FDF541D-CX36 16| Alowable torque e 2
£ Tz
=12 6 @
= 5 3
S 08 43
= 3 5
23
1
0
0 10 fs 20 30 40 50
Number of rotations (min~")
0 5 10 15
Pulse rate (kpulse/s)
FDM561S-CX3.6 voe 20 1Y
FDM561D-CX3.6 i P
1.6 8 =
E [ Allowable torque 7 E
212 68
o 5 3
S 08 43
= 3 5
04 Source curreTt 2 S
0 SR SR i S 0
0 100 fs 200 300 400 500
Number of rotations (min~")
0 5 10 15
Pulse rate (kpulse/s)
FDM561S-CX7.2 2vbe 5 Iy
FDMS561D-CX7.2 . il O
<
= 1=
£ =
R Allowable torque 6 2
@ 53
=]
T 2 4 o
Q2 3 5
1 Sot;rce current 2 3
. X LI 1
0 S s 0
0 50fs 100 150 200 250
Number of rotations (min~")
0 5 10 15

Pulse rate (kpulse/s)

36 VDC 20 ‘ ‘ T
i i Full step -
1.6 —— Allowable torque
E
=12
©
=]
08
]
04 Source current
0 ___.__}....,..wi-.-u-:-_"-_ wooogooood gy
0 10 fs20 30 40 50 60
Number of rotations (min~')
0 5 10 15
Pulse rate (kpulse/s)
36 VDC 20 ‘ ‘ T
i i Full step -|
1.6 —— Allowable torque
E
=12
g
=08
S
04
Source current
0 I FETIITIIIIEES
0 10 fs20 30 40 50
Number of rotations (min~")
0 5 10 15
Pulse rate (kpulse/s)
36 VDC 20 T
Full step -|
16
= [ Allowable torque
=12
©
=]
o 08
)
0.4 —— Source currerﬂt
N D S N M
0 100 fs 200 300 400 500
Number of rotations (min~")
0 5 10 15
Pulse rate (kpulse/s)
36 VDC 5 T
Full step |
4
5 3
= Allowable torque
(2]
=
g 2
S
0 50 fs 100 150 200 250
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System Configuration DiagramPp. 82 Set Model Configurationp. 84 Motor DimensionsPpp. 71 to 74 Driver DimensionsPp. 100

If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Full/half step

I Low-backlash gear model Dcinput Driver (Model number: FS1D140P10) + Motor with low-backlash gear

Rated current: 1.4 A/phase

Motor size 60 mm sq.

Motor + gear length 94.8 mm

Single  Set model number FDM561S-CX10 FDM561S-CX20 FDM561S-CX30 FDM561S-CX36
shaft Configuration item: motor model number SM5601-82CXE41 SM5601-82CXG41 SM5601-82CXJ41 SM5601-82CXK41
Dual Set model number FDM561D-CX10 FDM561D-CX20 FDM561D-CX30 FDM561D-CX36
shaft Configuration item: motor model number SM5601-82CXE11 SM5601-82CXG11 SM5601-82CXJ11 SM5601-82CXK11
Allowable torque N-m 3 3.5 4 4

Rotor inertia X10*kg-m? 0.2 0.2 0.2 0.2

Rated current Alphase 1.4 1.4 1.4 1.4

Basic step angle : 0.072 0.036 0.024 0.02

Gear ratio = 1:10 1:20 1:30 1:36
Backlash °orless 0.25 0.17 0.17 0.17
Allowable speed min”! 180 90 60 50

Motor mass *! kg 1 1 1 1

Allowable thrust load N 30 30 30 30
Allowable radial load *2 N 100 100 100 100

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6 and 1:7.2, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36.
*1 Driver mass P p. 100

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

M Characteristics diagram

Winding current: 1.4A/phase Allowable torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded @
FDM561S-CX10 24VDC 5 10 36VDC B \ 10
Full step -{ 9 Full step - 9
FDM561D-CX10 . . " \ 8 =
_ ; < _ Allowable torque 7 <
£ S 3 £
£ Allowable torque 6 § = 3 6 §>
@ 5 3 @ 5 3
g 2 42 g 2 4z
IS 35 S 35
o o
1 — Source current 2w 1 Source’currem 2 »n
- ,\\ 1 - 1
. 0 0 0
0 fs 50 200 0 fs 50 100 150 200
Number of rotations (min~") Number of rotations (min~')
0 5 w015 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDM561S-CX20 24vDC 5 \ \ 10 36VDC B \ \ 10
Full step - 9 Full step - 9
FDM561D-CX20 . \ \ 3 — . \ \ . —
. Allowable torque 7 < _ Allowable torque 7 <
£ 1= 3 1=
z 3 6 ¢ = 3 6 ©
° 5 3 ° 53
g 2 43 g 2 ‘e
Q2 3 5 = 3 5
o o
1 ource current 2 » 1 Source current 2 »
fonn, 1 SR o 1
0 0 0 'L ELE 0
0 fs720 40 60 80 100 0 20fs 40 60 80 100
Number of rotations (min~") Number of rotations (min~')
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDM561S-CX30 2voe S T 1 Y 36V DC e e N 7
H Allowable torque | Allowable torque )
FDM561D-CX . Full step 5 . Full step :
7 < 7 <
£ = E 2
= 3 6 o =z 3 6 8
s 5 5 3 53
z 2 43 2 2 43
= 3 5 [ 35
o o
1 Snurce‘current 2w 1 Source{current 2w
. N R 1 — B N 1
0 0 0 0
0 10 fs 20 30 40 50 60 0 10 fs 20 30 40 50 60
Number of rotations (min~") Number of rotations (min~")
0 5 10 15 0 5 10 15
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDM561S-CX36 24vDC 5 \ \ Iy 36VDC B \ \ Ty
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90 If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



I Low-backlash gear model Dcinput Driver (Model number: FS1D140P10) + Motor with low-backlash gear

Rated current: 1.4 A/phase

Motor size 86 mm sq. (angular dimension 90 mm sq.)

Motor + gear length 131 mm

Single  Set model number FDM581S-CX3.6 FDM581S-CX7.2 FDM581S-CX10 FDM581S-CX20
shaft Configuration item: motor model number SM5861-82CXA41 SM5861-82CXB41 SM5861-82CXE41 SM5861-82CXG41
Dual Set model number FDM581D-CX3.6 FDM581D-CX7.2 FDM581D-CX10 FDM581D-CX20
shaft Configuration item: motor model number SM5861-82CXA11 SM5861-82CXB11 SM5861-82CXE11 SM5861-82CXG11
Allowable torque N-m 4.5 9 9 12

Rotor inertia X10*kg-m? 1.48 1.48 1.48 1.48 ’ :
Rated current Alphase 1.4 1.4 1.4 1.4

Basic step angle : 0.2 0.1 0.072 0.036

Gear ratio = 1:3.6 1:7.2 1:10 1:20
Backlash ° or less 0.35 0.22 0.22 0.15
Allowable speed min” 500 250 180 90

Motor mass *' kg 2.95 2.95 2.95 2.95
Allowable thrust load N 60 60 60 60
Allowable radial load *2 N 300 300 300 300

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6 and 1:7.2, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36.
*1 Driver mass P p. 100
*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram

Winding current: 1.4A/phase Allowable torque Source current (no load) ----- Source current (load applied) - ]
fs: Maximum self-start frequency when not loaded ® g
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If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded. 91
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



DC Input Set Models/Drivers Full/half step

I Low-backlash gear model oc input Driver (Model number: FS1D140P10) + Motor with low-backlash gear

Rated current: 1.4 A/phase

Motor size 86 mm sq. (angular dimension 90 mm sq.)
Motor + gear length 131 mm

Single  Set model number FDM581S-CX30 FDM581S-CX36
shaft Configuration item: motor model number SM5861-82CXJ41 SM5861-82CXK41
Dual Set model number FDM581D-CX30 FDM581D-CX36
shaft Configuration item: motor model number SM5861-82CXJ11 SM5861-82CXK11
Allowable torque N-m 12 12

Rotor inertia X10“kg-m? 1.48 1.48

Rated current Alphase 1.4 1.4

Basic step angle : 0.024 0.02

Gear ratio = 1:30 1:36
Backlash ° or less 0.15 0.13
Allowable speed min-! 60 50

Motor mass *! kg 2.95 2.95
Allowable thrust load N 60 60
Allowable radial load *2 N 300 300

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6 and 1:7.2, and opposite for reduction ratios 1:10, 1:20, 1:30 and 1:36.
*1 Driver mass P p. 100

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

M Characteristics diagram

Winding current: 1.4A/phase Allowable torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded @
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92 If allowable torque is exceeded when using a motor with low-backlash gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



I Spur gear model DCinput Driver (Model number: FS1D140P10) + Motor with spur gear

Rated current: 0.75 A/phase

Motor size
Motor + gear length

28 mm sq.
61.5 mm

Single  Set model number FDF521S-GX3.6 FDF521S-GX7.2 FDF521S-GX10 FDF521S-GX20
shaft Configuration item: motor model number SH5281-72GXA4 SH5281-72GXB4 SH5281-72GXE4 SH5281-72GXG4
Dual Set model number FDF521D-GX3.6 FDF521D-GX7.2 FDF521D-GX10 FDF521D-GX20
shaft Configuration item: motor model number SH5281-72GXA1 SH5281-72GXB1 SH5281-72GXE1 SH5281-72GXG1
Allowable torque N-m 0.1 0.15 0.2 0.35

Rotor inertia X10*kg-m? 0.01 0.01 0.01 0.01 ’
Rated current Alphase 0.75 0.75 0.75 0.75

Basic step angle : 0.2 0.1 0.072 0.036

Gear ratio = 1:3.6 1:7.2 1:10 1:20
Backlash °orless 2 2 2 1.5
Allowable speed min’! 800 400 300 150

Motor mass *' kg 0.17 0.17 0.17 0.17
Allowable thrust load N 10 10 10 10
Allowable radial load *2 N 15 15 15 15

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6, 1:7.2, 1:20, 1:30 and 1:50, and opposite for reduction ratios 1:10.

Note: 28 mm sqg. motors have thin power lines, therefore cannot be connected directly to the driver. Use AWG26 to 20 wires as intermediaries.
*1 Driver mass P p. 100
*2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram
Winding current: 0.75A/phase
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fs: Maximum self-start frequency when not loaded ®

Source current (load applied)
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If allowable torque is exceeded when using a motor with spur gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Full/half step

I Spur gear model bc input Driver (Model number: FS1D140P10) + Motor with spur gear
Rated current: 0.75 A/phase

Motor size 28 mm sq.

Motor + gear length 61.5 mm

Single  Set model number FDF521S-GX30 FDF521S-GX50

shaft Configuration item: motor model number SH5281-72GXJ4 SH5281-72GXL4

Dual Set model number FDF521D-GX30 FDF521D-GX50

shaft Configuration item: motor model number SH5281-72GXJ1 SH5281-72GXL1

Allowable torque N-m 0.5 0.5

Rotor inertia X10*kg-m? 0.01 0.01

Rated current Alphase 0.75 0.75

Basic step angle : 0.024 0.0144

Gear ratio = 1:30 1:50

Backlash °orless 1.5 1.5

Allowable speed min-! 100 60

Motor mass *! kg 0.17 0.17

Allowable thrust load N 10 10

Allowable radial load *2 N 15 15

Note: Directions of motor rotation and gear output shaft rotation are the same for models with reduction ratios 1:3.6, 1:7.2, 1:20, 1:30 and 1:50, and opposite for reduction ratios 1:10.
Note: 28 mm sqg. motors have thin power lines, therefore cannot be connected directly to the driver. Use AWG26 to 20 wires as intermediaries.
*1 Driver mass P p. 100

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

M Characteristics diagram

Winding current: 0.75A/phase Allowable torque Source current (no load) ----- Source current (load applied) -
fs: Maximum self-start frequency when not loaded ®
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94 If allowable torque is exceeded when using a motor with spur gears, the gears may be damaged. When selecting a motor, ensure that its allowable torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



F

I Harmonic gear model bc input Driver (Model number: FS1D140P10) + Motor with harmonic gear

Rated current: 28 mm sqg. Motor 0.75 A/phase, 42 mm sq. to 86 mm sq. Motor 1.4 A/phase
Motor size 28 mm sq. (angular dimension 33 mm sq.) 42 mm sq.
Motor + gear length 70.7 mm 74.4 mm
Single  Set model number FDF521S-HX50 FDF521S-HX100 FDF541S-HX30 FDF541S-HX50
shaft Configuration item: motor model number SH5281-72HXL4 SH5281-72HXM4 SF5421-82HXJ41 SF5421-82HXL41
Dual Set model number FDF521D-HX50 FDF521D-HX100 FDF541D-HX30 FDF541D-HX50
shaft Configuration item: motor model number SH5281-72HXL1 SH5281-72HXM1 SF5421-82HXJ11 SF5421-82HXL11
Allowable torque N-m 1.5 2 2.2 3.5
Momentary allowable torque N-m 2.6 3.6 4.5 8.3 ’
Rotor inertia X10*kg-m? 0.013 0.013 0.04 0.04
Rated current AJphase 0.75 0.75 1.4 1.4
Basic step angle ° 0.0144 0.0072 0.024 0.0144
Gear ratio = 1:50 1:100 1:30 1:50
Hysteresis loss Arc min or less - - 3.6 24
Lost motion Arc min 0.4 to 3 (£0.06 N-m) 0.4 to 3 (£0.08 N-m) - -
Allowable speed min”! 70 35 116 70
Motor mass *' kg 0.22 0.22 0.44 0.44
Allowable thrust load N 100 100 1150 1150
Allowable radial load *2 N 160 160 275 275
Note: The motor and gear output shaft rotate in the opposite direction. Note: 28 mm sq. motors have thin power lines, therefore cannot be connected directly to the driver. Use AWG26 to 20 wires as intermediaries.
*1 Driver mass P p. 100 *2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram
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If allowable instantaneous torque is exceeded when using a motor with harmonic gears, the gears may be damaged. When selecting a motor, ensure that its allowable instantaneous torque will not be exceeded. 95
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



DC Input Set Models/Drivers Full/half step

I Harmonic gear model bc input Driver (Model number: FS1D140P10) + Motor with harmonic gear
Rated current: 28 mm sqg. Motor 0.75 A/phase, 42 mm sq. to 86 mm sq. Motor 1.4 A/phase

Motor size 42 mm sq. 60 mm sq. 86 mm sq. (angular dimension 90 mm sq,)

Motor + gear length 74.4 mm 116.3 mm 148 mm

Single  Set model number FDF541S-HX100 FDM561S-HX50 FDM561S-HX100 FDM581S-HX50

shaft Configuration item: motor model number SF5421-82HXM41 SM5601-82HXL41 SM5601-82HXM41 SM5861-82HXL41

Dual Set model number FDF541D-HX100 FDM561D-HX50 FDM561D-HX100 FDM581D-HX50

shaft Configuration item: motor model number SF5421-82HXM11 SM5601-82HXL11 SM5601-82HXM11 SM5861-82HXL11

Allowable torque N-m 5 5.5 8 25

Momentary allowable torque N-m 11 14 20 34

Rotor inertia X10*kg-m? 0.04 0.23 0.23 1.68

Rated current AJphase 1.4 1.4 1.4 1.4

Basic step angle ° 0.0072 0.0144 0.0072 0.0144

Gear ratio = 1:100 1:50 1:100 1:50

Hysteresis loss Arc min or less 2.4 - o o

Lost motion Arc min - 0.4 to 3 (£0.28 N-m) 0.4 to 1.5 (£0.4 N-m) 0.4to 3 (£1 N-m)

Allowable speed min’ 35 70 35 70

Motor mass *' kg 0.44 1.22 1.22 3.6

Allowable thrust load N 1150 400 400 1400

Allowable radial load *2 N 275 360 360 1600

Note: The motor and gear output shaft rotate in the opposite direction.
*1 Driver mass P p. 100 *2 When load is applied at 1/3 length from output shaft edge

M Characteristics diagram

Winding current: 1.4A/phase Momentary allowable torque —-—-— Source current (no load) ----- fs: Maximum self-start frequency when not loaded ®
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= - } } l 3 § 2 . T > 3 §
N 2 | Allowable torque |~ — 12
10 o, wab\mmql\m Source current | , @ 10 — ‘ = ﬂe curr?nt : @
0 N S R s o i i 0 0 A T 5 i oo | 0
0 fsh 0 15 20 25 30 35 40 0 fs5 0 15 20 25 30 35 40
Number of rotations (min~") Number of rotations (min™')
0 10 20 30 0 10 20 30
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
FDM581S-HX50 2avpC %0 e ]y el % oo ] 8
ull step —| ull step
FDM581D-HX50 © - © s 2
E [~ Momentary allowable torque 7 E = == 7 TE’
= 30 \.\ i i i 6 o = 30 | Momentary allowable torque 6 @
o Allowable torque 5 5 Y | | | 5 5
2al) ' e ——— 'S
Q2 \ 3 § = \ Allowable torque 3 é
10 K3 Source current f @ 10 o Soqrce current f «
N —— 0 N - N
0fs10 20 30 40 5 60 70 80 0 fs10 20 30 40 5 60 70 80
Number of rotations (min~") Number of rotations (min~)
0 10 20 30 0 10 20 30

Pulse rate (kpulse/s) Pulse rate (kpulse/s)

System Configuration DiagramPp. 82 Set Model Configuration»p. 84 Motor DimensionsPpp. 71 to 74 Driver DimensionsPp. 100

If allowable instantaneous torque is exceeded when using a motor with harmonic gears, the gears may be damaged. When selecting a motor, ensure that its allowable instantaneous torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



I Harmonic gear model DCinput Driver (Model number: FS1D140P10) + Motor with harmonic gear

Rated current: 28 mm sqg. Motor 0.75 A/phase, 42 mm sq. to 86 mm sq. Motor 1.4 A/phase
86 mm sq. (angular dimension 90 mm sq.)

Motor size
Motor + gear length

148 mm

Single  Set model number FDM581S-HX100
shaft Configuration item: motor model number SM5861-82HXM41
Dual Set model number FDM581D-HX100
shaft Configuration item: motor model number SM5861-82HXM11
Allowable torque N-m 40
Momentary allowable torque N-m 59

Rotor inertia X10*kg-m? 1.68

Rated current A/phase 1.4

Basic step angle ° 0.0072

Gear ratio = 1:100
Hysteresis loss Arc min or less -

Lost motion Arc min 0.4to 3 (£1.2 N-m)
Allowable speed min’! 35

Motor mass *' kg 3.6
Allowable thrust load N 1400
Allowable radial load *2 N 1600

Note: The motor and gear output shaft rotate in the opposite direction.

*1 Driver mass P p. 100

M Characteristics diagram
Winding current: 1.4A/phase

FDM581S-HX100 24vpCc 1

FDM581D-HX100

Torque (N-m)

*2 When load is applied at 1/3 length from output shaft edge

Momentary allowable torque
Allowable torque

00 I 10
Full step -{ 9
80 8 =
-
60 ==~ Momentary allowable torque 6 @
V| | | 5 5
[ [ p o
40 v Allowable torque @
\ | 3 5
| ) 3
2 = Sourt‘:e currgnt 1 »
0 ‘\.-——“""-\NJ;\- ‘ 0
0fs 5 0 15 20 25 30 35 40
Number of rotations (min~")
L . . | . .
0 10 20 30

Pulse rate (kpulse/s)

Source current (no load)
Source current (load applied)

36 VVDC

Torque (N-m)

100

80

60

40

20

fs: Maximum self-start frequency when not loaded ® g
£
— 10 =
)
Full step - 9 g
—_ T
£ =
=== Momentary allowable torque 6 o =
\ | | 5 3 »n 3
Allowable torque 4 3 ‘5
35 g
o —
Source current 2o 3}
’,‘\ AAAAA s SR 1 a
P e St \.\L 0
0fs5 10 15 20 25 30 35 40
Number of rotations (min~)
. . | . |
0 20 30

Pulse rate (kpulse/s)

System Configuration DiagramPp. 82 Set Model Configurationp. 84 Motor DimensionsPpp. 71 to 74 Driver DimensionsPp. 100

If allowable instantaneous torque is exceeded when using a motor with harmonic gears, the gears may be damaged. When selecting a motor, ensure that its allowable instantaneous torque will not be exceeded.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Full/half step

I Electromagnetic brake model DC input Driver (Model number: FS1D140P10) + Motor with electromagnetic brake

Basic step angle: 0.72° Rated current: 1.4 A/phase

98

10
Pulse rate (kpulse/s)

Motor size 42 mm sq. 60 mm sq.
Motor + brake length 68 mm 74.3 mm 82 mm 91.4 mm
Single  Set model number FDF541S-XB FDF542S-XB FDF543S-XB FDM561S-XB
shaft Configuration item: motor model number SF5421-82XB41 SF5422-82XB41 SF5423-82XB41 SM5601-82XB41
Holding torque N-m min. 0.125 0.185 0.245 0.57
Rotor inertia X10*kg-m? 0.043 0.06 0.071 0.36
Rated current Alphase 1.4 1.4 1.4 1.4
Motor mass *! kg 0.39 0.46 0.563 0.96
Allowable thrust load N 10 10 10 20
Allowable radial load *? N 56 54 52 191
gm Brake type = No excitation actuating type | No excitation actuating type | No excitation actuating type _ No excitation actuating type
52  Power supply input V 24+5% 24+5% 24+5% 24+5%
% Power consumption wW 2.4 (75°C) 2.4 (75°C) 2.4 (75°C) 6 (75°C)
& Static friction torque N-m min. 0.3 0.3 0.3 0.8
o Brake operating time  ms max. 20 20 20 20
3 Brake release time ms max. 30 30 30 30
*1 Driver mass P p. 100
*2 The load point is at the tip of the output shaft.
M Characteristics diagram
Winding current: 1.4A/phase Pull-out torque Source current (no load) ----- Source current (load applied) -
With rubber coupling fs: Maximum self-start frequency when not loaded ®
24VDC 025 10 36VDC Y 10
FDF541S-XB Full step - 9 Full step — 9
0.20 8 = 0.20 8 =
= 175 = 1=
3 - £ B
S Pull-out torque 6 ; Zos Pull-out torque 6 ;
= = = — | =
@ 5 3 @ 5 3
= =]
5010 49 50.10 4z
= 35 = 35
0.05 2 »n 0.05 2 »n
Sourc?.clH_r.rent e e e 1 Source current 1
e alninl Eelnilaiel el Cb e s 0 e B 0
0 fs 600 1200 1800 2400 0 fs 600 1200 1800 2400
Number of rotations (min~") Number of rotations (min~")
0 5 10 15 20 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 05 10 36 VDC A 10
FDF542S-XB Full step-{ 9 Full step-{ 9
04 8 g 04 8 g
€ = € [
=03 6 ¢ =03 68
E Pull-out torque 5 3 E 7_P\ull-outtorque 5 3
502 | 49 02 48
IS | 35 S ——3 3
0.1 Source current 2w 0.1 2w
' e s — ) ’
1 I ittt EEE LR 0 0
0 1”600 1200 1800 2400 0 fs” 600 1200 1800 2400
Number of rotations (min~") Number of rotations (min~")
0 T 15 20 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 05 10 36VDC 10
FDF543S-XB Full step -{ 9 Full step -{ 9
04 8 = 04 8 =3
3 1= 3 1T
= 03 Pull-out torque 6 é = 03 Pull-out torque 6 é
= 5 3 Yy — 5 3
502 42 302 42
= 35 = 35
01 Source CUI'I'Ef-llt. ................ 2 cg 01— Source current 2 g
.............. - : e . :
—— 0 F
0 fs°600 1200 1800 2400 0 fs"600 1200 1800 2400
Number of rotations (min~") Number of rotations (min~")
0 5 10 15 20 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 10 10 36VDC 10 10
FDM561S-XB Full step -{ 9 Full step-{ 9
038 8 g 08 8 g
B = B e
= 06 \Pull-outtorque 6 = 06 Pull-out torque 6 @
< 5 3 = 5 3
204 \ 13 204 4
=] 35 = 35
2 0.2 7Soq_rce'current 2o
] | i i 1
0 fs 600 1200 1800 2400 0 fs 600 1200 1800 2400
Number of rotations (min~") Number of rotations (min~")
0 5 15 20 0 5 10 15 20

Pulse rate (kpulse/s)

System Configuration DiagramPp. 82 Set Model Configuration»p. 84 Motor DimensionsPpp. 71 to 74 Driver DimensionsPp. 100
The electromagnetic brake only works when the motor is stopped, and cannot be used for braking.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.




I Electromagnetic brake model DC input Driver (Model number: FS1D140P10) + Motor with electromagnetic brake

Basic step angle: 0.72° Rated current: 1.4 A/phase

Motor size 60 mm sq. 86 mm sq.
Motor + brake length 102.6 mm 131.3 mm 119.5 mm 150 mm
Single  Set model number FDM562S-XB FDM563S-XB FDM581S-XB FDM582S-XB
shaft Configuration item: motor model number SM5602-82XB41 SM5603-82XB41 SM5861-82XB41 SM5862-82XB41
Holding torque N-m min. 0.9 1.7 2.3 4.4
Rotor inertia X10*kg-m? 0.47 0.76 2.55 4.07
Rated current Alphase 1.4 1.4 1.4 1.4
Motor mass *' kg 1.14 1.61 2.6 3.75 ’
Allowable thrust load N 20 20 60 60
Allowable radial load *? N 183 170 200 200
gm Brake type = No excitation actuating type | No excitation actuating type  No excitation actuating type | No excitation actuating type
52  Power supply input v 24+5% 24+5% 24+10% 24+10%

% Power consumption W 6 (75°C) 6 (75°C) 10.5 (20°C) 10.5 (20°C)

&  Static friction torque N-m min. 0.8 0.8 5 B)

o Brake operating time  ms max. 20 20 20 20

3 Brake release time ms max. 30 30 50 50
*1 Driver mass P p. 100
*2 The load point is at the tip of the output shaft.
M Characteristics diagram

Winding current: 1.4A/phase Pull-out torque Source current (no load) ----- Source current (load applied) -

With rubber coupling

20

fs: Maximum self-start frequency when not loaded ®

24VDC 10 36VDC RAl 10
FDM562S-XB Full step - 9 Full step-{ 9
16 8 g 1.6 8 g
B Te £ Te
=12 6 8 =12 6 8
g :‘Pull-outturque i 3 E leull-outtorque 5 3
S 08 @ Z 08 4 o
° \ 3 5 © 3 S
2 3 0.4 |Source current 2 a
Source current et
. 1 = N ny ﬂ%__ 1
L o= ) 0 ~—l___ TR === 0
0 fs 600 1200 1800 2400 0 fs 00 1200 1800 2400
Number of rotations (min~") Number of rotations (min~')
0 5 10 15 20 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 5 : 10 36VDC : 10
FDM563S-XB Full step - 9 Full step - 9
4 8 g 4 8 g
B [ 5 Tz
= 3 6 2 = 3 6 2
g 238 g ° 8
o 2 4 T 2 4 o
e A\Pull-outtorque 3 S S "\ Pull-out torque 3 £
1 25 1 2 A
e : Source current 1 N 1
0 L TTTe— R P 0 0 \\\;;--_--; e 0
0 200 fs 400 60! 800 1000 1200 0 200 fs 40 601 800 1000 1200
Number of rotations (min~") Number of rotations (min~)
0 2 4 6 8 10 0 2 4 6 8 10
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 5 T 10 36VDC 5 T 10
FDM581S-XB Full step - 9 Full step - 9
4 ;3 = 4 8 =
B = B e
= 3 6 2 = 3 6 2
Y 5 3 ) 5 3
§ Z%Pull-outtorque 42 § 2 Pull-out torque 42
= 35 [ 35
1 264 1 23
Source current . Source current
L ] —— 1 F 1
0 Spmm—=—p———= pe====g==27)) 0 e e etk e 0
0 5200 400 600 800 1000 1200 0 200fs 400 600 800 1000 1200
Number of rotations (min~") Number of rotations (min~')
0 2 4 6 8 10 0 2 4 6 8 10
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
24VDC 10 T 10 36VDC 10 T 10
FDM582S-XB Full step 4 9 Full step -{ 9
8 8 = 8 8 =
B Ts B s
= 6 6 2 = 6 6
g 53 2 > 8
<3 4%Pull-outtorque 4 I T 4 Pull-out torque 4 o
° 3 3 = 33
2 2 » 2 2
P Source current 1 oo Source current 1
B SR ====c-- g 0 e ki === ¢
0 100 fs 200 300 400 500 600 0 100 fs200 300 400 500 600
Number of rotations (min~") Number of rotations (min~)
0 1 2 3 4 5 0 1 2 3 4 5

Pulse rate (kpulse/s)

Pulse rate (kpulse/s)

System Configuration DiagramPp. 82 Set Model Configurationp. 84 Motor DimensionsPpp. 71 to 74 Driver DimensionsPp. 100
The electromagnetic brake only works when the motor is stopped, and cannot be used for braking.
Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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DC Input Set Models/Drivers Full/half step

Stepping Motor Dimensions, General Specifications, Interal Wiring, and Rotation Directions

Same as DC set model (microstep). See pages 71-75.

Driver Dimensions

(Unit: mm)

37

gm:f;‘;ﬂ] | ~2-035
1] " po”
© o
I AE) i
*ui 5 54
64
Driver Specifications
B General specifications
Model number FS1D140P10
Power supply 24\V/DC/36 VDCx10%
Source current 3A
Protection class Class I
Operation environment Installation category (over-voltage category): I (CE) Pollution level: 2
g:u Operating ambient temperature 0 to +50°C
8 Storage temperature —20to +70°C
}z, rgn Operating ambient humidity 35 to 85% RH (no condensation)
;;5 3 Storage humidity 10 to 90% RH (no condensation)
56»’. % Operation altitude 1000 m or less above sea level
AE! Vibration resistance Tested under the following conditions; 5 m/s?, frequency range 10 to 55 Hz, direction along X,Y and Z
axes, for 2 hours each
Impact resistance Not influenced at NDS-C-0110 standard section 3.2.2 division “C".
Withstandable voltage  Not influenced when 500 VAC is applied between power input terminal and cabinet for one minute.
Insulation resistance 10 MQ min. when measured with 500 VDC megohmmeter between input terminal and cabinet.
Mass 0.1 kg
&' Selection function Basic step angle, pulse input type, original excitation phase, stopping current, operating current
g—. Protection functions Open phase protection, Voltage reduction in the main circuit power
@ LED indication Power supply monitor, Alarm display (motor cable fault, switching element fault, main circuit voltage out of specified range)

Command pulse input
signal

Photocoupler input system; input resistance: 220 Q
Input-signal “H” level: 4.0 to 5.5V, input-signal “L” level: 0 to 0.5V
MAX. input frequency: 35 kpulse/s

Power down input signal

Photocoupler input system; input resistance: 220 Q  Input-signal “H” level: 4.0 to 5.5 V; input-signal “L” level: 0 to 0.5V

sjeubis O/

Phase origin monitor output signal

Open collector output by Photocoupler, output signal standard, Vceo = 40V max., Ic = 10 mA max.

Alarm output signal

Open collector output by Photocoupler, output signal standard, Vceo = 40V max., Ic = 10 mA max.

M Safety standards
Directives Category Standard Name
Low-voltage directives — EN61010-1 =
L EN55011-A Terminal disturbance voltage
Emission - — -
CE EN55011-A Electromagnetic radiation disturbance
(TUV) L EN61000-4-2 ESD (Electrostatic discharge)

EMC directives - - A
| it EN61000-4-3 RS (Radio-frequency amplitude modulated electromagnetic field)
mmuni

v EN61000-4-4 Fast transionts
EN61000-4-6 Surges
Acquired standards Applicable standard File No.
UL UL
uL508C E179775

UL for Canada (c-UL)

- EMC characteristics may vary depending on the configuration of the users’ control panel, which contains the driver or stepping motor, or the

arrangement and wiring of other electrical devices. Parts for EMC noise suppression like noise filters and toroidal type ferrite cores may be
required depending on circumstances.

- Validation test of driver has been performed for low-voltage EMC directives at TUV (TUV product service) for self-declaration of CE marking.



Driver Controls and Connectors

eLED for power supply monitor
(POW)

Motr connection terminal
block (CN2)

Power supply connection
terminal block (CN3)

@ Operating current select switch (RUN)
Motor operation current value can be set with the rotary switch.

oOperating current select switch
(RUN)

eFunction select DIP switch
@ LED for alarm display (ALM)

1/0 signal connection terminal
block (CN1)

@ LED for power supply monitor (POW)
Lights up when main circuit power supply is switched on.

Indication 0 1 2 3 4 b) 6 7 Indication Indication Explanation
Ste.ppllng motor current (A) 14 135 13 125 12 115 1.1 1.05 _POW is Wit Gl pener Sumay i selEied) on
Indication 8 9 A B € D E F displayed.

Stepping motor current (A) 10 09 09 085 08 075 0.7 0.65

The factory default value is F (0.65A). Select the current after checking the rated current
of the combination motor.

@ Function select DIP switch
Select the function depending on your specification.
Factory default settings

OFF ON

ex |[] J|OFF  Half step

FR | JloFF  2-input type (CW/CCW pulse input)
ACD? D I OFF :IStopping current: 40% of operating current
acoz [T Jforr
EORG [[] J|OFF  Phase origin
MODE (] ||oFF
sPARE ([ ]|OFF |Reservation: Don't turn it ON.
spare LI Jorr

Step angle selection (EX)
Select the basic step angle.

EX Exciting mode
ON Full step (0.72°/pulse)
OFF Half step (0.36°/pulse)

Input type selection (F/R)
Select the input pulse type.

F/R Input pulse type
ON 1-input type (CK, U/D)
OFF 2-input type (CW, CCW)

Current select when stopping (ACD1, ACD2)
Select the current value of the motor when stopping.

ACD2 ACD1 Motor current

ON ON 100% of operating current
ON OFF 60% of operating current
OFF ON 50% of operating current
OFF OFF 40% of operating current

Initial configuration of factory shipment is set to 40% of rated value.
Driver and motor should be operated at around 50% of rated value to reduce heat.

Excitation selection (EORG)

The excitation phasse when the power supply is engaged is selected.

EORG Original excitation phase

ON Excitation phase at power shut off

OFF Phase origin

By turning on the EORG, the excitation phase during power OFF will be saved.
Therefore, there will be no shaft displacement when turning the power ON.

@LED for alarm display (ALM)
Lights up during alarm conditions.

Explanation

Motor cable is broken, or switching element in driver is faulty.
“ALM" is displayed. The main circuit voltage is out of specifications range (Less

than 19VDC).

When “ALM” is displayed, the winding current of the stepping motor is cut off and it

is in a “non-excitation” state. At the same time, an output signal (photocoupler ON) is

transmitted from the alarm output terminal (AL) to an external source. When the alarm

circuit is operating, this state is maintained until it is reset by switching on the power

supply again. When an alarm condition has occurred, please take corrective actions to

rectify the cause of the alarm before switching on the power supply again.

Indication
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101

Full/half step




DC Input Set Models/Drivers Full/half step

Connections and Signals

M External wiring diagram

CN1 Driver CN2

Blue

1
Pulse input (CW [CK])

N

NENRRRE]K:
L

K

Pulse input (CCW [U/D])

Power down input (PD)

N * 28 mm sq. motors have thin power
lines, therefore cannot be connected
directly to the driver. Use AWG26 to
20 wires as intermediaries.

Phase origin monitor output (MON)

Alarm output (AL)

=l << o> > ><]

CN3

24VDC/36 VDC 1

24 GDC/36 GDC 2
M Applicable wire sizes
Part Wire sizes Allowable wire length
For power AWG22 (0.3 mm?) 2 m max.
For input/output signal AWG24 (0.2 mm?) to AWG22 (0.3 mm?) 2 m max.
For motor AWG26 (0.12 mm?) to AWG20 (0.5 mm?2) Under3 m

When bundling wire together or running wires through duct, take reduction rate of each wire allowable current into consideration.
When ambient temperature is relatively high, wire product lifetime is reduced due to heat deterioration.
When extending the motor line, use as thick a wire as possible.

M Specification summary of input/output signals

. CN1 Pin .
Signal name Function summary
number
CW pulse input 1 When in “2-input type”,
(standard) 2 input the drive pulse that rotates in a CW direction.
. 1 When in “1-input type”,

Fills e g 2 input the drive pulse train for motor rotation.
CCW pulse input 3 When in “2-input type”,
(standard) 4 input the drive pulse train that rotates in a CCW direction.

When in “1-input type”,
Rotational direction 3 input the motor rotational direction signal.
input 4 Internal photocoupler ON --- CW direction

Internal photocoupler OFF --- CCW direction

5 Inputting the PD signal cuts OFF the current flowing through the stepping motor.

Power down input 6 linternal photocoupler ON - PD function enabled

linternal photocoupler OFF --- PD function disabled

It is turned ON when the excitation phase is at the origin (in the state when the power is turned
Phase origin monitor 7 ON)
output 8 It is turned ON once per 10 pulses when setting to full step.

It is turned ON once per 20 pulses when setting to half step.

The signal is externally output (photocoupler ON) when one of several alarm circuits operates in
Alarm output the PM driver.
At this time, the stepping motor is in the unexcited state.

As for the motor rotational direction, CW direction is regarded as the clockwise rotation, and CCW direction is regarded as the counterclockwise rotation by viewing the motor from output
shaft side.
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F
Input Circuit Configuration of CW (CK), CCW (U/D)
M Input signal specification
1(3) 220 O
+5V —{ 1 _L {Photocoupler type)
1000 pFT 3 ps min.
Input signal 2 (4) 4.0to0 5.5 V_\ I 90%
K 1w 5
river ’_
v Circuit operation
50%
® Pulse duty 50% max.
® Maximum input frequency: 35 kpulse/s
¢ If the peak voltage of the input signal exceeds 5.5 0t0 05V \ / 10%
V, please add an external current-limiting resistor
R to limit the input current to around 15 mA. (Take 1psmax. 1 us max.
the photocoupler forward voltage of 1.5 V into
consideration.)
M Timing of command pulse
2-input type (CW, CCW) g
ON..... £
F] 3
cWwW oFF * The shaded areas in the diagram on the left indicate the internal photocoupler is % o
ON ON. Internal circuit (motor) starts operating at the leading edge of photocoupler é z
[ ] ON. 5=
CCW e * To apply pulse to CW, set CCW side internal photocoupler to OFF. “’j 2
50 us min. * To apply pulse to CCW, set CW side internal photocoupler to OFF 2
c
8
1-input type (CK, U/D)
CK oFF 1—‘ 1—‘ 1—‘ 1—‘ * The shaded areas in the diagram on the left indicate the internal photocoupler
50 s min. ’ l ‘10 s min. is ON. Internal circuit (motor) starts operating at the leading edge of CK side
ON K Tr photocoupler ON.
U/D I ® Switching of U/D input signal must be done while CK side internal photocoupler
OFF is OFF

Input Circuit Configuration of PD

¢ |[f the peak voltage of the input signal exceeds 5.5V, please add an external
5 220 Q current-limiting resistor R to limit the input current to around 15 mA. (Take the
+5V —L J_ photocoupler forward voltage of 1.5V into consideration.)
1000 pF
Input signal 6 T
e B
1 R
Driver

Output Signal Configuration of MON, AL

7 (9)1 MAX. 10mA

MAX. 40V F{ N iz

Driver

Output signal
8 (10)

MON output

ﬂﬂ_ﬂ_ﬂﬂﬂ_ﬂf“‘“‘u‘“‘l_ * When the motor excitation phase is at the phase origin (power ON status), the
cw photocoupler is ON.

I—I_I—H—L * MON output is taken at every 7.2 degrees of motor output shaft from phase
origin.

ccw

NON output _I |_| _

Example: 1 division (Full step)
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Stepping Motors

IStepping Motors »p. 108-

I Linear Actuator Stepping Motors »p. 115-

I Stepping Motors for Vacuum Environments »p. 117




Stepping Motors

Lineup

Stepping Motors

These motors can be purchased as separate units.

Basic step angle | Motor size Holding torque Customizing* Page
Model number

0.72°

0.041 to 0.078 Shaft modification

28 mm S(Q. SH528[1-72(11 p. 108

Shaft modification
0.13 to 0.245
SM542[1-[1201 p. 109

42 mm sq.

(CE/UL Model)

0.225to0 0.37 Shaft modification
103H650[1-73[]1

50 mm saq.

p. 110

= s
.

(A8
60 mm saq. ﬁ*’(

(CE/UL Model) LY

Shaft modification

0.57to0 1.7 Decelerator
SM560[]-[12[1 Brake p. 111

Shaft modification
2.3106.8
SM586[J-[12011 p. 112

*Specifications can be customized, depending on the model number and quantity. Contact us for details.

Linear Actuator Stepping Motors

Motor size Thrust Page
Model number

86 mmsq. *

(CE/UL Model)

370N

42 mm Sq. SL5421-720] p. 115
450N

60 mm Sq. SL5601-82010] p. 115

Stepping Motors for Vacuum Environments

42 mm sq. to 86 mm sq.

p. 117
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Customization

Different types of customization are possible, depending on the request and quantity. Contact us for details.

M Manufacturing example

Harness modification

Connectors, cable ties, and plastic tubing can be added.

Decelerator, encoder, brake

- A decelerator can be added when a large high-load
torque is required at low speeds.

- An encoder can be added in order to detect position and
speed.

- A brake can be added to hold the position when the
motor is stopped.

With
decelerator+encoder

Shaft modification

D-cuts, key grooves, and through holes can be added; and
gears and pulleys can be mounted. The shaft can also be
hollowed to allow airfl ow or to pass lead wires through.

Gear
modification

Pulley
mounting

Adding holes Hollow shaft § =

Rotating damper, mounting-side damper

A damper can be added to reduce vibrations when rotating.

Rotating
damper

Mounting-
side damper

How To Read the Specifications

(2] (3] (4] (5] (6 (7]
Holding torque at Rated Wiring Winding . . Mass Motor
© Model number 4-phase energization current resistance inductance Rotor inertia (Weight) length (L)
Single shaft Dual shaft N-m min. A/phase  Q/phase mH/phase  X10%*kg-m? kg mm
SH5281-7241 SH5281-7211 0.041 0.75 1.05 0.44 0.01 0.1 32
SH5285-7241 SH5285-7211 0.078 0.75 1.15 0.64 0.022 0.2 51.5
M Characteristics diagram
SH5281-7241 0o \ I SH5285-7241 010 A
SH5281-7211 0.04 Pulouttorque e SH5285-7211 0.08 Pul-out torque .
Constant current circuit = Constant current circuit =
Source voltage: 24VDC =003 Source voltage: 24VDC = 0.06
Operating current: Y Operating current: s \
0.75 A/phase, 4-phase, 002 N\ 0.75 A/phase, 4-phase, 5004 \
energization (full step) 2 \ energization (full step) =] \
Ji=0.01X10%kg-m? 001 \ Ji=0.01X10kg-m? 002 \
(pulley balancer method) ’ \ (pulley balancer method) \
fs: Maximum self-start fs: Maximum self-start 0 \
frequency when not 0 fs 600 1200 1800 2400 frequency when not 0 S'600 1200 1800 2400
loaded Number of rotations (min~') loaded Number of rotations (min~')
0 5 10 15 2 0 5 10 15 2

Pulse rate (kpulse/s)

@ This is the stepping motor model number.

@ This is the maximum torque that occurs with 4-phase
excitation of the stepping motor at rated current,
causing the shaft to rotate from the outside.

® This is the rated current that flows to the motor
winding. Allowing this amount of current to flow to the
motor will create torque equal to the holding torque
value.

@ This is the resistance for one phase of the stepping
motor winding.

Pulse rate (kpulse/s)

@ This is the inductance for one phase of the stepping
motor winding.

@ This is the moment of inertia of the rotor, which shows
how much torque is required to cause the rotor to
accelerate or decelerate.

@ This is the mass (weight) of the stepping motor.

@® This graph shows the relationship between the full
step pulse rate (frequency), speed, and pull-out torque.

107

Stepping Motors

=
S
]
o
=
o
£
=3
o
@
2
(%2}
=
S
]
©
=
]
Q
<
B
<
@
=
i

Stepping motor for

vacuum environment




108

Stepping Motors

Allowable Load, Internal Wiring, Rotation DirectionPp. 113
General SpecificationsPp. 114

Stepping Motors

28 mm sq.

0.72°/step

Lead wire type
New pentagon connection

Customizing

| Hollow | Shaft modification
[ Encoder |

Varies depending on the model number
and quantity. Contact us for details.

Model number Holding torque at Rated Wiring Winding Rotor inertia Mass Motor
4-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft N-m min. A/phase  Q/phase mH/phase  X10“*kg-m? kg mm
SH5281-7241 SH5281-7211 0.041 0.75 1.05 0.44 0.01 0.11 32
SH5285-7241 SH5285-7211 0.078 0.75 1.15 0.64 0.022 0.2 51.56
M Characteristics diagram
SH5281-7241 008 \ - SH5285-7241 010 e
3 —— Full step | i ull step |
SH5281-7211 008 Pullout orgue SH5285-7211 - Pullchorque
Constant current circuit = Constant current circuit =
Source voltage: 24 VDC =003 Source voltage: 24VDC = 0.06
Operating current: s Operating current: s \
0.75 A/phase, 4-phase, E—g‘gz \ 0.75 A/phase, 4-phase, %0.04 \
energization (full step) = \ energization (full step) =] \
Ji=0.01X10%kg-m? 001 \ Ji=0.01X10%kg-m? 002 \
(pulley balancer method) \ (pulley balancer method) \
fs: Maximum self-start \ fs: Maximum self-start 0 \
frequency when not 0 fs 600 1200 1800 2400 frequency when not 0 S'600 1200 1800 2400
loaded Number of rotations (min~") loaded Number of rotations (min~)
0 5 10 15 2 0 5 10 15 2
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
M Dimensions [Unit: mm]
Lead wire: UL3265 AWG28
10+0.8 L+o.8 1520.5 028+0.5 4-M2.5X0.45
10 :(1) J] =7 1.5+0.76 10:& g 4-2340.25 Effective tapping depth 3.2 min.
(Effective length) £ (Eflective © 7| (—
) ﬂ S length) }g
-3 Eas 4.5+0.15
g |
S A
Ls IN]
As)
Ee Cross section S-S

'4.5+0.15

M Internal wiring

Connection method: New pentagon connection
Blue

Black Red

Green

Allowable Load, Rotation DirectionPp. 113 General SpecificationsPp. 114

B Compatible drivers

Model number: F5PAE140P100,

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.

FS1D140P10 (DC input)

Operating current select switch setting: D



42 mm sq.

0.72%/step CERN

Lead wire type
New pentagon connection

Customizing

Varies depending on the model number
and quantity. Contact us for details.

Model number Holding torque at Rated Wiring Winding Rotor inertia Mass Motor
4-phase energization current resistance inductance (Weight)  length (L)
Single shaft Dual shaft N-m min. A/phase  Q/phase mH/phase  X10*kg-m? kg mm
SM5421-3241 SM5421-3211 0.13 0.35 4.7 5.8 0.028 0.24 35
SM5422-3241 SM5422-3211 0.185 0.35 5.8 10 0.045 0.31 41
SM5423-3241 SM5423-3211 0.245 0.35 7.2 11 0.056 0.38 49
SM5421-7241 SM5421-7211 0.13 0.75 1.1 1.3 0.028 0.24 35
SM5422-7241 SM5422-7211 0.185 0.75 1.3 2.3 0.045 0.31 41
SM5423-7241 SM5423-7211 0.245 0.75 1.6 2.5 0.056 0.38 49
M Characteristics diagram
fs: Maximum self-start frequency when not loaded @
SM5421-3241 025 I SM5422-3241 05 L
SM5421-3211 020 P SM5422-3211 0
Constant current circuit i — Pull-out torque Constant current circuit T
Source voltage: 100 VAC =015 B— Source voltage: 100 VAC = 03 Fuil
Operating current: s Operating current: s . ull-outtorque
0.35 A/phase, 4-phase §-0_10 — 0.35 A/phase, 4-phase E— 02
energization (full step) is) energization (full step) s
J1=0.33X10kg-m? 0.05 J1=0.94X10*kgm? 0.1 ——
(use the rubber coupling) (use the rubber coupling)
Compatible drivers: 0 Compatible drivers: 0
F5PAA035P100 (AC input) 0 fs1000 2000 3000 4000 B 5000 6000 F5PAAQ35P100 (AC input) 0 fs 1000 2000 3000 4000 B 5000 6000
o . Number of rotations (min~") ) Number of rotations (min~")
perating current select . L S S ) Operating current select . . . o L ,
switch setting: 0 0 10 20 30 40 50 switch setting: 0 0 10 20 30 40 50
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
SM5423-3241 05 I SM5421-7241 025 - ®
SM5423-3211 0 fullstep ] SM5421-7211 . B 2
Constant current circuit — — pull-out t Constant current circuit = =
Source voltage: 100 VAC ; 03 LT outtorque Source voltage: 24VDC =015 Pull-out torque g’
Operating current: = Operating current: = ‘s
0.35 A/phase, 4-phase 202 0.75 A/phase, 4-phase 3010 =
energization (full step) |§ energization (full step) 2 a
J1=0.94X10*kg-m? 01 — J1=0.33X10*kgm? 005
(use the rubber coupling) (use the rubber coupling)
Compatible drivers: 0 Compatible drivers: 0 f
F5PAAO35P100 (AC input) 0 fST000 2000 3000 4000 5000 6000 FS1D140P10, 0 ° 600 1200 1800 2400
Operating current select ‘ ‘Num‘ber 9f rot‘atloqs (m‘ln )‘ ‘ FSPAE140P100 (DC input) ‘ N‘umber‘of rot‘atmns‘ (m|n‘ ) ‘
switch setting: 0 0 10 20 30 40 50 Operating current select 0 5 10 15 20
Pulse rate (kpu|se/5) switch setting: D Pulse rate (kpulse/s)
SM5422-7241 05 — SM5423-7241 05 -
SM5422-7211 0 - SM5423-7211 0 wse
Constant current circuit z Constant current circuit z
Source voltage: 24 VDC = 03 Source voltage: 24VDC = 03 Pull-out torque
Operating current: > — Pull-out torque Operating current: Y
0.75 A/phase, 4-phase § 02 0.75 A/phase, 4-phase § 02
energization (full step) 2 energization (full step) 2
Ji1=0.94X10*kg-m? 0.1 J1=0.94X10*kg-m? 0.1
(use the rubber coupling) (use the rubber coupling) ’ |
Compatible drivers: 0 = Compatible drivers: f
ES1D140P10, 0 300 ber of 1200 ‘187010 2400 FS1D140P10, 0 S 600 1200 1 8_010 2400
FSPAE140P100 (DC input) ‘ umber of rotations (min”) ‘ FSPAE140P100 (DC input) ‘ Number of rotations (min™) ‘
Operating current select 0 5 10 15 20 Operating current select 0 5 10 15 20
switch setting: D Pulse rate (kpulse/s) switch setting: D Pulse rate (kpulse/s)
Bl Dimensions [Unit: mm] M Internal wiring
Lead wire: Connection method: New pentagon connection
Screw for 1561 Ls1 20105 UL3266 AWG26 Blue
GND terminal 2+0.25 S )
+0. "] > & W
M3x0.5x6L I 15 0 c’z
D secti
— B s 4-M3x0.5 Black Red e
E ﬂ Effective tapping -
[a) .
~ S ~ depth 4 min.
og 8 T 7
D section details 0 Oz 8.5¢0.15
+0 AS) % g 4-31+0.25
15 (Effective length) 0
4.5:0.15 42:0.25 Green Orange
Cross section S-S
Allowable Load, Rotation DirectionP»p. 113 General SpecificationsPp. 114 109

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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Stepping Motors

0.72°/step

New pentagon

connection

Lead wire type

50 mm sq

Customizing

| Hollow | Shaft modification

Varies depending on the model number
and quantity. Contact us for details.

Model number Holding torque at Rated Wiring Winding Rotor inertia Mass Motor
4-phase energization current resistance inductance (Weight)  length (L)
Single shaft Dual shaft N-m min. A/phase  Q/phase mH/phase  X10*kg-m? kg mm
103H6500-7341 103H6500-7311 0.225 1.4 0.54 1 0.057 0.38 39.8
103H6501-7341 103H6501-7311  0.37 1.4 0.75 1.75 0.105 0.44 48.8
M Characteristics diagram
103H6500-7341 05 -~ 103H6501-7341 05 e
ull step ull step -
103H6500-7311 0 ’ 103H6501-7311 04 l— P
Constant current circuit 3 Constant current circuit =
Source voltage: 24VDC = 0.3 | Pull-out torque Source voltage: 24VDC = 03 Pull-out torque
Operating current: s Ir Operating current: >y \
1.4 A/phase, 4-phase § 02 1.4 A/phase, 4-phase g 02 N\
energization (full step) =] energization (full step) e
J1=0.94X10*kg-m? 01 Ji=0.94X10*kg-m? 01
(use the rubber coupling) ’ (use the rubber coupling) ’
fs: Maximum self-start 0 fs: Maximum self-start 0
frequency when not 0 fs 600 1200 1800 2400 frequency when not 0 fs 600 1200 1800 2400
loaded Number of rotations (min~) loaded Number of rotations (min~)
0 5 10 15 20 0 5 10 15 20
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
Il Dimensions [Unit: mm]
103H6500-7341 103H6501-7341
103H6500-7311 103H6501-7311
15.5+1 39.8+0:8 20.6+05 . 5.5+02 16.5+1 48.8+08 20.6+0.5 Lead wi . b.5x02
gmax.| 285 min. Lead wire: UL1430 AWG24 \@L gmax. 375 min. 0L 1430 AWG24 @
. Cross section S-S
1.5+0.25 Cross section S-S 15 -
.5+0.25
54025 050+05 t50+05
5+0.25
4-41+0.13 4-41+0.13
) ) ‘M +1 “ 29 max.
(Effective (Effective length) ki 15 0 15 o ‘ |
length) = % (Effective (Effective length) E h—1
@ e © length) - D) X
—r D | -—S 2 ©
Né == =7 o)
g —s o T 9 b
= ® J@ S —S @
o g g 9 o5 °e 9
- Ra4min. 5| 8 — o — . by
© R4 min. o3| oo s R4 min. : —
“I’ “I’ 4—¢p4 5+3'5 (R4 min. o? +0.5
sl g - S 4—¢45 0

M Internal wiring

Connection method: New pentagon connection
Blue

Black Red

Green

Allowable Load, Rotation DirectionPp. 113 General Specific

ationsPp. 114

Bl Compatible drivers

Model number: FSPAE140P100, FS1D140P10 (DC input)
Operating current select switch setting: 0

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



60 mm sq.

L ]
(2 0.72°step € s
1, i gy /] h Lead wire type Customizing
T New pentagon connection
Varies depending on the model number
and quantity. Contact us for details.
Holding torque at Rated Wiring Winding . . Mass Motor
byl L 4-phase energization current resistance inductance St st (Weight)  length (L)
Single shaft Dual shaft N-m min. A/phase  Q/phase mH/phase  X10*kg-m? kg mm
SM5601-7241 SM5601-7211 0.57 0.75 2.8 9.2 0.2 0.62 49
SM5602-7241 SM5602-7211 0.9 0.75 3.7 16 0.31 0.8 60
SM5603-7241 SM5603-7211 1.7 0.75 6 28 0.6 1.27 89
SM5601-8241 SM5601-8211 0.57 1.4 0.9 2.7 0.2 0.62 49
SM5602-8241 SM5602-8211 0.9 1.4 1.15 4.7 0.31 0.8 60
SM5603-8241 SM5603-8211 1.7 1.4 1.85 8.1 0.6 1.27 89
M Characteristics diagram
fs: Maximum self-start frequency when not loaded @
SM5601-7241 10 w SM5602-7241 20 \
Full step | Full step |
SM5601-7211 0 SM5602-7211 "
Constant current circuit = Pull-out torque Constant current circuit =
Source voltage: 100 VAC = 06 Source voltage: 100 VAC =12 Pull-out torque
Operating current: s Operating current: s ——
0.75 A/phase, 4-phase § 04 0.75 A/phase, 4-phase § 0.8
energization (full step) =) energization (full step) =]
J1=0.94X10kg-m? 02 Ji=2.6X10%g-m? 04
(use the rubber coupling) (use the rubber coupling) ’ | —
i i . 0 0
g:&i?;:;ggﬁ?} nput) 0 51000 2000 3000 4000 5000 6000 Compatible drivers: 0 f51000 2000 3000 4000 5000 6000
Operating current select Number of rotations (min~") F5PAA(?75P100 (AC input) Number of rotations (min~)
switch setting: 0 0 10 20 30 20 50 Operating current select 0 10 20 0 20 50
Pulse rate (kpulse/s) switcn setting: Pulse rate (kpulse/s)
SM5603-7241 5 I SM5601-8241 10 - @
SM5603-7211 ' SM5601-8211 08 e £
Constant current circuit € Constant current circuit = - =
Source voltage: 100 VAC = 3 Source voltage: 24VDC = 06 \ g’
Operating current: iy i Operating current: s ‘s
0.75 A/phase, 4-phase 5 2 Pull-out torque 1.4 Alphase, 4-phase e \. Pull-out torque o
energization (full step) s energization (full step) L a
Ji=74%10kg-m? 1 Ji=0.94%10*kg-m? 02
(use the rubber coupling) I — (use the rubber coupling)
Compatible drivers: 0 T Compatible drivers: 0
F5PAA075P100 (AC input) 0 " SUON 1800 ; 15:’2. 2?09 _1)2500 3000 FS1D140P10, 0 fs 600 1200 1800 2400
Operating current select . \umber ot rotations {min—} ‘ FSPAE140P100 (DC input) ‘ ‘ N‘umber‘ of rot‘atlons‘ (mln‘ ) ‘ ‘
switch setting: 0 0 5 10 15 20 25 Operating current select 0 5 10 15 20
Pulse rate (kpulse/s) switch setting: 0 Pulse rate (kpulse/s)
SM5602-8241 20 . SM5603-8241 5 T
u B step |
SM5602-8211 15 ’ SM5603-8211 . i tep
Constant current circuit = Constant current circuit =
Source voltage: 24 VDC =12 Source voltage: 24VDC = 3
Operating current: Y ™\ Operating current: >
1.4 A/phase, 4-phase § 08 \ 1.4 A/phase, 4-phase % 2
energization (full step) 2 \ energization (full step) i=l \
Ji=2.6X10*kg-m? ) 04 Ai Pull-out torque Ji=74X10"kg-m? . 1 \ Pull-out torque
(use the rubber coupling) | (use the rubber coupling) | | ’ |
Compatible drivers: 0 7 ‘ \ﬂ\‘ Compeatible drivers: 0 P
FS1D140P10, 0 s 600 1200 _18_[10 2400 FS1D140P10, 0 200 fs 400 600 800 _IIOOU 1200
FSPAE140P100 (DC input) ‘ Number of rotations {min™') ‘ FSPAE140P100 (DC input) ‘ [Number of rotations (min™!) ‘
Operating current select 0 5 10 15 20 Operating current select 1} 2 4 6 8 10
switch setting: 0 Pulse rate (kpulse/s) switch setting: 0 Pulse rate (kpulse/s)
Bl Dimensions [Unit: mm] M Internal wiring
Lead wire: Connection method: New pentagon connection
211 L+1 24+0.5 UL3266 AWG22 BI
ue
) .
. f i 7+0.25 2i0f$ og %
GﬁeDv:e:)r;inal 20 @ " 200 9 B
L N S e @ Black Red —
M3x0.5x6L | 5 ® ®
S [5e] +05 (=)
3 2 AN
T Ta oS | 4945 0 B
2| S = 8 &*’%
5 ! s e = 9
oo | & )
8 9.5+0.15
4-50+0.13 Green Orange
. J‘—”“? os 060+0.5
Lross section 5-5 Allowable Load, Rotation DirectionP»p. 113 General SpecificationsPp. 114 1

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



Stepping Motors

86 mm sq.

0.72%/step e N

Lead wire type
New pentagon connection

Customizing

| Hollow | Shaft modification
[ Encoder |

Varies depending on the model number
and quantity. Contact us for details.

Model number Holding torque at Rated Wiring Winding Rotor inertia Mass Motor
4-phase energization current resistance inductance (Weight)  length (L)

Single shaft Dual shaft N-m min. A/phase  Q/phase mH/phase  X10*kg-m? kg mm
SM5861-7241 SM5861-7211 2.3 0.75 3.9 25 1.48 1.75 66
SM5862-7241 SM5862-7211 4.4 0.75 6.4 44 3 2.9 96.5
SM5863-7241 SM5863-7211 6.8 0.75 8.8 67 4.5 4 127
SM5861-8241 SM5861-8211 2.3 1.4 1.3 7 1.48 1.75 66
SM5862-8241 SM5862-8211 4.4 1.4 2 13 3 2.9 96.5
SM5863-8241 SM5863-8211 6.8 1.4 2.8 20 4.5 4 127

M Characteristics diagram

fs: Maximum self-start frequency when not loaded @
SM5861-7241 s ! SM5862-7241 10 w
Full step | Full step —|

SM5861-7211 4 SM5862-7211 8

Constant current circuit 5 Constant current circuit =

Source voltage: 100 VAC = 3 Source voltage: 100 VAC = 6

Operating current: = Pull-out torque Operating current: s Pull-outtorque

0.75 A/phase, 4-phase E 2 0.75 A/phase, 4-phase § 4 —

energization (full step) i) energization (full step) =]

J1=7.4X10*kg-m? 1 Ji=15.3X10*kg-m? 2 I~

(use the rubber coupling) I— (use the rubber coupling) I e

Compatible drivers:

Compatible drivers:

F5PAA075P100 (AC input) F5PAA075P100 (AC input)

Operating current select . ) ) ) Operating current select

switch setting: 0 0 5 10 15 20 25
Pulse rate (kpulse/s)

0
0 200 fs 400 600 800 1000 1200 1400 1600 1800 2000
Number of rotations (min~")
switch setting: 0 0 5 10 15
Pulse rate (kpulse/s)

0
0 fs500 1000 1500 2000 2500 3000
Number of rotations (min~')

SM5863-7241 10 I SM5861-8241 5 I

SM5863-7211 Full step

SM5861-8211

Full step -

8
Constant current circuit = f Constant current circuit =
Source voltage: 100 VAC = 6 Source voltage: 24VDC =
Operating current: > Operating current: s
0.75 A/phase, 4-phase §- 4 |— Pull-out torque 1.4 A/phase, 4-phase §- 2 \
energization (full step) =] energization (full step) Ic] \ Pull-out torque

J1=41.3X10*kg-m? 2

J1=7.4X10*kg-m? 1
(use the rubber coupling)

(use the rubber coupling)

—

—_—

Compatible drivers: 0
F5PAA075P100 (AC input) 0 200 fs 400 600 800 1000 1200

. -

Operating current select . ‘Number Pf mtat'oqs (min )‘ ,

switch setting: 0 0 2 4 6 8 10
Pulse rate (kpulse/s)

Compatible drivers: n
FS1D140P10, 0 200 fs 400 600 800 1000 1200

. -
FSPAE140P100 (DC input) Number of rotations (min™") ‘
Operating current select 0 2 4 6 8 20
switch setting: 0 Pulse rate (kpulse/s)

SM5862-8241 10 T SM5863-8241 10 T
ull step -| ull step -
SM5862-8211 6 i SM5863-8211 o ’
Constant current circuit = Constant current circuit 3 {
Source voltage: 24 VDC = 6 Source voltage: 100 VAC = 6
Operating current: > Operating current: s
1.4 A/phase, 4-phase S 4 A‘ Pull-out torque 1.4 A/phase, 4-phase 3 4| Pullouttorque
energization (full step) 2 energization (full step) 2
Ji=15.3X10*kg-m? 9 Ji=41.3X10%g-m? 9

(use the rubber coupling) (use the rubber coupling)

— |

Compatible drivers: 0 et Compatible drivers: 0

FS1D140P10, 0 100 w200 300 400 50 600 Driver is not included. If you 0 2000 400 600 800 1000 1200
F5PAE140P100 (DC input) ‘ ‘Nurnber ?f rotatlor?s (min )‘ ‘ reguire assistance finding_a ‘ ‘Number (?f rotatnorrs (min )‘

Operating current select 0 1 2 3 4 5 driver, contact us for details. 0 2 7 6 8 10

switch setting: 0 Pulse rate (kpulse/s) Pulse rate (kpulse/s)

Bl Dimensions [Unit: mm] M Internal wiring

Lead wire: Connection method: New pentagon connection
© UL3266 AWG22 Blue
Z(;\:waor_ | 32+1 L1 37+0.5 S =
GND terminal | 805, 2:0.05 |°9 g
M4x0.7x6L | 3 2
e 5 3 Black Red
50 |8 mg% %
bistiny @ — | o9 40656:0.2 P
| S 2 \}. [ .U
g S C=___> [©
od | 4 2
< 13+0.15
S 4-70£0.13
13£0.15 [85.5+0.5 Green Orange

Cross section S-S Allowable Load, Rotation DirectionP»p. 113 General SpecificationsPp. 114

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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Allowable Radial/Thrust Load

Radial load

-------- -I—- H Thrust Load

Radial load (N) Thrust Load

Motor size Model number Distance from end of shaft ru(sN) 08
0 mm 5mm 10 mm 15 mm

28 mm sq. SH528[]-72[11 42 48 55 = 3

42 mm sq. 2';’5‘;255_;5&151 52 66 90 140 10

50 mm sq. 103H650[]-73[]1 76 94 123 179 15

60 mm sq. SM560[L1-[J2(]1 170 205 258 347 20

86 mm sq. SM586[1-[12[]1 200 200 200 200 60

Internal Wiring and Rotation Direction

M Internal wire connection

Connection method:
New pentagon connection

Black

Green

Blue

Red

M Direction of motor rotation
When excited by a direct current in the order shown below, the direction of rotation is clockwise
as viewed from the output shaft side.

Exciting order

1 2 3 4 5 6 7 8 9 10

Blue +  + O+ - -

. Red = = * + + -
Iéglagirwwe Orange - - - + + I

Green + - - - + +

Black + + aF = = =

(]
3
)
]
o
=
=)
=
=3
o
)
2
(2}

13
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Stepping Motors

General specifications

Motor model number SH528[]

SM542[ ] 103H650( SM560[ ] SM586(

Type

S1 (continuous operation) |— S1 (continuous operation)

Operating ambient temperature —10°C to +50°C

—10°C to +40°C

—10°C to +50°C

—10°C to +40°C

Storage temperature

—20°C to +65°C

—20°C to +60°C

—20°C to +65°C

—20°C to +60°C

Operating ambient
humidity

20 to 90% RH
(no condensation)

95% RH max.: Under 40°C

20 to 90% RH

95% RH max.: Under 40°C

(no condensation) (no condensation) (no condensation)

Storage humidity

5to 95% RH
(no condensation)

95% RH max.: Under 40°C,
57% RH max.: Under 50°C,
35% RH max.: Under 60°C
(no condensation)

95% RH max.: Under 40°C,
57% RH max.: Under 50°C,
35% RH max.: Under 60°C
(no condensation)

5to 95% RH
(no condensation)

Operation altitude

1000 m or less above sea level

Vibration resistance

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

Impact resistance

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)

F (+155°C)

B (+130°C)

F (+155°C)

F (+155°C)

Withstandable
voltage

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

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

Insulation resistance

At normal temperature

and humidity, not less than 100 MQ between motor winding and frame by 500 VDC megger.

Protection grade

P40

Winding temperature
rise *

80 K max.

85 K max.

80 K max.

85 K max.

85 K max.

Static angle error

+0.09°

+0.09°

+0.09°

+0.09°

+0.09°

Thrust play *?

0.075 mm max.

0.075 mm max.

0.075 mm max.

0.075 mm max.

0.075 mm max.

(load: 1.5 N) (load: 5 N) (load: 10 N) (load: 10 N) (load: 10 N)
Radial play *3 0.025 mm max. 0.025 mm max. 0.025 mm max. 0.025 mm max. 0.025 mm max.
play (load: 5 N) (load: 5 N) (load: 5 N) (load: 5 N) (load: 5 N)
Shaft runout 0.025 mm 0.025 mm 0.025 mm 0.025 mm 0.025 mm
Concentricity of mounting
pilot relative to shaft ®0.05 mm ©®0.05 mm ®0.075 mm ®0.075 mm ®0.075 mm
SRIEIETESI O TELTIG F— 0.1 mm 0.1 mm 0.1 mm 0.15 mm
surface relative to shaft
Direction of motor mounting Can be freely mounted vertically or horizontally
*1: Based on SANYO DENKI standard
*2: Thrust play: Shaft displacement under axial load.
*3: Radial play: Shaft displacement under radial load applied 1/3rd of the length from the end of the shaft.
[l Safety standards
Model number: SM542[ ], SM560[ ], SM586[ |
. Directives Applicable standard
CE marking - -
Low-voltage directives (2014/35/EU) EN60034-1, EN60034-5
Acquired standards Applicable standard File No.
UL UL UL1004-1, UL1004-6 E179832 (PRHZ2)

cUL **

CSA C22.2 No.100 E179832 (PRHZ8)

*4: SM542[] type is not cUL compliant.



Linear Actuator Stepping Motors

M Features

- System Miniaturization
This product incorporates a ball screw inside the stepping motor to make
it compact. This allows equipment size to be reduced.

- Large Thrust

- Long Stroke Length

M Application
Semiconductor manufacturing equipment, general
industrial machinery, machine tools application and
transport equipment.

Please make sure to prepare linear guide structure with non-rotating
mechanism to support radial load and prevent screw shaft from rotating.
It is mandatory to generate linear motion.

M Specifications
Model number SL5421-7241 SL5421-72XB41 SL5601-8241 SL5601-82XB41
Brake Without With Without With
Motor size 42 mm 60 mm
Rated current 0.75 A/phase 1.4 A/phase
Stroke 50 mm 80 mm
Thrust 370 N 450 N
Brake retention Without 370 N Without 450N
Speed 48 mm/s 64 mm/s
Resolution 0.004 mm 0.008 mm
Positioning repeatability +0.02 mm
Lost motion 0.1 mm
Mass 0.65 kg 0.8 kg 1.4 kg 1.7 kg

Standard combined stepping driver model ~ FS1D140P10 (Specifications »p. 100))

- Connection method: New pentagon connection

M Characteristics diagram
Model number: SL5421-72[ ][]

800

700

600
500 |~

400 \
300

200

Thrust(N)

100

0

0 10 20 3 40 5 60 70 8 90
Speed (mm/s)
Drive condition
Driver: FS1D140P10
Source current: 24 VDC
Excitation current: 0.75 A/phase
Excitation mode: 4-phase excitation (Full step)

Model number: SL5601-82[ ][]
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0 10 20 30 40 50 60 70 80 90

Speed (mm/s)

Drive condition

Driver: FS1D140P10

Source current: 24 VDC

Excitation current: 1.4 A/phase

Excitation mode: 4-phase excitation (Full step)
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Linear Actuator Stepping Motors

Linear Actuator Stepping Motor dimensions (unit mm)

Dimensions for models with electromagnetic brake.

42 mm sq.
Brake lead wire:
UL3266 AWG22 Motor lead wire:
= White/Red: & ,White/Black: © 20 50 (Stroke) =7 / UL3266 AWG26
‘E 8 6 ‘E
o o
gl 1 [ 2 g,
]
\ 8
_ _ e i
<+ S
S
M4x0.7
14 20 |8 Effective tapping
L depth 10 min.
Set model number Brake Motor+blake length (L)
SL5421-7241 Without 872
SL5421-72XB41 With 117 2
60 mm sq.
m/Brake lead wire:
< UL3266 AWG22 245 80 (Stroke) : ire:
£ White/Red: @ White/Black: © £ wf;ggéeﬁgvg'zrze'
o
ik D
(7
0, |8 CYS) 4
1
3 <L f
. 1 o fel o5 € i fan) 13=
88 © N ] U al 2
e — re
s ] [
| ~—
| M8X1.25 DR QP
Effective tapping ‘
Lﬂ. depth 15 min. = 12
+
135,642 203
601
Set model number Brake
SL5601-8241 Without
SL5601-82XB41 With
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Stepping Motors for Vacuum Environments

M Features

+ These stepping motors can be driven in a vacuum environment
without requiring a vacuum feedthrough. Use as vacuum-
compatible actuators while retaining the stepping motor
benefits of easy high-precision open-loop control.

- We can customize for a wide range of environment pressures,
from low to ultra-high vacuums.

- Available baked at 200°C.

- Size is similar to that of typical stepping motors.

AC Input Set Models/Drivers
Microstep

DC Input Set Models/Drivers
Microstep

M intended Operating Pressure

DC Input Set Models/Drivers
Full/half step

High Ultra-high

vacuum vacuum
10° 104 10°* 102 10" 1 10" 102 103 10* 10° 10° 107 102(pa]

1

M Applications
Ideal for the following applications. Contact us to discuss your particular application environment needs.

- Semiconductor manufacturing equipment

- Satellite robotics

- Electron microscopes

- Large-scale research facilities such as accelerators, synchrotron radiation analysis equipment, etc.

M Motor size
42 mm sq. to 86 mm sq.
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Stepping Motor for
Vacuum Environments
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Safety Precautions

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

- Read the Operation Manual thoroughly prior to placement, assembly and/or operation in order to use the product properly.

- Refrain from modifying or processing the product in any way.

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

- Regarding the following uses of the product, contact us or your point of sale for the special care required for operation, maintenance
and management such as multiplexing the system, installing an emergency electric generator set, and so forth.

@ Use in medical equipment that may have an effect on human life or the human body

@ Use in transportation systems or transport-related equipment such as trains or elevators, that may have an effect on human
life or the human body

©® 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
transport.

- 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 Precautions

Indication by (Warning Label) on the Product
Either or all of the following indications are expressed by the Warning Labels depending on the type of driver or stepping motor.

This label is affixed near high voltage parts such as the electrically charged or cover-protected section,
warning of the places where it is likely to cause an electric shock.

mm This label is affixed near the GND terminals of the driver for which grounding is required,
BHELTTFEV . .
Use proper recommending that the terminals should be well grounded.

grounding
 techniques. |

&

WARNING This label is affixed for the driver to which the power source is applied in the voltage exceeding the safety standard,

R drawing attention to the risk of the electric shock.
ele(‘:{tric shock

& Indicates that the stepping motor may get hot, resulting in burns.
Indicates that the stepping motor should be grounded.

Safety Ranks of the Cautions

Following four ranks are provided.

i

© ©

A DANGER Improper operations or use is most likely to result in serious injury or death.

ACAUTK)N Improper operations or use is likely to result in average or minor injury, or in property damage.

In spite of the cautions with the /A\cauTioN label, it may cause serious results.
Either the contents or the labels is describing important cautions to be followed inevitably.

®PROH|B|TED Indicates what must not be done.

0 COMPULSORY Indicates what must be done.



/\ DANGER

General matters
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, placement, 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.
Stepping motor may run out of order when operating and stop-
ping depending on the magnitude of the load. Put the product
into use after confirming with the adequate trial test operation in
the maximum load conditions that the product operates reliably.
Doing otherwise may cause a breakdown of the system. (Should
the product run out of order in the use to drive upward/downward,
it may cause a fall of the load.)
Do not touch the internal parts of the driver. Doing so may cause
an electric shock.

Wiring

Do not connect the stepping motor directly to a commercial
power outlet. Doing so may cause an electric shock, injury or
fire. Power should be supplied to the stepping motor through the
driving circuit (except for synchronous motors).
Use an electric power source within the rated input voltage.
Using otherwise may cause fire or an electric shock.
Connect the driver and stepping motor to the ground. Using with-
out 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 Operation Manual. Doing otherwise may cause
an electric shock or fire.

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

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

Operation

. Be sure not to touch the rotating part of the stepping 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 stepping motor, turn off the power and stop
using this product immediately. Not doing so may result in elec-
tric shock, injury, or fire.

/\ CAUTION

General matters
Prior to placement, operation, maintenance servicing or inspec-
tion, be sure to read the Operation 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 stepping motor in conditions that
exceed the specification values. Doing so may cause an electric
shock, injury or fire.
Do not insert a finger or an object into the opening of the prod-
uct. Doing so may cause an electric shock, injury or fire.

20.

21.

22.

23.

24.

25.

26.

27.

28.

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

Use the driver and stepping motor in the designated combina-
tion. Using otherwise may cause fire or a trouble.

6. Be careful when the temperature rises in the operating driver,
stepping motor or peripheral devices. Failure to be careful may
cause a burn.

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

Do not remove the rating plate. 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 internal rule. Doing otherwise may cause
burning or fire.

. Ensure that wiring has been correctly done. Incorrect wiring may

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

. Insulate the attached condenser and external resistance connec-

tion terminals. Failure to do so may cause an electric shock.

Placement

. Do not climb or attach a heavy article on the product. Doing so

may cause injury.

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

stuffed by foreign particles. Doing so may cause fire.

. Make sure to use the specified driver mounting direction.

Failure to do so will result in product failure.

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

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

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 device breakdown.

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 spindle (including the key slot and
gears) with your bare hand. Doing so may cause injury.

Make sure not to apply force to the lead wire or cables.

Operation

The stepping motor is not equipped with any protective device.
Take protective measures using an over-current protective relay,
a ground fault interrupter, a protective device from excess tem-
perature, and an emergency stopping device. Failure to do so may
cause injury or fire.
Do not touch the product for a period after the power is on or has
been turned off, since the driver and stepping motor remain at a
high temperature. Doing so may cause burns. In particular, the
temperature rises considerably of the stepping motor depending
on the operating conditions.
Do not allow the motor surface to exceed the following
temperatures:
e Thermal class F (+155°C) stepping motors: 125°C
e Thermal class B (+130°C) stepping motors: 100°C
e Regardless of thermal class, encoder equipped stepping mo-

tors: 85°C, stepping motors with built in drivers: 70°C, stepping
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29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

motors for vacuum environments: 150°C
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. Doing so may cause injury.
During trial operations, firmly stabilize the stepping motor, and
confirm operations by disconnecting from the mechanical sys-
tem before connecting with it. 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 a breakdown.
The brake mechanism of the motor with the electro-magnetic
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
Be careful when performing maintenance services or inspection
regarding the temperature which rises highly in the driver and
stepping motor frame. 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.

41. Do not hold with the cable or the motor spindle. Doing so may
cause trouble or injury.
Retirement
42. When scrapping the driver or stepping motor, handle it as general
industrial waste.
PROHIBITED
Storage
1. 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
2. Do not disassemble or repair the product. Doing so may cause
fire or an electric shock.
General matters
3. Do not remove the rating plate. Using this product with the in-
correct rating may result in fire.
@ covpuLsory
Storage
1. Store the product in a location that is not exposed to sunlight, at
a temperature and humidity within the product specifications.
2. 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 trouble.

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

Transportation
Excess loading of the product on the carrier may cause the load to
fall in pieces. Follow the instructions given outside the package.



Index by Model No.

Gear:-Low backlash gear or spur gear, H gear::-harmonic gear

AC Input Set Models Model number Motor size Rated  Single shaft Page
(mm) {A/phase) Dual shaft
M Set Models 100 VAC series
FA512M861D-CX3.6 86x86X131 Gear 0.75 Dualshaft p.21

Model number ~ Motorsize v, Raled, Singleshat . . FAS12MB61D-CX30 86x86X131 Gear  0.75 Dualshaft p. 21

(mm) (Aphase) Dual shait FA512M861D-CX36  86x86X131 Gear  0.75 Dualshaft p. 21
FA511M421D 42X42X35  Standard 0.35  Dual shaft p. 17 FA512M861D-CX7.2 86%X86X131 Gear 0.75 Dualshaft p. 21
FA511M421D-CX10  42X42X65.4 Gear 0.35 Dualshaft p.19 FA512M861D-HX100 86%<86%148 H gear 0.75 Dualshaft p. 23
FA511M421D-CX20  42X42X65.4 Gear 0.35 Dualshaft p.19 FA512M861D-HX50 86%<86%148 H gear 0.75 Dualshaft p.23
FA511M421D-CX3.6  42X42X65.4 Gear 0.35 Dualshaft p.19 FA512M861S 86<86%66 Standard 0.75  Single shaft p. 18
FA511M421D-CX30  42X42X65.4 Gear 0.35 Dualshaft p.19 FA512M861S-CX10  86X86X131 Gear 0.75  Singleshaft p. 21
FA511M421D-CX36  42X42X65.4 Gear 0.35 Dualshaft p.19 FA512M861S-CX20  86x86X131 Gear 0.75  Singleshaft p. 21
FA511M421D-CX7.2 42X42X65.4 Gear 0.35 Dualshaft p. 19 FA512M861S-CX3.6  86%X86X%131 Gear 0.75 Singleshaft p. 21
FA511M421D-HX100 42X42x744 Hgear 0.35 Dualshaft p.22 FA512M861S-CX30  86X%86X131 Gear 0.75  Singleshaft p. 21
FA511M421D-HX30 42X42X744 H gear 0.35 Dualshaft p. 22 FA512M861S-CX36  86%X86X131 Gear 0.75  Singleshaft p. 21
FA511M421D-HX50 42X42X744 H gear 0.35 Dualshaft p. 22 FA512M861S-CX7.2 86%X86X131 Gear 0.75  Single shaft p. 21
FA511M421S 42X42X35 Standard 0.35  Single shaft p. 17 FA512M861S-HX100 86%<86<148 H gear 0.75  Single shaft p. 23
FA511M421S-CX10  42X42X65.4 Gear 0.35  Single shaft p. 19 FA512M861S-HX50 86%X86%148 H gear 0.75  Singleshaft p. 23
FA511M421S-CX20  42X42X65.4 Gear 0.35 Single shaft p. 19 FA512M861S-XB 86%86%119.5 Brake 0.75 Single shaft p.25
FA511M421S-CX3.6  42X42X65.4 Gear 0.35 Singleshaft p. 19 FA512M861S-XE 86%86x79.5 Encoder 0.75  Single shaft p.27
FA511M421S-CX30  42X42X65.4 Gear 0.35 Single shaft p. 19 FA512M862D 86%86x96.5 Standard 0.75  Dualshaft p. 18
FA511M421S-CX36  42X42X65.4 Gear 0.35  Single shaft p. 19 FA512M862S 86%86%96.5 Standard 0.75  Single shaft p. 18
FA511M421S-CX7.2 42X42X65.4 Gear 0.35 Single shaft p. 19 FA512M862S-XB 86%86%150 Brake 0.75 Single shaft p.25
FA511M421S-HX100 42X42X744 H gear 0.35 Singleshaft p. 22 FA512M862S-XE 86X86%110 Encoder 0.75  Single shaft p. 27
FA511M421S-HX30 42X42X744 Hgear 0.35 Single shaft p. 22 FA512M863D 86%86X127 Standard 0.75 Dualshaft p. 18
FA511M421S-HX50  42X42X744 H gear 0.35 Singleshaft p. 22 FA512M863S 86X86x127  Standard 0.75  Single shaft p. 18
FA511M421S-XB 42X42X68 Brake 0.35 Singleshaft p. 24 FA512M863S-XB 86%86%180.4 Brake 0.75 Single shaft p.25
FA511M421S-XE 42X42X51.3 Encoder 0.35  Singleshaft p. 26 FA512M863S-XE 86%86%140.5 Encoder 0.75  Single shaft p.27
FA511M422D 42X42X41 Standard 0.35  Dualshaft p. 17
FA511M422S 42X42X41 Standard 0.35  Singleshaft p. 17 B Set Models 200 VAC series
FA511M422S-XB 42X42X743 Brake 0.35 Single shaft p. 24
FASITMA422S-XE  42X42X576 Encoder 0.35 Singleshaft p.26  Model number ~ Motorsize .. Rated, Single shaft - page
FA511M423D 42X42%49  Standard 0.35 Dualshaft p. 17 (mm) (Aphase) Dual shait
FA511M423S 42X42X49  Standard 0.35  Single shaft p. 17 FB511M421D 42X42X35  Standard 0.35 Dualshaft p. 28
FA511M423S-XB 42X42X82 Brake 0.35 Singleshaft p. 24 FB511M421D-CX10  42X42X65.4 Gear 0.35 Dualshaft p.30
FA511M423S-XE 42X42X65.3 Encoder 0.35  Singleshaft p. 26 FB511M421D-CX20 42X42X65.4 Gear 0.35 Dualshaft p.30
FA512M601D 60X60x49  Standard 0.75  Dualshaft p. 17 FB511M421D-CX3.6  42X42X654 Gear 0.35 Dualshaft p.30
FA512M601D-CX10  60%X60X94.8 Gear 0.75 Dualshaft p.20 FB511M421D-CX30 42X42X65.4 Gear 0.35 Dualshaft p. 30
FA512M601D-CX20  60%X60X94.8 Gear 0.75 Dualshaft p. 20 FB511M421D-CX36  42X42X65.4 Gear 0.35 Dualshaft p.30
FA512M601D-CX3.6  60X60X94.8 Gear 0.75 Dualshaft p.20 FB511M421D-CX7.2 42X42X65.4 Gear 0.35 Dualshaft p.30
FA512M601D-CX30  60%X60X94.8 Gear 0.75 Dualshaft p. 20 FB511M421D-HX100 42X42X744 Hgear 0.35 Dualshaft p. 33
FA512M601D-CX36  60X60X94.8 Gear 0.75 Dualshaft p.20 FB511M421D-HX30 42X42X74.4 H gear 0.35 Dualshaft p. 33
FA512M601D-CX7.2 60X60X94.8 Gear 0.75 Dualshaft p.20 FB511M421D-HX50 42X42X744 H gear 0.35 Dualshaft p. 33
FA512M601D-HX100 60%X60X116.3 H gear 0.75 Dualshaft p. 22 FB511M421S 42X42X35  Standard 0.35  Single shaft p. 28
FA512M601D-HX50 60%60X116.3 H gear 0.75 Dualshaft p. 22 FB511M421S-CX10  42X42X65.4 Gear 0.35  Single shaft p. 30
FA512M601S 60X60%<49  Standard 0.75  Single shaft p. 17 FB511M421S-CX20  42X42X654 Gear 0.35  Singleshaft p. 30
FA512M601S-CX10  60X60X94.8 Gear 0.75  Single shaft p. 20 FB511M421S-CX3.6  42X42X65.4 Gear 0.35 Singleshaft p. 30
FA512M601S-CX20  60X60X94.8 Gear 0.75 Singleshaft p. 20 FB511M421S-CX30  42X42X65.4 Gear 0.35 Single shaft p. 30
FA512M601S-CX3.6  60X60X94.8 Gear 0.75  Single shaft p. 20 FB511M421S-CX36  42X42X65.4 Gear 0.35  Single shaft p. 30
FA512M601S-CX30  60%X60X94.8 Gear 0.75  Single shaft p. 20 FB511M421S-CX7.2 42X42X65.4 Gear 0.35 Single shaft p. 30
FA512M601S-CX36  60X60X94.8 Gear 0.75  Single shaft p. 20 FB511M421S-HX100 42X42X74.4 H gear 0.35 Singleshaft p. 33
FA512M601S-CX7.2  60X60X94.8 Gear 0.75 Singleshaft p. 20 FB511M421S-HX30 42X42X744 Hgear 0.35 Singleshaft p. 33
FA512M601S-HX100 60%60X116.3 H gear 0.75  Single shaft p. 22 FB511M421S-HX50 42X42X744 Hgear 0.35  Singleshaft p. 33
FA512M601S-HX50  60%X60X116.3 H gear 0.75  Single shaft p. 22 FB511M421S-XB 42X42X68 Brake 0.35 Singleshaft p. 35
FA512M601S-XB 60%X60%91.4 Brake 0.75 Singleshaft p. 24 FB511M421S-XE 42X42X51.3 Encoder 0.35  Single shaft p. 37
FA512M601S-XE 60%X60X65.6 Encoder 0.75  Single shaft p. 26 FB511M422D 42X42X41 Standard 0.35 Dualshaft p. 28
FA512M602D 60%X60%X60  Standard 0.75  Dual shaft p. 17 FB511M422S 42X42X41 Standard 0.35  Single shaft p. 28
FA512M602S 60X60X60  Standard 0.75  Single shaft p. 17 FB511M422S-XB 42X42X743 Brake 0.35 Singleshaft p. 35
FA512M602S-XB 60%X60x102.6 Brake 0.75 Singleshaft p. 24 FB511M422S-XE 42X42X57.6 Encoder 0.35  Singleshaft p. 37
FA512M602S-XE 60%X60X76.8 Encoder 0.75  Single shaft p. 26 FB511M423D 42X42X49  Standard 0.35  Dual shaft p. 28
FA512M603D 60%X60%89  Standard 0.75  Dual shaft p. 17 FB511M423S 42X42X49  Standard 0.35  Single shaft p. 28
FA512M603S 60X60%<89  Standard 0.75  Single shaft p. 17 FB511M423S-XB 42X42X82  Brake 0.35 Singleshaft p. 35
FA512M603S-XB 60%X60X131.3 Brake 0.75 Singleshaft p. 24 FB511M423S-XE 42X42X65.3 Encoder 0.35  Single shaft p. 37
FA512M603S-XE 60%X60X105.5 Encoder 0.75  Single shaft p. 26 FB512M601D 60X60%49  Standard 0.75 Dualshaft p.28
FA512M861D 86X86X66 Standard 0.75  Dualshaft p. 18 FB512M601D-CX10  60%X60X94.8 Gear 0.75 Dualshaft p. 31
FA512M861D-CX10  86%X86X131  Gear 0.75 Dualshaft p. 21 FB512M601D-CX20  60%X60X94.8 Gear 0.75 Dualshaft p. 31
FA512M861D-CX20  86X86X131 Gear  0.75 Dualshaft p. 21 FB512M601D-CX3.6 60X60x94.8 Gear  0.75 Dualshaft p. 31
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FB512M601D-CX30 60X60X94.8 Gear 0.75 Dualshaft p. 31 SM5421-32CXE40 42X42X65.4 Gear 0.35  Singleshaft p. 19
FB512M601D-CX36 60X60%x94.8 Gear  0.75 Dualshaft p. 31 SM5421-32CXG10  42X42X654 Gear  0.35 Dualshaft p. 19
FB512M601D-CX7.2 60X60X94.8 Gear 0.75 Dualshaft p. 31 SM5421-32CXG40 42X42X65.4 Gear 0.35 Singleshaft p. 19
FB512M601D-HX100 60X60X116.3 H gear 0.75 Dualshaft p. 33 SM5421-32CXJ10 42X42X65.4 Gear 0.35 Dualshaft p.19
FB512M601D-HX50 60%X60X116.3 H gear 0.75 Dual shaft p. 33 SM5421-32CXJ40 42X42X65.4 Gear 0.35 Singleshaft p. 19
FB512M601S 60<60%<49 Standard 0.75  Single shaft p. 28 SM5421-32CXK10 42X42X65.4 Gear 0.35 Dualshaft p. 19
FB512M601S-CX10  60X60X94.8 Gear 0.75 Single shaft p. 31 SM5421-32CXK40 42X42X65.4 Gear 0.35 Singleshaft p. 19
FB512M601S-CX20  60X60X94.8 Gear 0.75 Singleshaft p. 31 SM5421-32HXJ10 42X42X744 Hgear 0.35 Dualshaft p. 22
FB512M601S-CX3.6  60X60X94.8 Gear 0.75  Singleshaft p. 31 SM5421-32HXJ40 42X42X744 Hgear 0.35 Singleshaft p. 22
FB512M601S-CX30  60X60%x94.8 Gear  0.75  Single shaft p. 31 SM5421-32HXL10 42X42X744 Hgear 0.35 Dualshaft p.22
FB512M601S-CX36  60X60X94.8 Gear 0.75 Singleshaft p. 31 SM5421-32HXL40 42X42X744 Hgear 0.35 Singleshaft p. 22
FB512M601S-CX7.2  60X60X94.8 Gear 0.75 Singleshaft p. 31 SM5421-32HXM10  42X42X744 Hgear 0.35 Dualshaft p. 22
FB512M601S-HX100 60%X60X116.3 H gear 0.75  Single shaft p. 33 SM5421-32HXM40  42X42X744 Hgear 0.35 Singleshaft p. 22
FB512M601S-HX50 60%X60X116.3 H gear 0.75  Single shaft p. 33 SM5421-32XB40 42X42X68 Brake 0.35 Singleshaft p. 24
FB512M601S-XB 60%X60x91.4 Brake 0.75 Singleshaft p. 35 SM5421-32XE40 42X42X51.3 Encoder 0.35  Singleshaft p. 26
FB512M601S-XE 60%X60X65.6 Encoder 0.75  Single shaft p. 37 SM5422-3210 42X42X41 Standard 0.35  Dualshaft p. 17
FB512M602D 606060 Standard 0.75  Dualshaft p. 28 SM5422-3240 42X42X41 Standard 0.35  Single shaft p. 17
FB512M602S 60<60%<60 Standard 0.75  Single shaft p. 28 SM5422-32XB40 42X42X743 Brake 0.35 Singleshaft p. 24
FB512M602S-XB 60%X60x102.6 Brake 0.75 Singleshaft p. 35 SM5422-32XE40 42X42X57.6 Encoder 0.35  Singleshaft p. 26
FB512M602S-XE 60X60X76.8 Encoder 0.75  Single shaft p. 37 SM5423-3210 42X42X49  Standard 0.35  Dual shaft p. 17
FB512M603D 60<60<89 Standard 0.75  Dualshaft p. 28 SM5423-3240 42X42X49 Standard 0.35  Single shaft p. 17
FB512M603S 60X60%<89  Standard 0.75  Single shaft p. 28 SM5423-32XB40 42X42X82  Brake 0.35 Singleshaft p. 24
FB512M603S-XB 60X60X131.3 Brake 0.75  Single shaft p. 35 SM5423-32XE40 42X42X65.3 Encoder 0.35  Singleshaft p. 26
FB512M603S-XE 60X60X105.5 Encoder 0.75  Single shaft p. 37 SM5601-7210 60%<60%49 Standard 0.75  Dualshaft p. 17
FB512M861D 86X86<66 Standard 0.75  Dualshaft p. 29 SM5601-7240 60%<60%49 Standard 0.75  Single shaft p. 17
FB512M861D-CX10  86X86X131 Gear 0.75 Dualshaft p.32 SM5601-72CXA10 60%X60%94.8 Gear 0.75 Dualshaft p. 20
FB512M861D-CX20 86X86X131 Gear  0.75 Dualshaft p. 32 SM5601-72CXA40  60X60%94.8 Gear 0.75  Single shaft p. 20
FB512M861D-CX3.6 86X86X131 Gear 0.75 Dualshaft p.32 SM5601-72CXB10 60X60%94.8 Gear 0.75 Dualshaft p. 20
FB512M861D-CX30 86%X86X131 Gear 0.75 Dualshaft p.32 SM5601-72CXB40 60X60%94.8 Gear 0.75  Single shaft p. 20
FB512M861D-CX36  86X86X131 Gear 0.75 Dualshaft p.32 SM5601-72CXE10 60%X60%94.8 Gear 0.75  Dualshaft p. 20
FB512M861D-CX7.2 86X86X131 Gear  0.75 Dualshaft p. 32 SM5601-72CXE40 60X60%94.8 Gear 0.75  Single shaft p. 20
FB512M861D-HX100 86%86X148 H gear 0.75 Dualshaft p.34 SM5601-72CXG10 60X60%94.8 Gear 0.75 Dualshaft p. 20
FB512M861D-HX50 86x86X148 H gear 0.75 Dualshaft p. 34 SM5601-72CXG40 60X60%94.8 Gear 0.75 Singleshaft p. 20
FB512M861S 86%X86X66  Standard 0.75  Single shaft p. 29 SM5601-72CXJ10 60%X60%94.8 Gear 0.75 Dualshaft p.20
FB512M861S-CX10  86X86X131 Gear  0.75  Single shaft p. 32 SM5601-72CXJ40 60X60%94.8 Gear 0.75  Single shaft p. 20
FB512M861S-CX20  86X86X131 Gear 0.75  Single shaft p. 32 SM5601-72CXK10 60X60%94.8 Gear 0.75 Dualshaft p. 20
FB512M861S-CX3.6 86%X86X131 Gear 0.75  Single shaft p. 32 SM5601-72CXK40 60X60%94.8 Gear 0.75 Singleshaft p. 20
FB512M861S-CX30  86%X86X131  Gear 0.75  Single shaft p. 32 SM5601-72HXL10 60X60%116.3 H gear 0.75 Dualshaft p.22
FB512M861S-CX36  86X86X131 Gear  0.75  Single shaft p. 32 SM5601-72HXL40 60X60X116.3 H gear 0.75 Singleshaft p. 22
FB512M861S-CX7.2 86X86X131 Gear 0.75  Single shaft p. 32 SM5601-72HXM10  60X60X116.3 H gear 0.75 Dual shaft p. 22
FB512M861S-HX100 86%<86X148 H gear 0.75 Singleshaft p. 34 SM5601-72HXM40  60X60X116.3 H gear 0.75  Single shaft p. 22
FB512M861S-HX50 86%<86X148 H gear 0.75  Singleshaft p. 34 SM5601-72XB40 60%X60%91.4 Brake 0.75 Singleshaft p.24
FB512IV1861S-XB 86x86%119.5 Brake 0.75 Singleshaft p. 36 SM5601-72XE40 60X60%65.6 Encoder 0.75  Singleshaft p. 26
FB512M861S-XE 86%X86X79.5 Encoder 0.75  Single shaft p. 38 SM5602-7210 60X60%60  Standard 0.75  Dualshaft p. 17
FB512M862D 86%86%96.5 Standard 0.75 Dualshaft p. 29 SM5602-7240 60X60%60  Standard 0.75  Single shaft p. 17
FB512M862S 86%86x96.5 Standard 0.75  Single shaft p. 29 SM5602-72XB40 60%X60%102.6 Brake 0.75 Single shaft p.24
FB512M862S-XB 86%X86X150 Brake 0.75  Single shaft p. 36 SM5602-72XE40 60%X60x76.8 Encoder 0.75  Single shaft p. 26
FB512M862S-XE 86%X86X110 Encoder 0.75  Single shaft p. 38 SM5603-7210 60X60%89  Standard 0.75  Dualshaft p. 17
FB512M863D 86%86X127 Standard 0.75  Dualshaft p. 29 SM5603-7240 60X60%89  Standard 0.75  Single shaft p. 17
FB512M863S 86%X86X127  Standard 0.75  Single shaft p. 29 SM5603-72XB40 60X60%131.3 Brake 0.75  Single shaft p.24
FB512IV1863S-XB 86x86%180.4 Brake 0.75 Singleshaft p. 36 SM5603-72XE40 60X60X105.5 Encoder 0.75  Single shaft p. 26
FB512M863S-XE 86%86x140.5 Encoder 0.75  Single shaft p. 38 SM5861-7210 86<X86<66 Standard 0.75  Dualshaft p. 18
SM5861-7240 86%X86%66  Standard 0.75  Single shaft p. 18

B Set Configuration ltems Stepping Motors SM5861-72CXA10 86%86%131 Gear 0.75 Dualshaft p. 21
SM5861-72CXA40 86%86X%131 Gear 0.75  Singleshaft p. 21

Model number ~ Motorsize - Rated  Single ot page  SMSBBI-720XBI0  86XB6X131  Gear  0.75 Duslshat p. 21
{mm) (A/phase) Dual sha SM5861-72CXB40  86X86X131 Gear  0.75  Singleshaft p. 21

SM5421-3210 42X42X35 Standard 0.35  Dualshaft p. 17 SM5861-72CXE10 86%86%131 Gear 0.75 Dualshaft p. 21
SM5421-3240 42X42X35 Standard 0.35  Single shaft p. 17 SM5861-72CXE40 86%X86x131 Gear 0.75  Singleshaft p. 21
SM5421-32CXA10  42X42X654 Gear  0.35 Dualshaft p.19 SM5861-72CXG10  86X86X131 Gear  0.75 Dualshaft p. 21
SM5421-32CXA40 42X42X65.4 Gear 0.35  Single shaft p. 19 SM5861-72CXG40 86%X86X%131 Gear 0.75  Singleshaft p. 21
SM5421-32CXB10 42X42X65.4 Gear 0.35 Dualshaft p.19 SM5861-72CXJ10 86%86%X131 Gear 0.75 Dualshaft p. 21
SM5421-32CXB40  42X42X654 Gear  0.35  Singleshaft p. 19 SM5861-72CXJ40 86x86X131  Gear 0.75  Single shaft p. 21
SM5421-32CXE10 42X42X654 Gear 0.35 Dualshaft p.19 SM5861-72CXK10 86X86X131 Gear 0.75 Dualshaft p. 21




Model number Motor size Rated  Single shatt Page DC Input Set Models
(mm) {Alphase) Dual shaft
M Set Models Microstep
SM5861-72CXK40 86%X86X131  Gear 0.75  Single shaft p. 21
SM5861-72HXL10  86X86X148 H gear 0.75 Dualshat p.23  Model number Motor size . Rated [S)i“ﬁ'ehs"f?f” Page
SMB5861-72HXL40  86X86X148 H gear 0.75  Singleshaft p. 23 (mm) (Nphase) 1 Sha
SM5861-72HXM10  86%X86X148 H gear 0.75 Dualshaft p. 23 FAF521D 28X28%32  Standard 0.75 Dualshaft p.56
SM5861-72HXM40  86%X86X148 H gear 0.75  Singleshaft p. 23 FAF521D-GX10 28X28%61.5 Gear 0.75 Dualshaft p. 64
SM5861-72XB40 86%86%119.5 Brake 0.75  Singleshaft p. 25 FAF521D-GX20 28X28%61.5 Gear 0.75 Dualshaft p. 64
SM5861-72XE40 86%X86X79.5 Encoder 0.75  Singleshaft p. 27 FAF521D-GX3.6 28X28%61.5 Gear 0.75 Dualshaft p.64
SM5862-7210 86%86%96.5 Standard 0.75 Dualshaft p. 18 FAF521D-GX30 28X28%61.5 Gear 0.75 Dualshaft p.65
SM5862-7240 86%86x96.5 Standard 0.75  Single shaft p. 18 FAF521D-GX50 28X28%X61.5 Gear 0.75 Dualshaft p. 65
SM5862-72XB40 86%X86X150 Brake 0.75  Singleshaft p. 25 FAF521D-GX7.2 28X28%61.5 Gear 0.75 Dualshaft p. 64
SM5862-72XE40 86X86X110 Encoder 0.75  Single shaft p. 27 FAF521D-HX100 28X28X70.7 Hgear 0.75 Dualshaft p.66
SM5863-7210 86%X86X127 Standard 0.75  Dualshaft p. 18 FAF521D-HX50 28%28%70.7 Hgear 0.75 Dualshaft p.66
SM5863-7240 86%86X127 Standard 0.75  Single shaft p. 18 FAF521S 28X28%32  Standard 0.75  Single shaft p. 56
SM5863-72XB40 86%X86x180.4 Brake 0.75 Singleshaft p. 25 FAF521S-GX10 28X28%61.5 Gear 0.75 Single shaft p. 64
SM5863-72XE40 86%86X140.5 Encoder 0.75  Singleshaft p. 27 FAF521S-GX20 28X28%61.5 Gear 0.75 Singleshaft p. 64
FAF521S-GX3.6 28X28%61.5 Gear 0.75  Single shaft p. 64
M Drivers FAF521S-GX30 28X28%61.5 Gear 0.75 Single shaft p. 65
FAF521S-GX50 28X28%61.5 Gear 0.75  Single shaft p. 65
Model number  INPutsource &4 Applicable motor p, o FAF521S-GX7.2 28X28X615 Gear 0.75 Singleshaft p. 64
W) (phase) _Sizes {mm) FAF521S-HX100  28x28x707 Hgear 0.75 Singleshaft p. 66
F5PAA035P100 AC100 to 120 0.35 42 p- 45 FAF521S-HX50 28X28%70.7 Hgear 0.75 Singleshaft p. 66
F5PAA075P100 AC100 to 120 0.75 60, 86 p. 45 FAF525D 28%X28%51.5 Standard 0.75  Dualshaft p.56
F5PAB035P100 AC200to 240 0.35 42 p. 45 FAF525S 28X28%51.5 Standard 0.75  Single shaft p. 56
F5PAB075P100 AC200 to 240 0.75 60, 86 p. 45 FAF541D 42X42X35 Standard 1.4 Dual shaft  p. 56
FAF541D-CX10 42X42X65.4 Gear 1.4 Dual shaft  p. 59
B Cables, Connectors FAF541D-CX20 42X42X65.4 Gear 1.4 Dual shaft  p. 59
FAF541D-CX3.6 42X42X65.4 Gear 1.4 Dual shaft  p. 59
Model number  Type (Cgf)'e length o ge FAF541D-CX30 42x42%x654 Gear 1.4  Dualshaft p. 60
FAF541D-CX36 42X42X65.4 Gear 1.4 Dual shaft  p. 60
FC5E0000A Encoder extension connector set - p. 16 FAF541D-CX7.2 42X42X65.4 Gear 1.4 Dual shaft  p. 59
FC5E0010A Encoder extension cable 1 p. 16 FAF541D-HX100 42X42X744 Hgear 14 Dual shaft  p. 67
FC5E0020A Encoder extension cable 2 p. 16 FAF541D-HX30 42X42X744 Hgear 14 Dual shaft  p. 66
FC5E0030A Encoder extension cable 3 p. 16 FAF541D-HX50 42X42X744 Hgear 1.4 Dual shaft  p. 66
FC5S0000A Connector for I/O signals - p. 16 FAF541S 42X42X35  Standard 1.4 Single shaft p. 56
FC5S0010A I/0 signal cable 1 p. 16 FAF541S-CX10 42X42X65.4 Gear 1.4 Single shaft p. 59
FC5S0020A I/0 signal cable 2 p. 16 FAF541S-CX20 42X42X65.4 Gear 1.4 Single shaft p. 59
FC6MO0000A Motor extension connector set - p. 16 FAF541S-CX3.6 42X42X654 Gear 1.4 Single shaft p. 59
FC6M0010A Motor extension cable 1 p. 16 FAF541S-CX30 42X42X65.4 Gear 1.4 Single shaft p. 60
FC6MO0020A Motor extension cable 2 p. 16 FAF541S-CX36 42X42X65.4 Gear 1.4 Single shaft p. 60
FC6MO0030A Motor extension cable 3 p. 16 FAF541S-CX7.2 42X42X65.4 Gear 1.4 Single shaft p. 59
FC6MO0010B Motor extension cable 1 p. 16 FAF541S-HX100 42X42X744 Hgear 1.4 Single shaft p. 67
FC6M0020B Motor extension cable 2 p. 16 FAF541S-HX30 42X42X744 Hgear 1.4 Single shaft p. 66
FC6MO0030B Motor extension cable 3 p. 16 FAF541S-HX50 42X42X744 Hgear 14 Single shaft p. 66
FAF541S-XB 42X42X68  Brake 1.4 Single shaft p. 69
M Options FAF542D 42X42X41 Standard 1.4 Dual shaft  p. 56
FAF542S 42X42X41 Standard 1.4 Single shaft p. 56
Model number Type Specification Page FAF542S-XB 42X42X743 Brake 1.4 Single shaft p. 69
FAF543D 42X42X49 Standard 1.4 Dual shaft  p. 57
PBEM-U6 Connector unit for USB-RS485 FAF543S 42X42X49  Standard 1.4 Single shaft p. 57
setup software converter FAF543S-XB 42X42X82  Brake 1.4 Single shaft p. 69
SANMOTION MOTOR Windows PC FAM561D 60X60%X49  Standard 1.4 Dual shaft  p. 57
SETUP SOFTWARE Setup software  gofiare p- 16 FAMS561D-CX10 60X60X948 Gear 1.4  Dualshaft p. 61
FAM561D-CX20 60X60%94.8 Gear 1.4 Dual shaft  p. 61
FAM561D-CX3.6 60%X60%94.8 Gear 1.4 Dual shaft  p. 60
FAM561D-CX30 60X60x94.8 Gear 1.4 Dual shaft  p. 61
FAM561D-CX36 60X60%94.8 Gear 1.4 Dual shaft  p. 61
FAM561D-CX7.2 60X60%94.8 Gear 1.4 Dual shaft  p. 60
FAM561D-HX100 60X60%116.3 H gear 1.4 Dual shaft  p. 67
FAM561D-HX50 60%X60%116.3 H gear 1.4 Dual shaft  p. 67
FAM561S 60%<60%49 Standard 1.4 Single shaft p. 57
FAM561S-CX10 60X60%94.8 Gear 1.4 Single shaft p. 61
FAM561S-CX20 60X60%94.8 Gear 1.4 Single shaft p. 61
FAM561S-CX3.6 60X60%94.8 Gear 1.4 Single shaft p. 60
FAMS561S-CX30 60X60%94.8 Gear 1.4 Single shaft p. 61
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FAMB561S-CX36 60X60%94.8 Gear 1.4 Single shaft p. 61 FDF541D-CX7.2 42X42X65.4 Gear 1.4 Dual shaft  p. 88
FAM561S-CX7.2 60x60%X94.8 Gear 1.4 Single shaft p. 60 FDF541D-HX100 42X42X744 Hgear 14 Dual shaft  p. 96
FAMS561S-HX100 60%X60X116.3 H gear 1.4 Single shaft p. 67 FDF541D-HX30 42X42X744 Hgear 1.4 Dual shaft  p. 95
FAM561S-HX50 60%X60X116.3 H gear 1.4 Single shaft p. 67 FDF541D-HX50 42X42X744 Hgear 1.4 Dual shaft  p. 95
FAM561S-XB 60%X60%91.4 Brake 1.4 Single shaft p. 69 FDF541S 42X42X35  Standard 1.4 Single shaft p. 85
FAM562D 60X60X60  Standard 1.4 Dual shaft  p. 57 FDF541S-CX10 42X42X65.4 Gear 1.4 Single shaft p. 88
FAMS562S 60X60X60  Standard 1.4 Single shaft p. 57 FDF541S-CX20 42X42X65.4 Gear 1.4 Single shaft p. 88
FAM562S-XB 60X60X102.6 Brake 1.4 Single shaft p. 70 FDF541S-CX3.6 42X42X65.4 Gear 1.4 Single shaft p. 88
FAMS563D 60<60%<89 Standard 1.4 Dual shaft  p. 57 FDF541S-CX30 42X42X65.4 Gear 1.4 Single shaft p. 89
FAM563S 60X60%89  Standard 1.4 Single shaft p. 57 FDF541S-CX36 42X42X65.4 Gear 1.4 Single shaft p. 89
FAMS563S-XB 60X60X131.3 Brake 1.4 Single shaft p. 70 FDF541S-CX7.2 42X42X65.4 Gear 1.4 Single shaft p. 88
FAM581D 86%X86X66  Standard 1.4 Dual shaft  p. 58 FDF541S-HX100 42X42X744 Hgear 1.4 Single shaft p. 96
FAM581D-CX10 86%X86X131  Gear 14 Dual shaft  p. 62 FDF541S-HX30 42X42X744 Hgear 1.4 Single shaft p. 95
FAM581D-CX20 86x86X131 Gear 14 Dual shaft  p. 62 FDF541S-HX50 42X42X744 Hgear 14 Single shaft p. 95
FAM581D-CX3.6 86X%86X131 Gear 1.4 Dual shaft  p. 62 FDF541S-XB 42X42X68  Brake 1.4 Single shaft p. 98
FAM581D-CX30 86%X86X131 Gear 14 Dual shaft  p. 63 FDF542D 42X42X41 Standard 1.4 Dual shaft  p. 85
FAM581D-CX36 86X%86X131 Gear 1.4 Dual shaft  p. 63 FDF542S 42X42X41 Standard 1.4 Single shaft p. 85
FAM581D-CX7.2 86x86X131 Gear 1.4 Dual shaft  p. 62 FDF542S-XB 42X42X743 Brake 1.4 Single shaft p. 98
FAM581D-HX100 86x86%X148 Hgear 1.4 Dual shaft  p. 68 FDF543D 42X42X49  Standard 1.4 Dual shaft  p. 86
FAM581D-HX50 86%X86X148 H gear 1.4 Dual shaft  p. 67 FDF543S 42X42X49  Standard 1.4 Single shaft p. 86
FAM581S 86%X86X66  Standard 1.4 Single shaft p. 58 FDF543S-XB 42X42X82  Brake 1.4 Single shaft p. 98
FAM581S-CX10 86%X86X131 Gear 1.4 Single shaft p. 62 FDM561D 60X60x49  Standard 1.4 Dual shaft  p. 86
FAM581S-CX20 86X86X131 Gear 1.4 Single shaft p. 62 FDM561D-CX10 60x60x94.8 Gear 1.4 Dual shaft  p. 90
FAM581S-CX3.6 86%X86X131 Gear 14 Single shaft p. 62 FDM561D-CX20 60X60%94.8 Gear 1.4 Dual shaft  p. 90
FAM581S-CX30 86%X86X131 Gear 14 Single shaft p. 63 FDM561D-CX3.6 60X60%94.8 Gear 1.4 Dual shaft  p. 89
FAM581S-CX36 86%X86X131 Gear 14 Single shaft p. 63 FDM561D-CX30 60%X60%94.8 Gear 1.4 Dual shaft ~ p. 90
FAM581S-CX7.2 86%86X131 Gear 1.4 Single shaft p. 62 FDM561D-CX36 60X60%x94.8 Gear 1.4 Dual shaft  p. 90
FAM581S-HX100 86%86X148 H gear 1.4 Single shaft p. 68 FDM561D-CX7.2 60x60x94.8 Gear 1.4 Dual shaft  p. 89
FAM581S-HX50 86%X86X148 H gear 1.4 Single shaft p. 67 FDM561D-HX100 60X60%116.3 H gear 1.4 Dual shaft  p. 96
FAM581S-XB 86%86X119.5 Brake 1.4 Single shaft p. 70 FDM561D-HX50 60%X60%116.3 H gear 1.4 Dual shaft ~ p. 96
FAM582D 86%86%96.5 Standard 1.4 Dual shaft  p. 58 FDM561S 60X60%49  Standard 1.4 Single shaft p. 86
FAM582S 86%86%96.5 Standard 1.4 Single shaft p. 58 FDM561S-CX10 60X60%94.8 Gear 1.4 Single shaft p. 90
FAM582S-XB 86X86X150 Brake 1.4 Single shaft p. 70 FDM561S-CX20 60x60x94.8 Gear 1.4 Single shaft p. 90
FDM561S-CX3.6 60%X60%94.8 Gear 1.4 Single shaft p. 89

. Set Models Full/half step FDM561S-CX30 60%X60%94.8 Gear 1.4 Single shaft p- 90
FDM561S-CX36 60X60%94.8 Gear 1.4 Single shaft p. 90

Model number Motorsize  n1ogel Eﬁﬁfgm Single shaft/ Page FDM561S-CX7.2 60X60%<94.8 Gear 1.4 Single shaft p. 89
(mm) (Aphase) Dual shait FDMS61S-HX100  60X60x1163 Hgear 1.4  Singleshaft p. 96

FDF521D 28%X28%32  Standard 0.75  Dual shaft p. 85 FDM561S-HX50 60%X60%116.3 H gear 1.4 Single shaft p. 96
FDF521D-GX10 28X28%61.5 Gear 0.75 Dualshaft p.93 FDM561S-XB 60X60%x91.4 Brake 1.4 Single shaft p. 98
FDF521D-GX20 28X28%61.5 Gear 0.75 Dualshaft p.93 FDM562D 60X60%60  Standard 1.4 Dual shaft  p. 86
FDF521D-GX3.6 28X28%61.5 Gear 0.75 Dualshaft p.93 FDM562S 60X60%60  Standard 1.4 Single shaft p. 86
FDF521D-GX30 28X28%61.5 Gear 0.75 Dualshaft p.94 FDM562S-XB 60X60%X102.6 Brake 1.4 Single shaft p. 99
FDF521D-GX50 28X28%61.5 Gear 0.75 Dualshaft p.94 FDM563D 60%<60%89 Standard 1.4 Dual shaft  p. 86
FDF521D-GX7.2 28X28%61.5 Gear 0.75 Dualshaft p.93 FDM563S 60X60%89  Standard 1.4 Single shaft p. 86
FDF521D-HX100 28X28%X70.7 Hgear 0.75 Dualshaft p. 95 FDM563S-XB 60%X60%X131.3 Brake 1.4 Single shaft p. 99
FDF521D-HX50 28X28%x70.7 Hgear 0.75 Dualshaft p.95 FDM581D 86%86x66  Standard 1.4 Dual shaft  p. 87
FDF521S 28X28%32  Standard 0.75  Single shaft p. 85 FDM581D-CX10 86X86X131 Gear 1.4 Dual shaft  p. 91
FDF521S-GX10 28X28%61.5 Gear 0.75 Single shaft p. 93 FDM581D-CX20 86%86X%131 Gear 1.4 Dual shaft  p. 91
FDF521S-GX20 28X28%61.5 Gear 0.75 Single shaft p. 93 FDM581D-CX3.6 86X86X%131 Gear 1.4 Dual shaft  p. 91
FDF521S-GX3.6 28X28%61.5 Gear 0.75  Single shaft p. 93 FDM581D-CX30 86%<86X%131 Gear 1.4 Dual shaft  p. 92
FDF521S-GX30 28%X28%61.5 Gear 0.75 Singleshaft p.94 FDM581D-CX36 86X86X131 Gear 1.4 Dual shaft  p. 92
FDF521S-GX50 28X28%61.5 Gear 0.75 Single shaft p. 94 FDM581D-CX7.2 86%86X%131 Gear 1.4 Dual shaft  p. 91
FDF521S-GX7.2 28X28%61.5 Gear 0.75  Single shaft p. 93 FDM581D-HX100 86x86x148 Hgear 1.4 Dual shaft  p. 97
FDF521S-HX100 28X28%x70.7 Hgear 0.75 Single shaft p. 95 FDM581D-HX50 86%<86x148 H gear 1.4 Dual shaft  p. 96
FDF521S-HX50 28X28X70.7 Hgear 0.75 Singleshaft p. 95 FDM581S 86x86X66  Standard 1.4 Single shaft p. 87
FDF525D 28%X28%51.5 Standard 0.75  Dual shaft p. 85 FDM581S-CX10 86%86X%131 Gear 1.4 Single shaft p. 91
FDF525S 28X28%51.5 Standard 0.75  Single shaft p. 85 FDM581S-CX20 86X86X%131 Gear 1.4 Single shaft p. 91
FDF541D 42X42X35 Standard 1.4 Dual shaft  p. 85 FDM581S-CX3.6 86%86%131 Gear 1.4 Single shaft p. 91
FDF541D-CX10 42X42X65.4 Gear 1.4 Dual shaft  p. 88 FDM581S-CX30 86X86X131 Gear 1.4 Single shaft p. 92
FDF541D-CX20 42X42X65.4 Gear 14 Dual shaft  p. 88 FDM581S-CX36 86%86X%131 Gear 1.4 Single shaft p. 92
FDF541D-CX3.6 42X42X65.4 Gear 14 Dual shaft  p. 88 FDM581S-CX7.2 86X86X%131 Gear 1.4 Single shaft p. 91
FDF541D-CX30 42X42X65.4 Gear 14 Dual shaft  p. 89 FDM581S-HX100 8686148 Hgear 1.4 Single shaft p. 97
FDF541D-CX36 42X42X65.4 Gear 14 Dual shaft  p. 89 FDM581S-HX50 86%86%148 Hgear 1.4 Single shaft p. 96




Model number :\:Inor:?)r SIZ8 Model gﬁgf;g:) gﬁglsehsarﬁﬂ/ Page Model number (Mmor:]o)r SIZ€ Model ?A/SEE%;) gz‘glzhs:ffw Page
FDM581S-XB 86%86%119.5 Brake 1.4 Single shaft p. 99 SH5281-72GXL4  28X28X61.5 Gear 0.75 Singleshaft p. 65/p. 94
FDM582D 86%X86%96.5 Standard 1.4 Dual shaft  p. 87 SH5281-72HXL1 28%X28%70.7 H gear 0.75 Dualshaft p.66/p.95
FDM582S 86%86%96.5 Standard 1.4 Single shaft p. 87 SH5281-72HXL4 28%X28%70.7 H gear 0.75 Single shaft p. 66/p. 95
FDM582S-XB 86%X86X150 Brake 1.4 Single shaft p. 99 SH5281-72HXM1  28%X28X70.7 H gear 0.75 Dualshaft p. 66/p. 95
SH5281-72HXM4  28X28X70.7 H gear 0.75 Single shaft p. 66/p. 95
M Cable with Connector (for microstep) SH5285-7211 28%X28%51.5 Standard 0.75 Dual shaft p. 56/p. 85
SH5285-7241 28%X28%51.5 Standard 0.75 Single shaft p. 56/p. 85
Model number  Type m‘e length  page  SM5601-8211 60X60X49  Standard 1.4  Dualshaft p.57/p. 86
SM5601-8241 60<60%<49 Standard 1.4  Single shaft p. 57/p. 86
FC3P0010A Power supply cable 1 p. 55 SM5601-82CXA11  60%X60%X94.8 Gear 1.4  Dualshaft p. 60/p. 89
FC3MO0010A Stepping motor extension cable 1 p. 55 SM5601-82CXA41  60%X60%X94.8 Gear 1.4  Single shaft p. 60/p. 89
FC3S0010A 1/0 signal cable 1 p. 55 SM5601-82CXB11  60X60X94.8 Gear 1.4  Dualshaft p. 60/p. 89
SM5601-82CXB41 60%60%X94.8 Gear 1.4  Single shaft p. 60/p. 89
l Option (sold separately) Regenerative resistor (for microstep) SM5601-82CXE11 _ 60X60x948 Gear 1.4  Dualshaft p.61/p. 90
SM5601-82CXE41  60X60%X94.8 Gear 1.4  Single shaft p. 61/p. 90
Model number  Type fr‘:f’)'e length  poge  SMB5601-82CXG11 60X60X94.8 Gear 1.4  Dualshaft p.61/p. 90
SM5601-82CXG41 60X60%X94.8 Gear 1.4  Singleshaft p. 61/p. 90
FFE-01 Regeneration resistor 0.35 p. 55 SM5601-82CXJ11  60%X60%X94.8 Gear 1.4  Dualshaft p.61/p.90
SM5601-82CXJ41  60X60%X94.8 Gear 1.4  Singleshaft p. 61/p. 90
M Set Configuration Items Stepping Motors SM5601-82CXK11  60X60X94.8 Gear 1.4  Dualshaft p.61/p.90
(Common to microstep and full/half step) SM5601-82CXK41  60%60%X94.8 Gear 1.4  Single shaft p. 61/p. 90
YR Ratod  Simcto arafy SM5601-82HXL11  60%X60X116.3 H gear 1.4  Dualshaft p. 67/p. 96
Model number (m"m")rs'ze Model current Dltzflghsaf? Page SM5601-82HXL41  60%X60%116.3 H gear 1.4  Single shaft p. 67/p. 96
(A/phase) SM5601-82HXM11 60X60X1163 H gear 1.4  Dualshaft p. 67/p. 96
SF5421-8211 42X42X35 Standard 1.4  Dual shaft p. 56/p. 85 SM5601-82HXM41 60X60X116.3 H gear 1.4  Single shaft p. 67/p. 96
SF5421-8241 42X42X35  Standard 1.4  Single shaft p. 56/p. 85 SM5601-82XB41  60%60%X91.4 Brake 1.4  Single shaft p. 69/p. 98
SF5421-82CXA11  42X42X65.4 Gear 1.4  Dualshaft p.59/p. 88 SM5602-8211 60X60X60  Standard 1.4  Dualshaft p.57/p. 86
SF5421-82CXA41  42X42X65.4 Gear 1.4  Singleshaft p.59/p. 88 SM5602-8241 60%X60%60  Standard 1.4  Single shaft p.57/p. 86
SF5421-82CXB11  42X42X654 Gear 1.4  Dualshaft p.59/p. 88 SM5602-82XB41  60%X60%X102.6 Brake 1.4  Single shaft p.70/p. 99
SF5421-82CXB41  42X42X654 Gear 1.4  Singleshaft p. 59/p. 88 SM5603-8211 60X60%89 Standard 1.4  Dual shaft p. 57/p. 86
SF5421-82CXE11  42X42X65.4 Gear 1.4  Dualshaft p.59/p. 88 SM5603-8241 60%X60%89  Standard 1.4  Single shaft p.57/p. 86
SF5421-82CXE41  42X42X654 Gear 1.4  Singleshaft p.59/p. 88 SM5603-82XB41  60X60X131.3 Brake 1.4  Single shaft p. 70/p. 99
SF5421-82CXG11  42X42X654 Gear 1.4  Dualshaft p.59/p. 88 SM5861-8211 86X86X66 Standard 1.4  Dual shaft p. 58/p. 87
SF5421-82CXG41  42X42X654 Gear 1.4  Singleshaft p. 59/p. 88 SMb5861-8241 86X86X66 Standard 1.4  Single shaft p. 58/p. 87
SF5421-82CXJ11  42X42X65.4 Gear 1.4  Dualshaft p. 60/p. 89 SM5861-82CXA11  86%86X131 Gear 1.4  Dualshaft p.62/p. 91
SF5421-82CXJ41  42X42X654 Gear 1.4  Singleshaft p. 60/p. 89 SM5861-82CXA41 86%X86X131 Gear 1.4  Singleshaft p. 62/p. 91
SF5421-82CXK11  42X42X654 Gear 1.4  Dualshaft p. 60/p. 89 SM5861-82CXB11 86%86X131 Gear 1.4  Dualshaft p. 62/p. 91
SF5421-82CXK41  42X42X654 Gear 1.4  Single shaft p. 60/p. 89 SM5861-82CXB41 86%86X131 Gear 1.4  Singleshaft p. 62/p. 91
SF5421-82HXJ11  42X42X744 Hgear 1.4  Dualshaft p. 66/p. 95 SM5861-82CXE11  86X86X131 Gear 1.4  Dualshaft p. 62/p. 91
SF5421-82HXJ41  42X42X744 H gear 1.4  Singleshaft p. 66/p. 95 SM5861-82CXE41T 86%X86X131 Gear 1.4  Single shaft p. 62/p. 91
SF5421-82HXL11  42X42X744 H gear 1.4  Dualshaft p. 66/p. 95 SM5861-82CXG11 86%86X131 Gear 1.4  Dualshaft p. 62/p. 91
SF5421-82HXL41  42X42X744 H gear 1.4  Single shaft p. 66/p. 95 SM5861-82CXG41 86%86X131 Gear 1.4  Singleshaft p. 62/p. 91
SF5421-82HXM11  42X42X744 Hgear 1.4  Dualshaft p. 67/p. 96 SM5861-82CXJ11  86X86X131 Gear 1.4  Dualshaft p. 63/p. 92
SF5421-82HXM41  42X42X744 H gear 1.4  Singleshaft p. 67/p. 96 SM5861-82CXJ41  86%86X131 Gear 1.4  Singleshaft p. 63/p. 92
SF5421-82XB41 42X42X68 Brake 1.4  Single shaft p. 69/p. 98 SM5861-82CXK11  86%86X131 Gear 1.4  Dualshaft p. 63/p. 92
SF5422-8211 42X42X41 Standard 1.4  Dual shaft p. 56/p. 85 SM5861-82CXK41 86%X86%X131 Gear 1.4  Singleshaft p. 63/p. 92
SF5422-8241 42X42X41 Standard 1.4  Single shaft p. 56/p. 85 SM5861-82HXL11  86%86X148 H gear 1.4  Dualshaft p. 67/p. 96
SF5422-82XBA41  42X42X743 Brake 1.4  Single shaft p. 69/p. 98 SM5861-82HXL41 86%86X148 H gear 1.4  Single shaft p. 67/p. 96
SF5423-8211 42X42X49 Standard 1.4  Dual shaft p. 56/p. 85 SM5861-82HXM11 86%86X148 H gear 1.4  Dual shaft p. 68/p. 97
SF5423-8241 42X42X49  Standard 1.4  Single shaft p. 56/p. 85 SM5861-82HXM41 86X86%X148 H gear 1.4  Single shaft p. 68/p. 97
SF5423-82XB41 ~ 42X42X82  Brake 1.4  Single shaft p. 69/p. 98 SM5861-82XB41  86X86X119.5 Brake 1.4  Singleshaft p. 70/p. 99
SH5281-7211 28X28%X32 Standard 0.75 Dual shaft p. 56/p. 85 SM5862-8211 86%86x96.5 Standard 1.4  Dual shaft p.58/p. 87
SH5281-7241 28X28%32  Standard 0.75 Single shaft p. 56/p. 85 SM5862-8241 86%86%96.5 Standard 1.4  Single shaft p. 58/p. 87
SH5281-72GXA1  28X28X61.5 Gear 0.75 Dualshaft p.64/p.93 SM5862-82XB41  86%X86X150 Brake 1.4  Singleshaft p. 70/p. 99
SH5281-72GXA4  28X28X61.5 Gear 0.75 Singleshaft p. 64/p. 93
SH5281-72GXB1  28X28X61.5 Gear 0.75 Dualshaft p.64/p.93
SH5281-72GXB4  28X28X61.5 Gear 0.75 Singleshaft p. 64/p. 93
SH5281-72GXE1 28X28%61.5 Gear 0.75 Dualshaft p.64/p.93
SH5281-72GXE4  28X28X61.5 Gear 0.75 Singleshaft p. 64/p. 93
SH5281-72GXG1  28X28X61.5 Gear 0.75 Dualshaft p.64/p. 93
SH5281-72GXG4  28X28X61.5 Gear 0.75 Singleshaft p. 64/p. 93
SH5281-72GXJ1 28X28%61.5 Gear 0.75 Dualshaft p.65/p.94
SH5281-72GXJ4  28X28X61.5 Gear 0.75 Singleshaft p. 65/p. 94
SH5281-72GXL1 28X28%61.5 Gear 0.75 Dualshaft p.65/p.94
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Stepping Motors Linear Actuator Stepping Motors

Model number :\:Inortnc;r size mt::a(;:;rent grjlghsahf?ﬂ/ Page Model number z\:lnortno)r size :R:/tsﬁaztégrent Page
103H6500-7311 50%50%39.8 1.4 Dual shaft p- 110 SL5421-7241 42X42X87 0.75 p. 115
103H6500-7341 50%X50%39.8 1.4 Single shaft p. 110 SL5421-72XB41 42X42X117 0.75 p. 115
103H6501-7311 50X50%X48.8 1.4 Dual shaft p- 110 SL5601-8241 60<60%135.6 1.4 p- 115
103H6501-7341 50X50X48.8 1.4 Single shaft p. 110 SL5601-82XB41 60%60%135.6 1.4 p. 115
SH5281-7211 28X28%X32 0.75 Dual shaft p. 108

SH5281-7241 28X28%32 0.75 Single shaft p. 108

SH5285-7211 28X28X51.5 0.75 Dual shaft p. 108

SH5285-7241 28X28%51.5 0.75 Single shaft p. 108

SM5421-3211 42X42X35 0.35 Dual shaft p. 109

SM5421-3241 42X42X35 0.35 Single shaft p. 109

SM5421-7211 42X42X35 0.75 Dual shaft p. 109

SM5421-7241 42X42X35 0.75 Single shaft p. 109

SM5422-3211 42X42X41 0.35 Dual shaft p. 109

SM5422-3241 42X42X41 0.35 Single shaft p. 109

SM5422-7211 42X42X41 0.75 Dual shaft p. 109

SM5422-7241 42X42X41 0.75 Single shaft p. 109

SM5423-3211 42X42X49 0.35 Dual shaft  p. 109

SM5423-3241 42X42X49 0.35 Single shaft p. 109

SM5423-7211 42X42X49 0.75 Dual shaft p. 109

SM5423-7241 42X42X49 0.75 Single shaft p. 109

SM5601-7211 60X60%49 0.75 Dual shaft  p. 1M1

SM5601-7241 60X60x49 0.75 Single shaft p. 111

SM5601-8211 60X60X<49 1.4 Dual shaft p. 111

SM5601-8241 60<60%<49 1.4 Single shaft p. 111

SM5602-7211 60X60X60 0.75 Dual shaft  p. 1M

SM5602-7241 60X60%60 0.75 Single shaft p. 111

SM5602-8211 60<X60<60 1.4 Dual shaft p. 111

SM5602-8241 60<60%<60 1.4 Single shaft p. 111

SM5603-7211 60X<60%89 0.75 Dual shaft  p. 1M1

SM5603-7241 60X60%89 0.75 Single shaft p. 111

SM5603-8211 60X60<89 1.4 Dual shaft p. 111

SM5603-8241 60<60%<89 1.4 Single shaft p. 111

SM5861-7211 868666 0.75 Dual shaft  p. 112

SM5861-7241 86<86<66 0.75 Single shaft p. 112

SM5861-8211 86<X86%66 1.4 Dual shaft p. 112

SM5861-8241 86X86<66 1.4 Single shaft p. 112

SM5862-7211 86Xx86%96.5  0.75 Dual shaft  p. 112

SM5862-7241 86>86%96.5 0.75 Single shaft p. 112

SM5862-8211 86X86%x96.6 1.4 Dual shaft p. 112

SM5862-8241 86X86<96.5 1.4 Single shaft p. 112

SM5863-7211 86<86x127 0.75 Dual shaft p- 112

SM5863-7241 8686127 0.75 Single shaft p. 112

SM5863-8211 8686127 1.4 Dual shaft p. 112

SM5863-8241 86<86%127 1.4 Single shaft p. 112
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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 External force
| Table | Rack

D
m—m [ 7] (717
‘ P

Pinion

I L 1
External force F N External force F N
Weight of work+table W kg Work+rack weight W kg
Ball screw diameter D m Pinion diameter D m
Ball screw length L m Pinion thickness L m
Ball screw lead P m Pinion material specific gravity 0 kg/m®
Ball screw material specific gravity 0 kg/m?® Friction coefficient u
Friction coefficient u Gear ratio* G
Gear ratio* G Mechanical efficiency n
Mechanical efficiency n
Belt drive Roll feed
L
——F
ol (X« 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 0 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
Table moment of inertia kg - m?

Support area friction coefficient

J
u
Gear ratio* G
Mechanical efficiency n

Number of ball screw gears (G2)
Number of motor gears (G1)




/N\ Cautions

* Read the accompanying Instruction Manual carefully prior to using the product.
« If applying to medical devices and other equipment affecting people’s lives, please contact us beforehand and
take appropriate safety measures.
o If applying to equipment that can have significant effects on society and the general public, please contact us beforehand.

M Precautions For Adoption

Failure to follow the precautions on the right may cause
moderate injury and property damage, or in some
circumstances, could lead to a serious accident.

Always follow all listed precautions.

* Do not use this product in an environment where vibration is present, such as in a moving vehicle or shipping vessel.

* Do not perform any retrofitting, re-engineering, or modification to this equipment.

* The products presented in this catalog are meant to be used for general industrial applications. If using for special applications
related to aviation and space, nuclear power, electric power, submarine repeaters, etc., please contact us beforehand.

*For any question or inquiry regarding the above, contact our Sales Department.
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