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SANMOTION [~ 1)

The SANMOTION F2 is a 2-phase stepping system that provides precise positioning with easy control.
The typical basic step angle is 1.8° , and accurate control is provided by pulse signals.

Host devices Driver

Motor option
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SANMOTION F2
+ What is a stepping motor? - Bipolar and unipolar drive

A stepping motor is a motor that rotates at a fixed angle for The bipolar drive allows current to flow across both
each pulse. The rotation speed is proportional to the speed of directions of the winding. The drive circuit is more complex,
the command pulse (frequency). Also, the rotation angle can but it offers high torque.
be controlled according to the number of command pulses. The unipolar drive allows current to flow across a single
Stepping motors are able to make stable stops without vibrat- direction of the winding. The drive circuit is simpler than
ing, as they have holding power when the motor is stopped. that of the bipolar drive.

Application Examples

The SANMOTION F2 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

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. SANMOTION F2 drivers also feature standard specifications that are compliant
with CE (European Norm) and UL standards. The AC input driver complies with the KC mark standards.

CE N 8 [Coer,

We also provide quick delivery service for products required earlier than the usual delivery time.
Contact the point of sale for information on the applicable model numbers and delivery times.



Lineup

Jset Models »p.o-
AC input
Bipolar

The AC power supply input driver comes as a set model with the motor.
A wide range of input voltages can be handled, from 100 to 240 VAC*.The motor winding is bipolar.
*The 42 mm sq. (1.65 inch sq.) motor model only supports 100 to 120 VAC.

Motor size:

42 mm sq. (1.65 inch sq.)/60 mm sq. (2.36 inch sq.)/86 mm sq. (3.39 inch sq.)

DC input

Unipolar

These set models consist of a DC-powered driver and motor.
The input voltage range is from 24 to 36 VDC, and the motor winding is unipolar.

Motor size:

28 mm sq. (1.10 inch sq.)/42 mm sq. (1.65 inch sq.)/56 mm sq. (2.20 inch sq.)

Bipolar

These set models consist of a DC-powered driver and motor.
The input voltage range is from 24 to 36 VDC, and the motor winding is bipolar.

Motor size:

28 mm sq.(1.10 inch sq.)/42 mm sq. (1.65 inch sq.)/50 mm sq (1.97 inch sq.)/

56 mm sq. (2.20 inch sq.)/60 mm sq. (2.36 inch sq.)

IStepping Motors Pp.49-

Stepping Motors »p.54-

High-torque stepping motors. Select from among a broad
lineup of products from an ultra-compact 14 mm sq. (0.55
inch sq.) motor size, to a thin 11.4 mm (0.45 inch) motor —
the shortest motor length.

Consult with us regarding customization.» p. 52
A separate driver is required.

Motor size:

14 mm sq. (0.55 inch sq.)/28 mm sq. (1.10 inch sq.)/
35 mm sq. (1.38 inch sq.)/42 mm sq. (1.65 inch sq.)/
50 mm sq. (1.97 inch sq.)/56 mm sq. (2.20 inch sq.)/
60 mm sq. (2.36 inch sq.)/86 mm sq. (3.39 inch sq.,
CE and UL models are available.)/#106 mm (?4.17 inch)

Stepping Motors for Vacuum Environments bp. 93

We can customize motors for use in low to ultra-high
vacuum environments to suit your

system requirements.
A separate driver is required.

IP65 Splash and Dust Proof Stepping Motors »p. 89-

These IP65 rated motors* have superior water and dust
resistance, and can be safely utilized in harsh or wet
environments such as in food processing machines.
The input voltage range of the motors is

up to 250 VAC.

*Except for the shaft and the cable end.
A separate driver is required.

Motor size:

56 mm sq. (2.20 inch sq.)/

86 mm sq. (3.39 inch sq.)

Synchronous Motors bp.93

Synchronous motors rotate at a
constant speed in proportion to the AC
power frequency. They operate on the
commercial (AC) power supply.

IStepping Motors with Integrated Drivers »p.94-

These motors include integrated drivers. This reduces mounting space requirements and wiring
complexity. Three separate control modes: pulse train control, general purpose 1/O (parallel
interface), and RS-485 compliant serial communications can be selected.

Motor size:
42 mm sq. (1.65 inch sq.)/60 mm sq. (2.36 inch sq.)




Lineup Details

JSet Models »p.o-

Series

AC input set models

DC input set models
Unipolar

DC input set models
Bipolar

Input source

100 to 240 VAC*

24 t0 36 VDC

24 t0 36 VDC

Number of divisions

1-256 (16 levels)

1,2,4,8,16

1,2,4,8,16

Motors with 1.8°
Step- basic step angle

1.8° to 0.00703125°/pulse

1.8° to 0.1125°/pulse

1.8° to 0.1125%pulse

angle Motors with 0.9°
basic step angle

0.9° to 0.05625°/pulse

0.9° to 0.05625°/pulse

Corresponding motor sizes

42 mm sq. (1.65 in sq.)*/
60 mm sq. (2.36 in sq.)/
86 mm sq. (3.39in sq.)

28 mm sq. (1.10 in sq.)/
42 mm sq. (1.65 in sq.)/
56 mm sq. (2.20 in sq.)

28 mm sq. (1.10 in sq.)/
42 mm sq. (1.65 in sq.)/
50 mm sq. (1.97 in sq.)/
56 mm sq. (2.20 in sq.)/
60 mm sq. (2.36 in sq.)

Control method

Pulse input, Open loop
(Closed loop is optional)

Pulse input, Open loop

Pulse input, Open loop

Set configuration items

Driver, Motor,
Connector, I/0O cable

Driver, Motor,
Cable with connector
(Supplied only with connector-type

Driver, Motor,
Cable with connector

(Supplied only with connector-type

motors) motors)
System Configuration
Diagram p. 12 p. 30 p. 30
Set Model
Configuration p-14 p. 32 p. 32
Specifications/

p Characteristics pp. 16 to 19 pp. 33 to 35 pp. 36 to 40
age .

Diagram
Dimensions pp. 20, 22 pp. 41to 42, 44 pp. 41to 42, 44
Motor Specifications p. 21 p. 43 p. 43
Driver Specifications/ b. 22 b. 45 p. 45

Safety Standards

*The 42 mm sq. (1.65 inch sq.) motor model (AC input set model) only supports 100 to 120 VAC input.



IStepping Motors Pp.49-

Stepping Motors »p.54-

Basic Holding torque Page
step Motor size N-m%oz-ir?) Model number Specifications/ Di .
angle Characteristics diagram imensions
0.9° 42 mm sq. (1.65in sq.) 0.2 t0 0.48 (28.3 to 68.0) SH142 []- 01 pp. 58 to 59 pp. 58 to 59
0.9° 60 mm sq. (2.36in sq.) 0.57 to 2.15 (80.7 to 304) SH160 []-[CICJCJ 0 pp.72to 73 pp.72to 73
18 J4mmsq.(0.55insq.) 0.0065 (0.92) SH2141-55 [11 p. 54 p. 54
1.8° 28 mm sq. (1.10 in sq.) 0.055 t0 0.145 (7.79 t0 20.5)  SH228 [1-5[1] 1 pp. 55 to 56 pp. 55 to 56
1.8° 35 mm sq. (1.38 in sq.) 0.12 to 0.23 (17.0 to 32.6) SH35[J[]-12U[]0 p. 57 p. 57
., 42mm sq. (1.65in sq.)
1.8 0.083 t0 0.186 (11.8 to 26.3 SS242 []-50[]1 .60 .60
[Stim form ‘ ’ P P
1.8° 42 mm sq. (1.65 in sq.) 0.2to 0.51 (28.3 to 72.2) 103H52 [I[] - ICIC] 0 pp. 61 to 63 pp. 61 to 63
1.8° 50 mm sqg. (1.97 in sq.) 0.28 to 0.53 (39.7 to 75.1) 103H670 []- CICIC10 pp. 64 to 66 pp. 65 to 66
50 mm sq. (1.97 in sq.)
1.8° 0.1t0 0.215 (14.2 to 30.4 SS250[]-80[10 . 67 . 67
[Siim form ‘ ’ P P
1.8° 56 mm sq. (2.20 in sq.) 0.39 to 2.0 (55.2 to 283) 103H7120-0000 pp. 68 to 71 pp. 69, 71
1.8° 60 mm sq. (2.36in sq.) 0.78 to 2.7 (110 to 382) 103H782 [J - JCIC] 0 pp. 74 to 77 pp. 75,77
. 86 mm sq. (3.39in sq., CE and SH286 [1- 1] 1
8 UL models are available.) DO DD 1Y) Sm286 [ - IO Pp- 78 t0 81 Pp- 79, 82
1.8° 2106 mm (?4.17 in) 10.8 to 19 (1530 to 2690) 103H8922 [ - [1[]1 p. 83 p. 83
1.8° ;602;“” 9, (72,20 i 3, (1 0.39to 1.27 (5.2 t0 179.8)  103H712 []-6 (I[10 p. 84 p. 84
1.8° ¢86 mm (¢3.39 in, CE Model) 2.74 to 7.44 (388 to 1053.6) 103H822 []-6 (][]0 p- 85 p- 85
1.8° 2106 mm (?4.17 in, CE Model) 13.2 to 19 (1869.2 to 2690.5) 103H8922 [ ]-63 [ 1 p. 86 p- 86
- Contact us for available encoders, gears and motors with brakes.
IP65 Splash and Dust Proof Stepping Motors »p.89-
EEEIE Holding torque Page
step Motor size gtorg Safety standards Model number Specifications/ . .
N-m (oz-in) L Dimensions
angle Characteristics diagram
° . 1to 1.7
1.8 56 mm sq. (2.20 in sq.) (141.6 to 240.7) CE/UL Model SP256 []-5[1]60 p. 90 p. 92
o . 6.4t09
1.8 86 mm sq. (3.39in sq.) CE/UL Model SP286 [ ]-5[160 p. 91 p. 92

(906.3 to 1274.5)

Stepping Motors for Vacuum Environments

»p. 93

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.

Synchronous Motors

»p. 93

Synchronous motors rotate at a constant speed in proportion to the AC power frequency. The motor can be directly driven

using the AC power supply, so a driver is unnecessary.

IStepping Motors with Integrated Drivers »p.94-

Page

Motor size TP Interfaces Model number Specifications/ . .
source L Dimensions
Characteristics diagram
. - Pulse input
42 mm sq. (1.65 in sq. DB21M142S-01 .95 . 101
a-{ a) 24VDC General-purpose I/O (Parallel) i .
- Serial communications (compliant

60 mm sq. (1.65 in sq.) ( P DB22M162S-01 p. 95 p. 101

with RS-485)







Set Models

I AC Input Set Models »p. 12

I DC Input Set Models »p. 30
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Set Models

Features

Low vibration

This driver features approximately 10% less
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.

1600
£ 1200 \
c
s \
©
‘s 800 ow-vibration mode OFF
> V
k]
g’. 40013 \
(2] ¢ Low-vibration mode ON
0 200 400 600 800 1000

Frequency (pulse/s)

The basic step angle of 1.8° can be set to a resolution
of up to 256 divisions (for AC input) or 16 divisions
(for DC input). This allows for smooth operations
with minimal vibrations.

Micro-step drive

This driver features a 24% reduction in volume

Compact size

compared with our conventional product. This
makes it easier to use in places where the setup
space is limited.

Settings possible with setup software

Setup software can be used with a personal
computer to adjust control parameters, or to analyze
alarms and operation status.

Diagnostic screen

A wide range of input voltages can be handled, from
100 to 240 VAC*. This makes it possible to use the
device in many different countries and regions.

Handles a wide range of voltages

Also, the input voltage is automatically detected and

the optimal motor characteristics are used for control.
*The 42 mm sq. (1.65 inch sq.) motor model only supports 100 to 120 VAC.

A 4000 P/R high-resolution encoder, and a motor
with electromagnetic brake are available as options.
The switch timing for motors with an electromag-
netic brake is controlled automatically. An external
power supply for the brake is unnecessary.

Multiple options

Analysis function and device startup support (option)

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

Bl Analysis mode

This mode is suited for device startup and alarm analysis.

Pulse train control

Drive current
T e
— —

Position and speed

Analysis using setup software

Encoder
(optional)



How To Read the Specifications

o
I Unipolar DCinputdriver (Model No.: US1D200P10) + Motor

@ size Motor size 28 mm sq. (1.10 in sq.)/Basic step angle 1.8° 42 mm sq. (1.65 in sq.)/Basic step angle 1.8°
Motor length 32 mm (1.26 in) 51.5 mm (2.03 in) 33 mm (1.30in) 39 mm (1.89 in)
L) Single  Set model number DU14S281S DU14S285S DU15H521S DU15H522S
shaft  Configuration item: motor number SH2281-5271 SH2285-5271 103H5205-0440 103H5208-0440
Dual Set model number DU14S281D DU14S285D DU15H521D DU15H522D
shaft  Configuration item: motor number SH2281-5231 SH2285-5231 103H5205-0410 103H5208-0410
@ Holding torque N-m (oz:in) 0.055 (7.79) 0.115 (16.28) 0.2 (28.32) 0.3 (42.48)
@ Rotor inertia X 10%g-m?(0zin?) 0.01 (0.05) 0.022 (0.12) 0.036 (0.20) 0.056 (0.31)
@ Rated current Alphase 1 1 1.2 1.2
@ Motor mass *! kg (Ibs) 0.11 (0.24) 0.2 (0.44) 0.23 (0.51) 0.29 (0.64)
@ Allowable thrust load N (Ibs) 3(0.67) 3(0.67) 10 (2.25) 10 (2.25)
@ Allowable radial load *? N (Ibs) 42 (9.44) 49 (11.02) 26 (5.85) 25 (5.62)
*1 Driver massPp. 45 *2 The load point is at the tip of the output shaft
© M Characteristics diagram
With rubber coupling Pull-outtorque  Fullstep ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ®
Source current (no load)  Full step === Half step ——- Source current (load applied)  Full step = Half step
DU14S281S 24VDC 36 VDC
10 10
DU14S281D uyo ‘ ‘ H ‘ [ o ‘ ‘ ‘ (g
129 0.08 T T 8 121 0.08 URANAL T 8 g
E 10{E Pull-out torque F7 E E 101E Pull-out torque L1 E
S 4|Z200 S 6 £ S 4|Z00 o= 6 £
EME T HEEENE ™ 5 3
g 61 Z0m 48 g 6100 48
2 N IS L3 § IS 4 IS / L3 E
24 0.02 Source current 2 2 0.02 Source current 2
LU b ot F1 Ll Fl
0 0 LTI | 0 0 0 T T 0
0.1 1 10 100 0.1 1 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
Full step Full step - R e !
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Half step 00 Half step T

Number of rotations (min~")

@ Model number of the driver included in the set.

@ Size and length of the stepping motor 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.

©® 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
2-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 rated current that flows to the motor
winding.

@ 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. Full step is
shown in red, and half step is shown in blue.

@ 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. Thus, when

1000 2000 3000 5000

0 1000 2000 3000 5000
Number of rotations (min~")

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 red and blue dashed lines show the

source current value when there is no load
(motor by itself).
The red and blue dotted lines show 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 red- and 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). Full step is shown in red, and
half step is shown in blue. 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= Ju: Rotor inertia
1+ Ju Ju: Load inertia
Jm fs : Maximum self-start frequency

when not loaded

"

~
2
(7]
T
(=]
=
4
]
(7]
-
3
(-}
=
O
<

DC Input Set Models/
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Set Model ConfigurationPp. 14
n p u e o e S Specifications/Characteristics Diagram P pp. 16 to 19

. Motor DimensionsPp. 20 Motor SpecificationsPp. 21
Bl pOIar Driver DimensionsPp. 22 Driver SpecificationsPp. 22

M Set configuration items

Driver (€ © s [

Model number: F2BAW200M100 Motor rated current: 2 A
Model number: F2BAW400M100 Motor rated current: 4 A

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

Connector

Model number for power supply (CN1): FC5P0O000A
Model number for motor connection (CN2): FC5M0000A

Cable

Model number for 1/0 (for connecting host devices) (CN3):
FC5S0010A

Cable length 1 m (39.4 inch)

Motor

Motor size: 42 mm sq. (1.65 inch sg.), 60 mm sq. (2.36 inch sq.),
86 mm sq. (3.39 inch sq.)

System Configuration Diagram

(M Power supply connector CN1 (set configuration items; model number: FC5P0000A)
@ Motor connector CN2 (set configuration items; model number: FC5MO0000A)
®1/0 cable 1 m (39.4 inch) (set configuration items; model number: FC5S0010A)
@ Encoder lead extension cable (optional)*
*This is necessary to use the optional motor with encoder.

. . SANMOTION
(® Connector unit for setup software (optional) et

oot o Option

Setup software

MODE DATA

@ Ee
Motor lead connection
O
O
O
O Connector unit @
O Wi
(@]
O
1 (@]
g Connect the brake lead when using the motor with brake
g (the driver provides power supply to the brake). — @
| O
| o
: Do not wire to the P and N terminals 8
| ]
i @® ®
|
-

Host devices
PLC

ele & @ & @ &0 8@

Molded case Electromagnetic Noise filter
Single phase circuit breaker contractor
100 to 230 VAC*

e & ©& & & 8 & 8 &
I - -
Q0

Telelellealleele s o
elle|e|e| oo e e .o

Protects the power Switches driver Filters out incoming

line. Cuts off circuit power on/off. noise from power

in the event of Use together with a line.

overcurrent. surge protector.

*The 42 mm sq. (1.65 inch sq.) motor model only supports 100 to 120 VAC.



Set Model Numbering Convention

Not every combination of the following codes or characters is available. Check the set model component details on the following page for
the model number combinations, or contact us.

S~
2
©
°
o
=
=
®
(7]
-
5
o
=
O
<

Example: This is a set model number for the AC input driver (model number: F2BAW200M100) and motor (model
number: SH2861-4041). The motor specifications are motor size: 86 mm sq. (3.39 inch sq.), motor length: 66
mm (2.6 inch), single shaft.

WB 1 2 S8 1 S

&
&
2
Stepping motor shaft specification §
S: Single shaft 2
D: Dual shaft %
/]

Stepping motor total length = g
as
Stepping motor size -g =
42 mm sq. 60 mm sq. 86 mm sq. _::" E
Gosls (1.65 inch sq.) (2.36 inch sq.) (3.39inch sq.) o %
Type code mg]tfiirnl)ength: Type code :\n/lr(;]tczirnl)ength: Type code m?;c;irnl;ength: (% 5
1 7821 459 (1.81) 2861 66 (2.6) § §
2 5208 39 (1.54) 7822 54.9(2.16) 2862 96.5 (3.8) e
3 7823 86.9(3.42) 2863 127 (5) "
=
- 0
. . . ¢ E
Stepping motor size Basic step angle g 5
42: 42 mm sq. (1.65 inch sqg.) 1.8° =3
60: 60 mm sq. (2.36 inch sq.) 1.8° E’”EJ
86: 86 mm sq. (3.39 inch sq.) 1.8° &5
>
. . &
Stepping motor series name ]
F: F series 2
S: SH series 4
2
e
=
o
c
e - >
Rated current specification @
2: 2 A/phase
4: 4 Alphase

Model

Stepping Motors with
Integrated Drivers

Driver specification
B: 2-phase bipolar winding

Driver power supply specifications
W: 100 to 240 VAC wide-range input

13
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AC Input Set Models/Drivers

Set Model Configuration

This set includes the driver, motor, power supply connector,

motor connector, and an 1/0 cable.

Bipolar
Single shaft Dual shaft
Motor (S(Iitngggtggsugsél2:bl\zzr:rse listed below (S(Iitnﬁg?tfol?sugggSgbllzasr?rzIisted below Basic Rated Page
size Set model .o 1)) Set model ;. ic) Al CAIESE
number number angle (A/phase) —
Motor Driver Motor Driver SF’?C'“‘ Dlmen—
cations  sions
::mm WB12F422S (110030F\5/2A%8;)4n°|3; F2BAW200M100 WB12F422D (110030F3'i%8;)4n°|:,; F2BAW200M100 1.8 2 p.16 p.20
WB12F601S 103F7821-4041 F2BAW200M100 WB12F601D 103F7821-4011 F2BAW200M100 1.8 2 p.16 p.20
WB14F601S 103F7821-4141 F2BAW400M100 WB14F601D 103F7821-4111 F2BAW400M100 1.8 4 p.16 p.20
60 mm WB12F602S 103F7822-4041 F2BAW200M100 WB12F602D 103F7822-4011 F2BAW200M100 1.8 2 p.17 p.20
sq. WB14F602S 103F7822-4141 F2BAW400M100 WB14F602D 103F7822-4111 F2BAW400M100 1.8° 4 p.17 p.20
WB12F603S 103F7823-4041 F2BAW200M100 WB12F603D 103F7823-4011 F2BAW200M100 1.8 2 p.17 p.20
WB14F603S 103F7823-4141 F2BAW400M100 WB14F603D 103F7823-4111 F2BAW400M100 1.8° 4 p.17 p.20
WB12S861S SH2861-4041  F2BAW200M100 WB12S861D SH2861-4011  F2BAW200M100 1.8 2 p.18 p.20
WB14S861S SH2861-4141  F2BAW400M100 WB14S861D SH2861-4111  F2BAW400M100 1.8 4 p.18 p.20
86 mm WB12S862S SH2862-4041  F2BAW200M100 WB12S862D SH2862-4011  F2BAW200M100 1.8 2 p.18 p.20
sq. WB14S862S SH2862-4141  F2BAW400M100 WB14S862D SH2862-4111  F2BAW400M100 1.8° 4 p.19 p.20
WB12S863S SH2863-4041  F2BAW200M100 WB12S863D SH2863-4011  F2BAW200M100 1.8 2 p.19 p.20
WB14S863S SH2863-4141  F2BAW400M100 WB14S863D SH2863-4111  F2BAW400M100 1.8° 4 p.19 p.20

- Motors with brakes, encoders, or with both brakes and encoders are available as options. Contact us for details.
Encoders are for use in closed-loop control, with specs of 4000 P/R and 3 channels.
- 42 mm sq. (1.65 inch sqg.) and 60 mm sq. (2.36 inch sq.) motors include lead wires. 86 mm sq. (3.39 inch sqg.) motors are a cable type, with lead wires exiting from the
terminal. The lead wire and cable length is 500 mm (19.69 inch) or greater.

Power supply connector (CN1)

Model number

Manufacturer model number

Manufacturer

FC5P0000A

MSTBT 2,5/4-STF-5,08

PHOENIX CONTACT

Motor connector (CN2)

Model number

Manufacturer model number

Manufacturer

FC5MO0000A

MSTBT 2,5/8-STF-5,08

PHOENIX CONTACT

1/0 cable (CN3), 1 m (39.4 inch)

Model number

FC5S0010A

Cable length L£50 mm (L£1.67 in)

150+£10 mm
(5.91£0.39 in)



Options (sold separately)

Power supply and motor connector set Model number: FA-002

Manufacturer Name Manufacturer model number Quantity
Connector MSTBT 2,5/4-STF-5,08 1
Connector MSTBT 2,5/8-STF-5,08 1

PHOENIX CONTACT

Encoder extension connector set Model number: FC5E0000A

Manufacturer Name Manufacturer model number Quantity
Recessed housing 1-1827864-6 1
Recessed contact 1827570-2 10
Tyco Electronics Japan G.K.
u R Tab housing 1-1903130-6 1
Tab contact 1903112-2 10
Encoder extension cable
Model number Cable length (L)
FC5E0010A 1 m (39.4in)
FC5E0020A 2 m (78.7 in)
FC5E0030A 3m (118.1in)
Motor side connector Driver side connector
Housing: 1-1903130-6 Housing: 1-1827864-6
Terminal: 1903111-2 Terminal: 1827569-2
Manufacturer: Tyco Electronics Manufacturer: Tyco Electronics
Japan G.K. Japan G.K.

Lead wire: AWG28 Encoder cable
UL20276

Connector for 1/0 signals Model number: FC5S0000A

Manufacturer Name Manufacturer model number Quantity
KEL CORPORATION Connector 8822E-026-171D-F 1

1/0 cable

Model number Cable length (L)

FC5S0010A 1 m (39.4 in)

FC5S0020A 2 m (78.7 in)

Dimensions are the same as the diagram shown in "Set Model Configuration" on p. 14.

- 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 pp. 25 to 26 for compatible wires, model number details, and connector pin arrangements.

Connector unit for setup software Model number: PBFM-U6

Name Manufacturer model number Quantity
USB/RS-485 converter Uport 1130 (manufactured by MOXA) 1
Cable PBC6TO005A (5 m) (19.7 in) 1

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

Setup software (free)
Name SANMOTION MOTOR SETUP SOFTWARE
Compatible operating systems ~ Windows XP (SP3 or higher)/Vista/7

The software can be downloaded from the Product Information page on our website. URL: http://www.sanyodenki.com
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AC Input Set Models/D

rivers

I Bipolar AC input driver + Motor

Sige  Motor size 42 mm sq. (1.65 in sq.) 60 mm sq. (2.36 in sq.)
Motor length 39 mm (1.54 in) 45.9 mm (1.81in) 45.9 mm (1.81 in)
‘ Set model number WB12F422S (100 VAC only) WB12F601S WB14F601S
g,;g%{e Configuration item: motor number 103F5208-4041 103F7821-4041 103F7821-4141
Configuration item: driver number F2BAW200M100 F2BAW200M100 F2BAW400M100
Set model number WB12F422D (100 VAC only) WB12F601D WB14F601D
sD#ai‘lt Configuration item: motor number 103F5208-4011 103F7821-4011 103F7821-4111
Configuration item: driver number F2BAW200M100 F2BAW200M100 F2BAW400M100
Holding torque N-m (0z-in) 0.325 (46.02) 0.91 (128.87) 0.91 (128.87)
Rotor inertia X 10-kg-m? (0z-in?) 0.056 (0.31) 0.275 (1.50) 0.275 (1.50)
Rated current A/phase 2 2 4
Motor mass *! kg (Ibs) 0.29 (0.64) 0.6 (1.32) 0.6 (1.32)
Allowable thrust load N (Ibs) 10 (2.25) 20 (4.5) 20 (4.5)
Allowable radial load *2 N (Ibs) 48 (10.79) 209 (47.04) 209 (47.04)

*1 Driver massPp. 22 *2 The load point is at the tip of the output shaft.

M Characteristics diagram

16

With rubber coupling Pull-outtorque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ®
Source current (no load)  Full step === Half step === Source current (load applied)  Full step = Half step -
WB12F422S o5 I 0
WB12F422D [ ‘ H ‘ Lg
60 =
— — 04 Pull-out torque 8 <
EwiE g 7%
8, =03 <O 6 £
2 10 2 r5 3
=301 202 4 3
a0 = 82
a o
0.1 Source current - 9
101 L b T [F
ol o i 0
0.1 1 10 100
Full ste Pulse rate (kpulse/s)
Half Step 100 1000 2000 3000 5000
P 100 1000 2000 3000 5000
Number of rotations (min~")
WB12F601S 100VAC 200 VAC
WB12F601D | M [0 gl 10 i HM 1
™ ™~
120+ = 120+ 038 ™ =
— . 08 Pull-out torque 8 < — _ Pull-out torque 8 <
£1001 E 7E S0 E 7 E
S | Z 06 6 £ SglE 6 £
g 0s L5 3 g8 L5 3
604 2 04 43 T 601 04 43
s 3 3 2 ] ” 3 3
0.2 Source current L 2 »» 02 Source current 9
2 g =TT 21 [t »
0. 0 TTATTIC 0 il 0 HTTAC 0
0.1 1 10 100 0.1 1 10 100
Pul kpul
Full step ‘ Pulse rate !kpu]se/s) ‘ Full step ‘ ulse rateg pu se/s) ‘
Half step 100 ‘ 1000 20q0 SUOQ EQOO ‘ Half step 100 ‘ 1000 20q0 300q 5900 ‘
100 1000 2000 3000 5000 100 /1000 2000 3000 5000
Number of rotations (min~) Number of rotations (min~")
WB14F601S 100VAC 200VAC
1.0 10 10
WB14F601D wof T[] I w{ [
N T~ 9
1201 08— Pull-out torque N 8 1204 08 Pull-out torque = 8
1001 E 7 E100{ E F1E
By 206 6 2 8 |=z08 6 8
2607 504 48 S60{ S04 43
= = F3 2 s = L3 3
40- 02 Source current 3 40+ Source current o
2| | T -] 2 02 2 @
2 [Tt 2 - T, 2
ol o IERATIE 0 ol o T 0
0.1 1 10 100 0.1 1 100
Full step Pulse rate (kpulse/s) Full ste Pulse rate (kpulse/s)
Half step 100 1000 2000 3000 5000 Hal Step 160 1000 2060 3000 5000
0 11000 2000 3000 5000 p 100 1000 2000 3000 5000
Number of rotations (min~)

Number of rotations (min~")

System Configuration DiagramPp. 12 Set Model Configuration®»p. 14 Motor DimensionsPp. 20 Driver DimensionsPp. 22

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



I Bipolar AC input driver + Motor

~
K}
[}
°
o
84
. - B
Gipe  Motorsize 60 mm sq. (2.36 in sq.) 4=
Motor length 54.9 mm (2.16 in) 54.9 mm (2.16 in) 86.9 mm (3.42 in) 86.9 mm (3.42 in) _E'
‘ Set model number WB12F602S WB14F602S WB12F603S WB14F603S Q
SiNgle Configuration item: motor number 103F7822-4041 103F7822-4141 103F7823-4041 103F7823-4141 =
Configuration item: driver number F2BAW200M100 F2BAW400M100 F2BAW200M100 F2BAW400M100
Set model number WB12F602D WB14F602D WB12F603D WB14F603D
sD#ai‘lt Configuration item: motor number 103F7822-4011 103F7822-4111 103F7823-4011 103F7823-4111
Configuration item: driver number F2BAW200M100 F2BAW400M100 F2BAW200M100 F2BAW400M100
Holding torque N-m (oz-in) 1.35 (191.18) 1.35(191.18) 2.35 (332.79) 2.35 (332.79)
Rotor inertia X 10*kg-m? (0z-in?) 0.4 (2.19) 0.4 (2.19) 0.84 (4.59) 0.84 (4.59)
Rated current A/phase 2 4 2 4
Motor mass *' kg (Ibs) 0.77 (1.70) 0.77 (1.70) 1.34 (2.95) 1.34 (2.95)
Allowable thrust load N (Ibs) 20 (4.5) 20 (4.5) 20 (4.5) 20 (4.5)
Allowable radial load *2 N (Ibs) 200 (44.96) 200 (44.96) 178 (40.02) 178 (40.02) b
*1 Driver massPp. 22 *2 The load point is at the tip of the output shaft.
M Characteristics diagram .
With rubber coupling Pull-outtorque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ® 2
Source current (no load)  Fullstep === Half step === Source current (load applied)  Full step = Half step - §
WB12F602S 100VAC 200VAC o
20 10 20 10 =
WB12F602D 20- ‘ ‘ [ 201 ‘ ‘ H Lg g
4 — B —_— [
iR Pull-out torque 8 < My s Pull-out torque 8 < b
E201 E iy = 001 E || r7 e
gwof =12 f § 6 2 8. |Z12 u 6 2
20y ™ -5 3 2! g N 5 3 .
1201 €08 43 1201 08 4 3 v =
e e L3 5 I =2 T O I > Vo L3 5 58
80 Source cu =) 801 o oo
04 2« 04 Source curre| N 2 » —
0 4 e [ a i = 25
ol o 0 ol o b 0 <=
0.1 1 10 100 0.1 1 10 100 s &
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100 1000 2000 3000 5000 100 1000 2000 3000 5000 0w N
Half step T T T Half step T - e 05
100 1000 2000 3000 5000 100 1000 2000 3000 5000 © 5
Number of rotations (min~) Number of rotations (min~) & a
WB14F602S 100VAC 200 VAC
20 10 2.0 10
WB14F602D 280 L 280+ L N
9 9 o c
A2407 1'67Pull-0uttorque 8 i __2407 16 [ | Pull-out torque 8 < » g
Sw0{ E L] F71 e Ex0{ E Ly = £E
81212 ESSOy 6 8 8122 6 & %8
<1601 3 NN s 5 <60 3 s 5 s s
= > NG © > = © o o
2120 08 - 43 g1201 £08 43 2w
a1 33 i s 33 st
80 04 Source 5 3 04 our , 3 % g
2 Ly w0 K &8
ol o 0 ol o 0 >
0.1 1 100 0.1 1 10 100
Full step ‘ Pulse rate ‘(kpu‘lsg/s) ‘ Full step ‘ Pulse rate ‘(kpu‘lse/s) ‘ o
100 1000 2000 3000 5000 100 1000 2000 3000 5000 °
Half step T T e Half step T T ——— o
100 1000 2000 3000 5000 100 1000 2000 3000 5000 (=]
Number of rotations (min~") Number of rotations (min~") =
WB12F603S 100VAC 200 VAC S
5 10 5 10 =]
WB12F603D 7007 Lo 7007 L9 5
600 4 8 = 6001 4 8 I 2:;
S0 E 7 E Sa0{ E 1 E <
34007 = 31— Pull-outtorque 6 = 84007 Z 31— Pull-outtorque 6 = n
2 g L5 3 2 2 t5 &
=1 =l T~ ~ =1 =l
Z301 5 2 43 g0 5 2 43
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200 . Source ¢ > 3 2001 : : H
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100 1000 2000 3000 5000 100 1000 2000 3000 5000 S o
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5 10 5 10 -
WB14F603D 701 B 7001 r &
o 4 8 2 U 8 %
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S > © > > T —r—1] | |. g
23001 £ 2 4 3 3001 £ 2 N ey 4 8
2 = L3 E] s = - _>< R L3 5
200 : ) 3 200+ 1 Source current| . 'l SHRAY \ 5 3
1007 L 1001 y -1 ¥
0 0 0 04 0 0
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System Configuration DiagramPp. 12 Set Model Configuration®»p. 14 Motor DimensionsPp. 20 Driver DimensionsPp. 22

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

I Bipolar AC input driver + Motor

Gipe  Motorsize 86 mm sq. (3.39 in sq.)
Motor length 66 mm (2.6 in) 66 mm (2.6 in) 96.5 mm (3.8 in)
‘ Set model number WB12S861S WB14S861S WB12S862S
SiNgle Configuration item: motor number SH2861-4041 SH2861-4141 SH2862-4041
Configuration item: driver number F2BAW200M100 F2BAW400M100 F2BAW200M100
Set model number WB12S861D WB14S861D WB12S862D
Sual  Configuration item: motor number SH2861-4011 SH2861-4111 SH2862-4011
Configuration item: driver number F2BAW200M100 F2BAW400M100 F2BAW200M100
Holding torque N-m (0z-in) 3.3 (495.64) 3.3 (495.64) 6.4 (906.32)
Rotor inertia X 10*kg-m?(0z:in?) 1.48 (8.09) 1.48 (8.09) 3.0 (16.4)
Rated current A/phase 2 4 2
Motor mass *' kg (Ibs) 1.75 (3.85) 1.75 (3.85) 2.9 (6.38)
Allowable thrust load N (lbs) 60 (13.49) 60 (13.49) 60 (13.49)
Allowable radial load *2 N (Ibs) 200 (44.96) 200 (44.96) 200 (44.96)

*1 Driver massPp. 22 *2 The load point is at the tip of the output shaft.

M Characteristics diagram

With rubber coupling Pull-outtorque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ®
Source current (no load)  Full step === Half step === Source current (load applied)  Full step = Half step -
WB12S861S 100VAC 200VAC
5 10 5 10
WB12S861D 04 Lo 0 g
6007 4 8 < 6007 4 8 <
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.‘55007 —E Pull-out torque L7 :,E, _’5‘5007 E Pull-out torque L7 E
] 123 ~ 6 £ 3 = 3 6 £
O NE& 53 e 5 2
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0.1 1 10 100 0.1 1 10 100
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5 00 5 N e 5 e s s 5
S 6001 £ 4 43 S 6001 S 4 42
2 4004 S Source current L3 'g i) 4001 2 L3 'g
N[ 2@ 2 ’X’ 2
200 L L Tl -1 200 e > L
0 0 0 0 0 0
0.1 10 100 0.1 10 100
Full step ‘ Pulse rate (kpl{lse/s) ‘ Full step ‘ Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
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System Configuration DiagramPp. 12 Set Model Configuration®»p. 14 Motor DimensionsPp. 20 Driver DimensionsPp. 22

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



I Bipolar AC input driver + Motor
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Gipe  Motorsize 86 mm sq. (3.39 in sq.) 50
Motor length 96.5 mm (3.8 in) 127 mm (5 in) 127 mm (5 in) _E'
‘ Set model number WB14S862S WB12S863S WB14S863S Q
SiNge Configuration item: motor number SH2862-4141 SH2863-4041 SH2863-4141 <
Configuration item: driver number F2BAW400M100 F2BAW200M100 F2BAW400M100
Set model number WB14S862D WB12S863D WB14S863D
Sual  Configuration item: motor number SH2862-4111 SH2863-4011 SH2863-4111
Configuration item: driver number F2BAW400M100 F2BAW200M100 F2BAW400M100
Holding torque N-m (0z-in) 6.4 (906.32) 9(1274.51) 9 (1274.51)
Rotor inertia X 10-*kg-m?(0z-in?) 3(16.4) 4.5 (24.6) 4.5 (24.6)
Rated current A/phase 4 2 4
Motor mass *' kg (Ibs) 2.9 (6.38) 4 (8.8) 4 (8.8)
Allowable thrust load N (lbs) 60 (13.49) 60 (13.49) 60 (13.49)
Allowable radial load *2 N (Ibs) 200 (44.96) 200 (44.96) 200 (44.96) e
*1 Driver massPp. 22 *2 The load point is at the tip of the output shaft.
M Characteristics diagram .
With rubber coupling Pull-outtorque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ® 2
Source current (no load)  Fullstep === Half step === Source current (load applied)  Full step = Half step - §
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System Configuration DiagramPp. 12 Set Model Configuration®»p. 14 Motor DimensionsPp. 20 Driver DimensionsPp. 22

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

Stepping Motor: Dimensions

[Unit: mm (inch)]

42 mm sq. (1.65 inch sq.)
<
£|E
Elo .
ol® Lead wire: UL3266 AWG26
2] Oao+
32 42+0.25
S35  15+1 39+0.5 20.640.5 (91.65+.01)
88| (.69+.04 (154+.02)  (.81£.02) 4-3140.25
aQ L +1 . (4-1.22+.01)
S| [Screw for 1.5£0.76 15 0 g3
=l [GND Z (.06%.03) ( +.04) 88
= |terminal 2 -59 .00 ~
o |z ] L (EFFECTIVE|  &| |~ N
e : LENGTH) s g g
oo| [X6L oy —
0 min. ™ <I>
9 —s S 8 ﬂ\
=5 00
N
~s s k“fé
BES ‘ 1] ‘
5/ee - @
] [ o873 NVid Y,
o| N 5.5%0.15
- S_& (.217+.006)
4.5%0.15
(.1771%£.006) 4-M3X%0.5
. Effective tapping
C tion S-S %
~T0ss section o-> depth 4 (.16) min.
Bipolar
Set model number Motor model number
Single shaft Dual shaft Single shaft Dual shaft
WB12F422S WB12F422D 103F5208-4041 103F5208-4011
86 mm sq. (3.39 inch sq.)
30+1 L+1 Lead wire: UL3398 AWG22
(118+.04)  (L+.04) Cable: UL2517 300V 105 Black
+1 085.5+0.5
25 0 30£0.5 (73.37+.02) _
9s+'83 (1.18£.02) 4-69.610.25 &
0 - /11.6£0.25 (4-2.74%.01) E
= [[EFECTvE (.06£.01) 27 max. s
S| [LENGTH) | | 23 max 8405 | 25 0 (106 max) %
“| [Screw for| |(091 max.) (31£.02) ( +.04) £
i8] [aND 9800 ~
—=| [terminal (EFFECTIVE
1 IMdx0.7 LENGTH)
o
oa| [
4 =
- Bl NP
I [Tellte)
S
-S -S g 2
R4 min. R4 min. | §[®
(R.16 min.) (R.16 min.)
05—
588 .
S, 1330.15 057 4056402
N (5118£.006)  w| 13 (4-0.22%.008)
- s_8
§ Cross section S-S
b —
2|+
o|®
=
o|io
Bipolar

Set model number

Motor model number Motor length

Single shaft Dual shaft Single shaft Dual shaft (L)
WB12S861S WB12S861D SH2861-4041 SH2861-4011 66 (2.6)
WB14S861S WB14S861D SH2861-4141 SH2861-4111 66 (2.6)
WB12S5862S WB12S862D SH2862-4041 SH2862-4011 96.5 (3.8)
WB14S862S WB14S862D SH2862-4141 SH2862-4111 96.5 (3.8)
WB12S863S WB12S863D SH2863-4041 SH2863-4011 127 (5)
WB14S863S WB14S863D SH2863-4141 SH2863-4111 127 (5)

60 mm sq. (2.36 inch sq.)

<
£|E
EI3
Sl
3= Lead wire: UL3266 AWG22
“ 15.5%1 L+1 20.6+0.5 U60+0.5
1570 (61£004 (L£.04) (81£.02) (H2.36+.02)
(.59"00) 74025  |152005| . 441145013
+ + -1.86+.
(EFFECTIVE /128200, HLOGEOT) 150
LENGTH) z (59™08
b 59 .
Screw for (EFFECTIVE | - ~
GND terminal LENGTH) - -
M3X0.5X6L
wl= @ CD @
Slo
;S =l AN
=L UMY
— pi]
gg ~S R4 min. | 8|5 ks/%
" | R4 min. (R16min) | =]~ % 1 g
1 (R.16 min.) —
= gsg < g
qi=i=]
=Y _ o3|~ T 9+0.15
oo ol & (.354+.006
® 75+0.15 s s ( Y. 35
) S,
(.295+.006) ( +.02)
Cross section S-S 4-¢.18 .00
Bipolar
Set model number Motor model number Motor length
Single shaft Dual shaft Single shaft Dual shaft (L)
WB12F601S WB12F601D 103F7821-4041 103F7821-4011 45.9 (1.81)
WB14F601S WB14F601D 103F7821-4141 103F7821-4111 45.9 (1.81)
WB12F602S WB12F602D 103F7822-4041 103F7822-4011 54.9 (2.16)
WB14F602S WB14F602D 103F7822-4141 103F7822-4111 54.9 (2.16)
WB12F603S WB12F603D 103F7823-4041 103F7823-4011 86.9 (3.42)
WB14F603S WB14F603D 103F7823-4141 103F7823-4111 86.9 (3.42)



Stepping Motor:

General Specifications

Motor model

——— 103F5208 103F782 [] SH286 [ |
Type -

Operating ambient _ 10C to + 40C

temperature

Conversation — 20T to + 60C

temperature

Oper_at_mg ambient 90% RH: 40C max. (no condensation)

humidity

Eﬁgﬁg?tsjtlon 90% RH: 40C max., 57% RH: 50C max., 35% RH: 60C max. (no condensation)

Operation altitude

1000 m (3281 feet) max. 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.
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Drivers

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.

Insulation class

Class B (+130TC )

Withstandable

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

voltage winding and frame.

Irr;zlijslf;n%r; At normal temperature and humidity, not less than 100 M Q between winding and frame by 500 VDC megger.
Protection grade 1P40

Winding

temperature rise

80 K max. (Based on Sanyo Denki standard)

Static angle error

£ 0.09° + 0.054° £ 0.09°

Thrust play *!

0.075 mm (0.003 in)
(load: 0.35 N (0.08 Ibs))

0.075 mm (0.003 in)
(load: 10 N (2.25 Ibs))

0.075 mm (0.003 in)
(load: 10 N (2.25 Ibs))

Radial play *?

0.025 mm (0.001 in)
(load: 5 N (1.12 lbs))

0.025 mm (0.001 in)
(load: 5 N (1.12 lbs))

0.025 mm (0.001 in)
(load: 5 N (1.12 lbs))

Shaft runout

0.025 mm (0.001 in) 0.025 mm (0.001 in) 0.025 mm (0.001 in)

Concentricity of
mounting pilot
relative to shaft

¢ 0.05 mm ( @ 0.002 in) ¢ 0.075 mm ( ¢ 0.003 in) ¢ 0.075 mm ( ¢ 0.003 in)

Squareness of
mounting surface
relative to shaft

0.1 mm (0.004 in) 0.1 mm (0.004 in) 0.15 mm (0.006 in)

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.

Internal Wiring and Rotation Direction

Bipolar wind

ing

Lead wire type

M Internal wire connection

30
]

Orange

Blue

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.

Lead wire color

Red Blue Yellow Orange
1 — - + +
Exciting 2 + - — +
Red Yellow order 3 iy ¥ — —
4 — + + -

21
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AC Input Set Models/

Driver Dimensions

[Unit: mm (inch)]

48 (1.89)

160 (6.3)

(80 (3.15)) 130 (5.12) 5205 (5(.2)), , 38(15) ,, 5(.2)
‘(.21.02) ‘ S
Te]
&l K3
JIININ |1
2RI L e
o (e | |
W = |
<73
O T
4(.16) Ls(2) S
Y

Driver Specifications

Bl General specifications

Model number

F2BAW200M100

F2BAW400M100
Input source Single Phase 100 to 240 VAC +10, -15%, 50/60 Hz
Source current 5A 10 A
Protection class Class I

Operation environment

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

Ambient operation

o temperature i A s

(2] a

5 Conservation — 20to + 70C

£ m _temperature

(9] 3 - A

2 §, (r?frir.ztlltr;g Elifl 22 90% RH or less (no condensation)

5 O

g*. 5 Conservation humidity 90% RH or less (no condensation)
(]

7 3 Operation altitude

1000 m (3281 feet) or less above sea level

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

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 M Q min. when measured with 500 VDC megohmmeter between input terminal and cabinet.

Mass (Weight)

0.8 kg (0.20 Ibs)

I Selection functions Control mode, input pulse type, low-vibration mode, motor select, step angle, driving current
§. Protection functions Overvoltage protec‘gion, power supply voltage reduction protection, overheat protection,
o overcurrent protection
a LED indication Status display, alarm display
— Command pulse input signal Line receiver input system, maximum input frequency: 400 kpulse/s
g Input signal From the ph_o_tocc_:upler by the open collector output
Q Output specification: Vceo = 4.75 to 26.4 V
2 ouputsigna B
[l Safety standards
Directives Standard Name
CE (TUV) Low-voltage directives EN61800-5-1 -
EMC directives EN61800-3 -
Acquired standards Applicable standard File No.
UL UL
UL508C E179775
UL for Canada (c-UL)
KC Mark Standard

(Korea Certification Mark)

KN61000-6-2, KN61000-6-4




Driver Controls and Connectors

ODigitaI operator
MODE: Mode display LED

DATA: Data display LED MIDERETA

Motor 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.

MODE Functions

Driver status display
Closed control gain settings
Feed-forward gain settings

Data range (DATA display)
Displays the driver status
0-F (small to large)

0-A (10%/LSB)

V) SW1 (Mode button)
%) SW2 (Data button)
‘9 SW3 (OK/Write button)

LY Driving current select switch
(RUN rotary switch)

(:) SS rotary switch

¥) DIP switches

PC connector port

Encoder connector port

1/0 connector port (for connecting host devices)

@SS rotary switch
Sets the step division 1 settings.

SS setting value 0 1 2 & 4 5 6 7
[P/R] 200 400 800 1000 1600 2000 3200 5000
SS setting value 8 9 A B © D E F
[P/R] 6400 10000 12800 20000 25000 25600 50000 51200

+ The factory setting is 0.
+ Step division 1 and step division 2 can be used while switching with the
1/0 signal.

Deviation-free control gain settings

0-F (small to large)

Current settings when stopped

0-F (100%-25%)

Step division mode settings 2=2-phase; 5=5-phase

Step division 2 settings 0-F (same as SS rotary switch)

Hold brake O=release; 1=hold

Jog operation speed 1-F (100 pps/LSB)

Jog operation

>|lo|o|N|o|ga|~|lwW|IN|=|O

Alarm code display Displays the alarm code

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
settings. Download the necessary manual from the
Product Information page on our website.

@Driving current select switch (RUN rotary switch)
Sets the driving current.

Dial 0 1 2 3 4 5 6 7
Stepping motor

100 95 90 8 80 75 70 65
current (%)
Dial 8 9 A B c D E F
Steppingmotor g5 g5 50 45 40 35 30 25

current (%)
+ The factory setting is 0 (100%).

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

SW No Symbol Functions :

8 i€ SECTH. Control mode select s

7 C.SEL2 M

6 F/R Input pulse type select L]

5) LV Low-vibration mode select s

4 M.SEL1 e L

3 M.SEL2 ety

2 MSELZ Motor select OFF <> ON
1 M.SEL4

+ Set the DIP switches while the power supply is shut off. These settings
cannot be changed after the power has been turned on.
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Stepping Motors for IP65 Splash and Dust Stepping Motors [

Vacuum Environments

Synchronous Motors

Stepping Motors with

Proof Stepping Motors

Integrated Drivers
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AC Input Set Models/Drivers

H Control mode select
Select the stepping motor control mode.

SwW7 Sw8
C.SEL2 C.SEL1
OFF OFF Open-loop control

Control mode

OFF ON Analysis mode*
ON OFF Closed-loop control*
ON ON Deviation-free closed-loop control*

*An optional motor with encoder is required for modes other than open-loop control.

® Open-loop control
Controls general stepping motors.

® Analysis mode
The optional encoder allows you to detect step-out, monitor

speed, and monitor current position, etc.

® Closed-loop control
Performs closed-loop control based on feedback from the

encoder. Since the motor current is optimally controlled by
matching the load, heat buildup and current consumption
are both reduced. As this operates with positional deviation,
use the following deviation-free closed-loop control on
devices that require synchronization with pulse commands.

® Deviation-free closed-loop control
Performs closed-loop control based on feedback from the

encoder. Although the motor current is controlled according
to the load, a control to lessen positional deviation has been
added.

[Positional deviation]

Open-loop control Deviation-free Closed-loop
and analysis mode closed-loop control control

[Heat buildup, current consumption]

Closed-loop Deviation-free Open-loop control
control closed-loop control and analysis mode

M Input pulse type select
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)

Bl Low-vibration mode select

Allows for smooth operation with low vibrations, even with

step division set at coarse resolution.

SWH Operation

Lv

OFF Micro-step 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
Micro-step operation

H Motor select

Select a motor to be used with the driver.
Driver model number: F2BAW200M100

SWi1 SW2 SW3 Sw4a Motor model Remarks

M.SEL4 M.SEL3 M.SEL2 M.SEL1 number

OFF OFF OFF ON 103F5208 100 VAC input only
OFF ON ON OFF 103F7821

OFF ON ON ON 103F7822

ON OFF OFF OFF 103F7823

ON OFF OFF ON SH2861

ON OFF ON OFF SH2862

ON OFF ON ON SH2863

Other settings Reserved

Driver model number: F2BAW400M100

SW1 SW2 SW3 Sw4 Motor model el
M.SEL4 M.SEL3 M.SEL2 M.SEL1 number

OFF ON ON OFF 103F7821

OFF ON ON ON 103F7822

ON OFF OFF OFF 103F7823

ON OFF OFF ON SH2861

ON OFF ON OFF SH2862

ON OFF ON ON SH2863

Other settings Reserved




Connections and Signals

M External wiring diagram
User device Driver

Drivers

~
2
©
°
o
=
=
®
(7]
-
5
o
=
O
<

F2BAW[00M100
oNt T cna| s
N.C 1|p %2 : [i] [] ] optical
N'C 2|N B 3 | | || encoder
Inputsourcé 31AC Bl4 :I I: =
100 to 240VAC[ 41AC 92 b H Encoder (optional)
53 711 [
scl8 N[ []
7y 1 CNS nefe 4 [
L 0.H}[101 ! TH
PCIF—I;?] e NI 2 I{J>_ FG 112\ H Y
_<f—‘ N.C AN HE— I g]_ e
[ CN2
GND BNt N2 |
YGND 1 g &
e INL o[58 B2 130 Motor
k,,/' C 3 m’]
pl4 PE +—
CN3 N.CP—
P *2 N.c[e— £
CW Pulse (Pulse) [ : |: A2 J}_ ?3RRIT<+ 3 _E 'S
A3 - LT
CCW Pulse (Direction) [ i| |i Ad J}— Hold brake §’
com B1 (optional) £
|1 s | [ EKE =
[ PE b
o | | CEE
[
IN3 A7 31: o—— -
| | ® 0o
IN4 |8 31: = 8%
1 A %) :LN)_— Shielded twisted-pair cable c =
S 0 Se
OuUT1 L | [A0 | <
(=
ENC [ 1 [A12 S &
T 1 |B2 nan
oUT2 [ 83 IME 125
. 1|B4 & &_9
OUTs[ - gg @:
ENC[ - g; I)}§ N ‘2
oum[ s |>}§ 2§
1 [B10 g g
ENA [ ; ; E]‘Z 33’ %1 Only use with pins 1 and 2 of CN1 open. g ,g
ENB [ | {B13 S.j‘ *2 Use the setup software to set the general-purpose o5
L I/0 signal logic and functions for CN3. -g_ £
g 2
@S
Wiring .
S
Connector model, compatible wires 2
S
[=]
1 c
Applicable use Code Name Model Compatible wires Mf:mm'um Manufacturer .
extension 5
Power suppl CN1 Socket MSTBT 2,5/4-GF-5,08 AWG18 2m PHOENIX <
s PPY 1B Plug MSTBT 2,6/4-STF5,08 Discrete line CONTACT ®
= Power. brakes CN2 Socket MSTBT 2,5/8-GF-5,08  AWG18 to 22 20 m PHOENIX
g ' 2B Plug MSTBT 2,5/8-STF-5,08 Discrete line CONTACT
[e) L
S e CN3 Plug 8831E-026-170LD-F AWG28 (7/0.127) 2 m EE)IEQPORAHON § g
= PC 3B Receptacle 8822E-026-171D 0.2
A CN4 Tab header 1-1827876-6 =
Power o Recessed =2
supply ° g 1-1827864-6 > g
o - 4B 1827569-2 AWG22 to 28 29
1B device Recessed (AWG28 to 30)  Shielded twisted- o=
- contact 1827570-2 pair* 20 m Tyco Electronics @
(AWG22 to 28)  *The contact model Japan G.K.
Tab housing 1-1903130-6 number varies by
1903111-2 jacket dimension.
4C (AWG28 to 30)
Tab contact 1903112-2
(AWG22 to 28)
CN5 Post with base S10B-PADSS-1GW  AWG28 to 24 JST Mfa C
Communications 5B housing  PADP-10V-1-S Shielded twisted- 2 m L.td. e

Contact  SPH-002GW-P0.5S pair

- Refer to the manufacturer’s catalog for the detailed connector specifications.
+ If the length will exceed the maximum extension, take precautions to ensure that the unit does not
malfunction due to line noise.
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AC Input Set Models/

l Wiring Encoder connector (CN4)
Power supply connector (CN1) 12 (BG)\ = 11 (A8)
Pin No. Symbol Signal name 8B
1 P = g g
g &
g ":C ;C 21 L1 (A1)
4 AC AC Pin No. Signal name Lead wire color
- Do not wire the motor power line, I/O cable, or encoder cable together with the 1 (A” A phase + Blue
power cable inside the same duct. 2 (B1) A phase - Brown
- Make sure to wait for at least 1 minute after shutting down the power, before 3 (A2) B phase + Green
z-I'ungi‘ng or unplugging the power cable. Failure to do so may cause damage to 4 (32) B phase _ Purple
edriver. N
- Select the appropriate breaker, electromagnetic contactor, and noise filter after 5(A3) c phase i White
referring to the details in the Operation Manual on power supply current, inrush 6 (B3) C phase - Yellow
current, and leakage current. 7 (A4) VCC Red
8 (B4) GND Black
Power connector (CN2) ?O(Ag)s l\_ll e C_)
- p - otor overheat detection range
Pin No. Symbol Signal name Lead wire color ) 9
11 (A8) FG Black
1 A Power A phase Orange 12 (B6) — —
2 B Power A phase Blue
8 C Power B phase Red L.
4 D Power B phase Valow Communications connector (CN5)
= — — — 9 =9 10
6 — — — a0 O
7 BRK+ Hold brake + White j Bg
8 BRK- Hold brake — Black 5 G
* The color of the lead wires on the hold brake vary with the polarity. Hold brakes 1 =2
without polarity use the same lead wire color. - g "
- The power supply for the hold brake is inside of the driver. The hold brake is Pin No. Slgnal name Lead wire color
automatically controlled by the driver. 1 A Yell_ow
- Make sure to wait for at least 1 minute after shutting down the power before 2 B White
plugging or unplugging the power lines. Failure to do so may cause damage to 3 (A) =
the driver. 4 (B) —
5 GND Black
170 signal connector (CN3) 6 (vce) =
7 = —
8 = —
9 - —
10 - —

Pin No. Signal name Functions L2 il Mark il
color display color
A1 Pulse/+Pulse Forward-direction Orange Red
A2 Pulse/+Pulse pulse/pulse 9 Black
A3 DIR/-Pulse Reverse-direction Gra Red
Ad DIR/-Pulse pulse/direction Y Black
AB IN1 iier:;zrz:l-purpose Red
Gp : White |
A6 IN2 Jenera-purpose Black
input 2
A7 IN3 Qeneral-purpose Red
input 3
G | Yellow
A8 INa General-purpose Black
input 4
A9 OUT1+ General-purpose Pink Red
A10 OUT1- output 1 Black
A11 ENC+ Red
A2 ENC- Encoder C Orange Black
A13 GND Signal ground Gra Red
B1 +/-COM Common v Black
B2 oUT2+ General-purpose . | Red
B3 ouUT2- output 2 i Black
B4 OUT3+ General-purpose Yellow Red
B5 OuUT3- output 3 Black
B6 ENC+ . Red
B7 ENC- Encoder C Pink Black
B8 OUT4+ General-purpose Orange Red
B9 ouT4- output 4 9 | Black
B10 ENA+ | Red
B11 ENA- Encoder A Gray | Black
B12 ENB+ . Red
B13 ENB- Encoder B White Black

- Optional setup software and communications unit are required to set the 1/0
signal logic and functions.




Pulse Command Input

M Connection example

Connection to line driver output

Connect to open collector output

Applicable line driver: HD26C31 or equivalent
Make sure that GND is connected. Failure to do so may cause
malfunction or damage.

Make sure that GND is connected. Failure to do so may cause
malfunction or damage due to noise.

Driver

EILSKQ

Pulse oscillator

Twisted-pair

1.0kQ

HD26C32 or
equivalent

Pulse oscillator

Twisted-pair

Twisted-
pair

~

T

1.0kQ

HD26C32 or
equivalent

M Pulse waveform

Maximum response frequency: 400 kpulse/s

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 (negative logic)

Counted at the edge of pulse drop

CW pulse
(A1 pin)

CCW pulse
(A3 pin)

| |

Direction I
of motor
operation

CW rotation CCW rotation

10 ys or greater

@ 2-input type (positive logic)

Counted at the edge of pulse rise
CW pulse
(A1 pin)

CCW pulse
(A3 pin)

i
|

I | CCW rotation
\

Direction I
of motor
operation

CW rotation

10 ps or greater

- 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 oper-
ating 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 (negative logic)

Pulse Counted_a_tih_e edge of pulse drop

(AT pin A
Direction
of rotation
(A3 pin)

Direction I
of motor
operation

CW rotation CCW rotation

10 ps or greater
T

10 ps or greater
@ 1-input type (positive logic)

Counted at the edge of pulse rise
Pulse

(A1 pin)

Direction
of rotation
(A3 pin)

Direction I CW rotation CCW rotation
of motor

operation

10 ps or greater

10 ps or greater

- 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 re-
sponse time. Set a time in which the motor can respond for actual
operations.

- Either positive or negative logic can be switched and selected using a parameter. The factory preset is negative logic.
+ 1-input type and 2-input type can be switched by setting the DIP switch.
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AC Input Set Models/Drivers

General-purpose Input

M Connection example

Power supply voltage range ‘ 5to 24 VDC

With host device current sync output With host device current source output
Host device Driver Host device Driver
Y +-COM 2.2kQ Y 2.2k0
( B1

4.7 kQ

el

{AS] -

vl

5
g
L
> |

vl

| K2

"%

NTEC

el

vl

i
>1
L

none

19l

IN4
— fre]

o g

el

EnCOder Output (The motor with encoder is optional.)

B Connection example

Line driver output

Applicable line receiver: HD26C32 or equivalent
Make sure that GND is connected. Failure to do so may cause damage or malfunction due to noise.

Driver Host device
Twisted-pair
ENA+ ~
i
ENA- [
ENB+ ~
N
ENB- [
ENC+ ~
I
ENC- [
GND
When used with ENC sync output When used with ENC source output
Driver Host device Driver Host device

Twisted-pair
ENC+

Twisted-pair
ENC+




General-purpose Output

M Connection example

Drivers

Power supply voltage range |5 to 24 VDC
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When used at 24 VDC | 50 mA (maximum saturation voltage: 3.5 V or lower)

Maximum current When used at 12 VDC |30 mA (maximum saturation voltage: 3.0 V or lower)

When used at 5 VDC 10 mA (maximum saturation voltage: 2.0 V or lower)

When used with sync output When used with source output

Driver Host device Driver Host device

Y Y

I
19l Pl
19 Tom || |30

OuT3-
L | B5 O—H1 |
- [P e 1] | 3]

- B8 ( —
OUT4-

T LB

29
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DC Input Set Models/Drivers

DC Input Set Models oo
Specifications/Characteristics Diagram P pp. 33 to 40

Unipolar, Bipolar

Motor Dimensions P pp. 41 to 42 Motor Specifications P p. 43
Driver DimensionsPp. 44 Driver SpecificationsPp. 45

M Set configuration items

Driver terminal block type C€ c“:bs @

Unipolar Model number: US1D200P10 Input source: 24/36 VDC

Bipolar Model number: BS1D200P10 Input source: 24/36 VDC
- The operation manual can be downloaded from our website.
- Drivers are available for separate purchase.
Connector-type drivers are also available. Contact us for details.

Motor

Unipolar  Motor size: 28 mm sq. (1.10 inch sq.), 42 mm sq.
(1.65 inch sq.), 56 mm sq. (2.20 inch sq.)

Bipolar Motor size: 28 mm sq. (1.10 inch sq.), 42 mm sq.
(1.65 inch sq.), 50 mm sq. (1.97 inch sq.),
56 mm sq. (2.20 inch sq.), 60 mm sq.
(2.36inch sq.)

Cable with connector (Supplied only with connector-type motors)

System Configuration Diagram

Motor e T e 2y ¢

Host devices
PLC

Driver i
(Photo: US1D200P10) V!‘ M
) oy

® e 0 ® 080 888
elele e e oo o e e

Pulse signal

Switching Noise filter
power supply
24 10 36 VDC

Converts AC power Filters out incoming
to DC power. noise from power
line.

Electromagnetic Molded case

contractor circuit breaker

Single phase
—_— —_—
100 to 230 VAC

Switches driver Protects the power
power on/off. line. Cuts off circuit
Use together with a in the event of
surge protector. overcurrent.



Set Model Numbering Convention

Not every combination of the following codes or characters is available. Check the set model component details on the p. 32 for the model
number combinations, or contact us.

Example: This is a set model number for the AC input driver (model number: US1D200P10) and motor (model number:
103H7121-0440). The motor specifications are motor size: 56 mm sq. (2.20 inch sq.), motor length: 41.8 mm
(1.65 inch), single shaft.

DU1 6 H711 S

~
2
]
S
o
=
-
)
(]
-
5
2
£
(&)
(=]

4
]
2
=]
=
=1
=
o
&
Stepping motor shaft specification b
S: Single shaft
D: Dual shaft "
"‘;; 4
58
Ao
. T E
Stepping motor total length &2
<'a
o a
Stepping motor size ‘—Q“_ e
28 mm sq. 42 mm sq. 50 mm sq. 56 mm sq. 60 mm sq. N
c (1.10in sq.) (1.65 in sq.) (1.97 in sq.) (2.20 in sq.) (2.36in sq.) 0 ‘g
ode ©
Tyoe Motor Type Motor Tyoe Motor Type Motor Tyoe Motor Tyoe Motor Type Motor -4 <]
VP length: mm s length: mm VP length: mm s length: mm VP length: mm o length: mm s length: o
code code - code - code ) code - code -
(in) (in) (in) (in) (in) (in) mm (in)
1 SH2281 32 (1.26) 103H5205 33 (1.30) SH1421 33 (1.30) 103H6701 39.8(1.57) 103H7121 41.8(1.65) 103H7821 44.8(1.76) SH1601 42 (1.65) 2
2 103H5208 39 (1.54) SH1422 39 (1.54) 103H7822 53.8(2.12) SH1602 54 (2.12) L g
8 103H6703 51.3(2.02) 103H7123 53.8(2.12) 103H7823 85.8(3.38) 0 E
4 103H5210 48 (1.89) SH1424 48 (1.89) ‘8 g
5 SH2285 515(203) 23
6 103H7126 75.8 (2.89) mI.E
c
£ e
52
&8
- - - >
Stepping motor size Basic step angle
28:28 mm sq. (1.10 inch sq.) 1.8° ®
. o o
52: 42 mm sq. (1.65 inch sq.) 1.8 2
14: 42 mm sq. (1.65 inch sq.) 0.9° =
67: 50 mm sq. (1.97 inch sq.) 1.8° 3
. o c
71: 56 mm sq. (2.20 inch sq.) 1.8 2
. o <
78: 60 mm sq. (2.36 inch sq.) 1.8 g
16: 60 mm sq. (2.36 inch sq.) 0.9° )

Stepping motor series name
H: H series
S: SH series

Rated current specification
4: 1 A/lphase 5: 1.2 A/phase 6: 2 A/phase

| Model |

Driver specification
U: Unipolar B: Bipolar

Stepping Motors with
Integrated Drivers

D: DC input

31



DC Input Set Models/Drivers

Set Model Co nfig uration Thissetincludes the driver, motor and cable with motor connector.

Unipolar Bundled driver model number: US1D200P10

Single shaft Dual shaft )
Motor Set configuration items Set configuration items Basic Rated Page
size Set model Motor model Cable with motor con- Set model Motor model Cable with motor con- B Specifica- Dimen-
number number angle (A/phase) >Pecrica- Uime
number nector model number number nector model number tions sions
28 mm DU14S281S SH2281-5271 LIES DU14S281D SH2281-5231 LIS 1.8° 1 p.33 p.41
sq. DU14S285S SH2285-5271 B = DU14S285D SH2285-5231 B = 1.8° 1 p.33 p.41
DU15H521S 103H5205-0440 c 4835710-1 DU15H521D 103H5205-0410 ¢ 4835710-1 1.8° 1.2 p.33 p.41
DU15H522S 103H5208-0440 c 4835710-1 DU15H522D 103H5208-0410 ¢ 4835710-1 1.8° 1.2 p.33 p.41
42 mm DU15H524S 103H5210-0440 c¢ 4835710-1 DU15H524D 103H5210-0410 ¢ 4835710-1 1.8 1.2 p.34 p.41
sq. DU15S141S SH1421-0441 LIS DU15S141D SH1421-0411 L= 0.9° 1.2 p.34 p.41
DU15S142S SH1422-0441 LIS DU15S142D SH1422-0411 L — 0.9° 1.2 p.34 p.41
DU15S144S SH1424-0441 LY== DU15S144D SH1424-0411 LY== 0.9° 1.2 p.34 p.41
DU16H711S 103H7121-0440 L — DU16H711D 103H7121-0410 L — 1.8° 2 p.35 p.42
:g-mm DU16H713S 103H7123-0440 L — DU16H713D 103H7123-0410 L — 1.8° 2 p.35 p.42
DU16H716S 103H7126-0440 L — DU16H716D 103H7126-0410 L — 1.8° 2 p.35 p.42

Motors marked with an (L) are lead wire types. Either a 300 mm (11.81 inch) or a 305 mm (12.01 inch) or greater lead wire is attached to the motor.
Motors marked with a (©) are connector types. Cables with connectors for motors as shown below are included.

@ Cable with motor connector (Supplied only with connector-type motors)
Bundled cable (Unipolar 42 mm sq. (1.65 inch sq.) motors Manufacturer: J.S.T. Mfg. Co., Ltd.

only, model number: 4835710-1) Housing: EHR-6 Black

Pin: SEH-001T-P0.6 ) i 500 (1.64 feet) min.

Pin No. Lead wire color [—¥
Black

Red
Yellow
Blue
Orange
White

= NWpOOO

Lead wire: UL1430 AWG26

Bipolar Bundled driver model number: BS1D200P10

Single shaft Dual shaft i
Motor Set configuration items Set configuration items Basic Rated Page
size Set model Motor model Cable with motor con- eeas] Motor model Cable with motor con- et Specifica- Dimen-
number number angle (A/phase) oPeciiica- Uimen
number nector model number number nector model number tions sions
28 mm DB14S281S SH2281-5771 B = DB14S281D SH2281-5731 B = 1.8° 1 p.36 p.41
sq. DB14S285S SH2285-5771 B = DB14S285D SH2285-5731 LGS 1.8 1 p.36 p.41
DB14H521S 103H5205-5240 L — DB14H521D 103H5205-5210 L — 1.8° 1 p.36 p.41
DB14H522S 103H5208-5240 L — DB14H522D 103H5208-5210 L — 1.8 1 p.36 p.41
42 mm DB14H524S 103H5210-5240 L — DB14H524D 103H5210-5210 L — 1.8° 1 p.37 p.41
sq. DB16S141S SH1421-5241 LIS DB16S141D SH1421-5211 LIS 09 2 p.37 p.41
DB16S142S SH1422-5241 LIS DB16S142D SH1422-5211 LIS 0.9° 2 p.37 p.41
DB16S144S SH1424-5241 LIS DB16S144D SH1424-5211 LIS 09 2 p.37 p.41
50 mm DB16H671S 103H6701-5040 L — DB16H671D 103H6701-5010 L — 1.8° 2 p.38 p.42
sq. DB16H673S 103H6703-5040 L — DB16H673D 103H6703-5010 L — 1.8 2 p.38 p.42
DB16H711S 103H7121-5740 L — DB16H711D 103H7121-5710 L — 1.8° 2 p.38 p.42
:g.mm DB16H713S 103H7123-5740 L — DB16H713D 103H7123-5710 L — 1.8 2 p.38 p.42
DB16H716S 103H7126-5740 L — DB16H716D 103H7126-5710 L — 1.8° 2 p.39 p.42
DB16H781S 103H7821-5740 ¢ 4837961-1 DB16H781D 103H7821-5710 c 4837961-1 1.8° 2 p.39 p.42
DB16H782S 103H7822-5740 c 4837961-1 DB16H782D 103H7822-5710 c 4837961-1 1.8° 2 p.39 p.42
(sig.mm DB16H783S 103H7823-5740 ¢ 4837961-1 DB16H783D 103H7823-5710 c 4837961-1 1.8° 2 p.39 p.42
DB16S161S SH1601-5240 LIS DB16S161D SH1601-5210 B = 0.9° 2 p.40 p.42
DB16S162S SH1602-5240 B = DB16S162D SH1602-5210 B = 0.9 2 p.40 p.42
Motors marked with an (L) are lead wire types. Either a 300 mm (11.81 inch) or a 305 mm (12.01 inch) or greater lead wire is attached to the motor.
Motors marked with a (©) are connector types. Cables with connectors for motors as shown below are included.
@ Cable with motor connector (Supplied only with connector-type motors)
Bundled cable (Bipolar 60 mm sq. (2.36 inch sq.) motors  Manufacturer: J.S.T. Mfg. Co,, Ltd. 500 (1.64 feet) min. ‘
only, model number: 4837961-1) Housing: VHR-4N ‘E
Pin: SVH-21T-P1.1
Pin No. Lead wire color Lead wire: UL1430 AWG22
4 Yellow —
3 Red —|| T 1\s —
2 Blue —|| —I N =
1 Orange — |




I Unipolar DCinputdriver (Model No.: US1D200P10) + Motor

Size Motor size 28 mm sq. (1.10 in sq.)/Basic step angle 1.8° 42 mm sq. (1.65 in sq.)/Basic step angle 1.8°
Motor length 32 mm (1.26 in) 51.5 mm (2.03 in) 33 mm (1.30in) 39 mm (1.89 in)
Single  Setmodel number DU14S281S DU14S285S DU15H521S DU15H522S
shaft  Configuration item: motor number SH2281-5271 SH2285-5271 103H5205-0440 103H5208-0440
Dual Set model number DU14S281D DU14S285D DU15H521D DU15H522D
shaft  Configuration item: motor number SH2281-5231 SH2285-5231 103H5205-0410 103H5208-0410
Holding torque N-m (oz-in) 0.055 (7.79) 0.115 (16.28) 0.2 (28.32) 0.3 (42.48)
Rotor inertia X 10-*kg-m?(0z-in?) 0.01 (0.05) 0.022 (0.12) 0.036 (0.20) 0.056 (0.31)
Rated current A/phase 1 1 1.2 1.2
Motor mass *' kg (Ibs) 0.11 (0.24) 0.2 (0.44) 0.23 (0.51) 0.29 (0.64)
Allowable thrust load N (Ibs) 3(0.67) 3(0.67) 10 (2.25) 10 (2.25)
Allowable radial load *2 N (Ibs) 42 (9.44) 49 (11.02) 26 (5.85) 25 (5.62)
*1 Driver massPp. 45 *2 The load point is at the tip of the output shaft.
M Characteristics diagram
With rubber coupling Pull-out torque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ®
Source current (no load)  Full step === Half step === Source current (load applied)  Full step = Half step -
DU14S281S 24VDC 36VDC
10 10
DU14S281D uy 0 [ g 01 (o
121 008 8 < 121 08 8
E 10{E Pull-out torque FT e E 10{E Pull-out torque -
8 12006 RER 6 £ 8 200 = 6 2
s 8 % \\\ Ls 3 ® 8 % \\\ r5 3
g 618 43 g 618 43
004 8 004/ 3
B 4lF 133 i 33
2 0.02 Source current ? 2 0.02 Source current f
LLUL Lo bbbt oo r r
0d 0 TR 0 0J 0 THTHN‘ 1 1 - 0
0.1 1 10 100 0.1 1 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
Full step Full step : o
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Half step T ; R — Half step : T T
100 1000 2000 3000 5000 0 1000 2000 3000 5000
Number of rotations (min~") Number of rotations (min~")
DU14S285S 24VDC 36 VDC
1 02 10 1 02 10
DU145285D % T 9 % M1 L
24 016 Pull-out torque 8 g 249 018 Pull-out torque 8 g
SaE i ——N 7 e 20 E . ma =
8 s 201 ] 6 2 R T 31 = ‘\ 6 2
ER] F5 3 ] / F5 3
S124 £ 4 3 o124 2 4 3
5 S 0.08 \ [, ; k5 S 0.08 s rg
8- - 3 81 A 3
1 0.04 ‘S{)‘ujrﬁe current 2 @ 4 0.04 Source current 2
S N T ekl 1 1 L e M
0l 0 T 1: CRAT 0T 0 0J 0 ‘TTHH o L IO~ 0
0.1 1 10 100 0.1 1 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
Full step Full step r T
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Half step : (. Half step " T
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min~') Number of rotations (min~")
DU15H521S 24VDC 36 VDC
10 10
DU15H521D o) 08 [g o) 08 (o
601 o4 8 % o4 8 <
S50 E F1 e E50{E L7
8l Z03 6 ¢ Sl 203 6 £
z E] ‘P‘u‘”‘-ﬂutmr‘que‘ L5 3 2 @ Pun-outtor‘que‘ ls 3
S 30 EOZ 48 o 304 EOZ 4 3
o o Y ™ e o Y N 2
== T PSS SUEIIIEE
01 ource curren 2 0.1 Source current 2
101 | sttt L 101 LU e L1
ol o AN W £ 0 o o A W 0 0
0.1 1 10 100 0.1 1 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
Full step " —— ; Full step : —
Half step 100 ‘ 1000 2009 SODQ 5q00 ‘ Half step 100 ‘ 1000 ZOQU SOOQ 5q00 ‘
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min~") Number of rotations (min~)
DU15H522S 24VDC 36 VDC
10 10
DU15H522D 0y 05 Lo o) 08 Lo
60 g4 s 0 g 8 <
.7;: 50+ E Pull-out torque r7 e E 54 € Pull-out torque r7 :,E,
8 ] E03 6 £ Sl 203 = 6 £
%40’ @ N L5 3 sV RN L5 3
= 48 £301 S 48
o o Y = o o Y =
I R *208) a0 \ ) 72"8’
0.1 Source current 0.1 ource curren
104 L bbbt TN L1 104 LU bttt L1
ol o i = S SR 0 ol o S 0
0.1 1 10 100 0.1 1 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
Full step , o Full step . e —
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Half step " T ——— Half step T i J—
100 1000 2000 3000 5000 100 1000 2000 3000 5000

System Configuration DiagramPp. 30 Set Model Configuration®p. 32 Motor Dimensions P pp. 41 to 42

Number of rotations (min~")

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

Number of rotations (min~")

Driver DimensionsPp. 44
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DC Input Set Models/Drivers

I Unipolar DCinputdriver (Model No.: US1D200P10) + Motor

Size Motor size 42 mm S, (165 in sq)/Basic step angle 18° 42 mm sq. (1.65 in sq.)/Basic step angle 0.9°
Motor length 48 mm (1.89 in) 33 mm (1.30in) 39 mm (1.54 in) 48 mm (1.89 in)
Single  Setmodel number DU15H524S DU15S141S DU15S142S DU15S144S
shaft  Configuration item: motor number 103H5210-0440 SH1421-0441 SH1422-0441 SH1424-0441
Dual Set model number DU15H524D DU15S141D DU15S142D DU15S144D
shaft  Configuration item: motor number 103H5210-0410 SH1421-0411 SH1422-0411 SH1424-0411
Holding torque N-m (oz-in) 0.37 (52.39) 0.2 (28.32) 0.29 (41.07) 0.39 (55.23)
Rotor inertia X 10-*kg-m?(0z-in?) 0.074 (0.40) 0.044 (0.24) 0.066 (0.361) 0.089 (0.487)
Rated current A/phase 1.2 1.2 1.2 1.2
Motor mass *' kg (Ibs) 0.37 (0.82) 0.24 (0.53) 0.29 (0.64) 0.38 (0.84)
Allowable thrust load N (Ibs) 10 (2.25) 10 (2.25) 10 (2.25) 10 (2.25)
Allowable radial load *2 N (Ibs) 23 (5.17) 25 (5.62) 24 (5.4) 20 (4.5)
*1 Driver massPp. 45 *2 The load point is at the tip of the output shaft.
M Characteristics diagram
With rubber coupling Pull-out torque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ®
Source current (no load)  Full step === Half step === Source current (load applied)  Full step = Half step -
DU15H524S 24VDC 36VDC
105 10 1 05 10
DU15H524D 70 TTTTT Lo 70 [ TTT Lo
60+ 04—t Pull-out torque 8 3 60 04— Pull-out torque 8 I
SWE ] Ew|E e
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ol 0 T ~FSE3s4 Ll 0 0 0 LTI FIITHTE=" 0
0.1 1 10 100 0.1 1 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
Full step , — Full step . —
Half step 100 ‘ 1000 20Q0 3009 5900 ‘ Half step 100 ‘ 1000 ZOOP 300q 5900 ‘
1 1000 2000 3000 5000 0 1000 2000 3000 5000
Number of rotations (min~") Number of rotations (min~)
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ol o \ HHW TR 0 ol o [T =T33 8
0.1 10 100 0.1 10 100
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Full step , ' ] Full step T ' T
Half step 100 ‘ 1000 ZOQU 30?0 5900 ‘ Half step 100 1000 2000 3000 5000
100 1000 2000 3000 5000 00 1000 2000 3000 5000
Number of rotations (min~) Number of rotations (min~)
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% 50 E u ju orque Ly g E 504 E Pull-out torque L7 g
S0l Z03 6 = Sl E 03 6 =
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E :3 g F5 3 2 :E g F5 B
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S k5 0.2 [ g 5 S 0.2 [, g
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P wmn ; | P s |
=0 - 00 0 0 . 00 °
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100 1000 2000 3000 5000 100 1000 2000 3000 5000
Half step T Half step T
100 1000 2000 3000 5000 100 1000 2000 3000 5000

Number of rotations (min~) Number of rotations (min~)

System Configuration DiagramPp. 30 Set Model Configuration®p. 32 Motor Dimensions P pp. 41 to 42

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.
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I Unipolar DCinputdriver (Model No.: US1D200P10) + Motor

S Motor size 56 mm sq. (2.20 in sq.)/Basic step angle 1.8°
Motor length 41.8 mm (1.65 in) 53.8 mm (2.12in) 75.8 mm (2.98 in)
Single  Setmodel number DU16H711S DU16H713S DU16H716S
shaft  Configuration item: motor number 103H7121-0440 103H7123-0440 103H7126-0440
Dual Set model number DU16H711D DU16H713D DU16H716D
shaft  Configuration item: motor number 103H7121-0410 103H7123-0410 103H7126-0410
Holding torque N-m (oz-in) 0.39 (55.23) 0.83 (117.5) 1.27 (179.8)
Rotor inertia X 10+*kg-m?(0z:in?) 0.1 (0.55) 0.21 (1.15) 0.36 (1.97)
Rated current A/phase 2 2 2
Motor mass *' kg (Ibs) 0.47 (1.04) 0.65 (1.43) 0.98 (2.16)
Allowable thrust load N (Ibs) 15 (3.37) 15 (3.37) 15 (3.37)
Allowable radial load *2 N (Ibs) 78 (17.54) 71 (15.96) 62 (13.94)
*1 Driver massPp. 45 *2 The load point is at the tip of the output shaft.
M Characteristics diagram
With rubber coupling Pull-out torque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ®
Source current (no load)  Full step === Half step === Source current (load applied)  Full step = Half step -
DU16H711S 24VDC 36 VDC
10 10
DU16H711D oy 05 g o) 05 (g
607 o4 i 8 g 8071 o4 i N 8 I
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00.1 1 10 100 0 00.1 1 10 100 0
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100 1000 2000 3000 5000 100 1000 2000 3000 5000
Half step T y — Half step . , p—
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min~") Number of rotations (min~")
DU16H713S 24VDC 36 VDC
10 10
DU16H713D o MO 5 1w 1O T T ,
Pull-out torque [ Pull-out torque [
1200 gg 8 2 1200 g 8 2
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& S 04 [ ; 5 S 04 s g
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- 057 1 10 100 ° - 057 1 10 100"
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Full step . — Full step : —
100 1000 2000 3000 5000 100 1000 2000 3000 5000
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100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min~) Number of rotations (min~")
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System Configuration DiagramPp. 30 Set Model ConfigurationP»p. 32 Motor DimensionsPpp. 41 to 42 Driver DimensionsPp. 44

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

I Bipolar DCinput driver (Model No.: BSTD200P10) + Motor

Size Motor size 28 mm sq. (1.10 in sq.)/Basic step angle1.8° 42 mm sq. (1.65 in sq.)/Basic step angle1.8°
Motor length 32 mm (1.26 in) 51.5 mm (2.03 in) 33 mm (1.30in) 39 mm (1.54 in)
Single  Setmodel number DB14S281S DB14S285S DB14H521S DB14H522S
shaft  Configuration item: motor number SH2281-5771 SH2285-5771 103H5205-5240 103H5208-5240
Dual Set model number DB14S281D DB14S285D DB14H521D DB14H522D
shaft  Configuration item: motor number SH2281-5731 SH2285-5731 103H5205-5210 103H5208-5210
Holding torque N-m (oz-in) 0.07 (9.91) 0.145 (20.53) 0.265 (37.53) 0.39 (55.23)
Rotor inertia X 10-*kg-m?(0z-in?) 0.01 (0.05) 0.022 (0.12) 0.036 (0.20) 0.056 (0.31)
Rated current A/phase 1 1 1 1
Motor mass *' kg (Ibs) 0.11 (0.24) 0.2 (0.44) 0.23 (0.51) 0.29 (0.64)
Allowable thrust load N (Ibs) 3(0.67) 3(0.67) 10 (2.25) 10 (2.25)
Allowable radial load *2 N (Ibs) 42 (9.44) 49 (9.44) 26 (5.85) 24 (5.4)
*1 Driver massPp. 45 *2 The load point is at the tip of the output shaft.
M Characteristics diagram
With rubber coupling Pull-out torque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ®
Source current (no load)  Full step === Half step === Source current (load applied)  Full step = Half step -
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System Configuration DiagramPp. 12 Set Model Configuration®»p. 32 Motor DimensionsPpp. 41 to 42

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

Driver DimensionsPp. 44



I Bipolar DCinput driver (Model No.: BS1D200P10) + Motor

Size Motor size 42 mm sq. (1.65in sq./Basic step angle1.8" 42 mm sq. (1.65 in sq.)/Basic step angle 0.9°
Motor length 48 mm (1.89 in) 33 mm (1.30in) 39 mm (1.54 in) 48 mm (1.89 in)
Single  Setmodel number DB14H524S DB16S141S DB16S142S DB16S144S
shaft  Configuration item: motor number 103H5210-5240 SH1421-5241 SH1422-5241 SH1424-5241
Dual Set model number DB14H524D DB16S141D DB16S142D DB16S144D
shaft  Configuration item: motor number 103H5210-5210 SH1421-5211 SH1422-5211 SH1424-5211 >
Holding torque N-m (oz-in) 0.51 (72.22) 0.23 (32.57) 0.34 (48.15) 0.48 (67.97) E
Rotor inertia X 10-*kg-m?(0z-in?) 0.074 (0.40) 0.044 (0.24) 0.066 (0.361) 0.089 (0.487) é
Rated current A/phase 1 2 2 2 - g
o
Motor mass *! kg (Ibs) 0.37 (0.82) 0.24 (0.53) 0.29 (0.64) 0.38 (0.84) »n -2
Allowable thrust load N (Ibs) 10 (2.25) 10 (2.25) 10 (2.25) 10 (2.25) 3@
Allowable radial load *2 N (Ibs) 21 (4.72) 25 (5.62) 24 (5.4) 20 (4.5) £
*1 Driver massPp. 45 *2 The load point is at the tip of the output shaft. 8
M Characteristics diagram
With rubber coupling Pull-out torque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ®
Source current (no load)  Full step === Half step === Source current (load applied)  Full step = Half step -
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System Configuration DiagramPp. 12 Set Model Configuration®p. 32 Motor DimensionsPpp. 41 to 42 Driver DimensionsPp. 44

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

I Bipolar DCinput driver (Model No.: BS1D200P10) + Motor

Size Motor size 50 mm sq. (1.97 in sq.)/Basic step angle 1.8° 56 mm sq. (2.20 in sq.)/Basic step angle 1.8°

Motor length 39.8 mm (1.57 in) 51.3 mm (2.02 in) 41.8 mm (1.65 in) 53.8 mm (2.12in)
Single  Setmodel number DB16H671S DB16H673S DB16H711S DB16H713S
shaft  Configuration item: motor number 103H6701-5040 103H6703-5040 103H7121-5740 103H7123-5740
Dual Set model number DB16H671D DB16H673D DB16H711D DB16H713D
shaft  Configuration item: motor number 103H6701-5010 103H6703-5010 103H7121-5710 103H7123-5710
Holding torque N-m (0z-in) 0.28 (39.6) 0.49 (69.4) 0.55 (77.9) 1.0 (141.6)
Rotor inertia X 10%g-m?(0z-in?) 0.057 (0.31) 0.118 (0.65) 0.1 (0.55) 0.21 (1.15)
Rated current A/phase 2 2 2 2
Motor mass *' kg (Ibs) 0.35(0.77) 0.5 (1.10) 0.47 (1.04) 0.65 (1.43)
Allowable thrust load N (Ibs) 15 (3.37) 15 (3.37) 15 (3.37) 15 (3.37)
Allowable radial load *2 N (Ibs) 79 (17.76) 75 (16.86) 70 (15.74) 56 (12.59)
*1 Driver massPp. 45 *2 The load point is at the tip of the output shaft.
M Characteristics diagram

With rubber coupling Pull-out torque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded
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System Configuration DiagramPp. 12 Set Model Configuration®p. 32 Motor DimensionsPpp. 41 to 42 Driver DimensionsPp. 44

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



I Bipolar DCinput driver (Model No.: BS1D200P10) + Motor

Size Motor size 56 mm . (2201n sq.)/Basic step angle 1.8 60 mm sq. (2.36 in sq.)/Basic step angle 1.8°
Motor length 75.8 mm (2.98 in) 44.8 mm (1.76 in) 53.8 mm (2.12 in) 85.8 mm (3.38 in)
Single  Setmodel number DB16H716S DB16H781S DB16H782S DB16H783S
shaft  Configuration item: motor number 103H7126-5740 103H7821-5740 103H7822-5740 103H7823-5740
Dual Set model number DB16H716D DB16H781D DB16H782D DB16H783D
shaft  Configuration item: motor number 103H7126-5710 103H7821-5710 103H7822-5710 103H7823-5710 >
Holding torque N-m (oz-in) 1.6 (226.6) 0.88 (124.6) 1.37 (194.0) 2.7 (382.3) E
Rotor inertia X 10-*kg-m?(0z-in?) 0.36 (1.97) 0.275 (1.50) 0.4 (2.19) 0.84 (4.59) é
Rated current A/phase 2 2 2 2 - g
Motor mass *' kg (Ibs) 0.98 (2.16) 0.6 (1.32) 0.77 (1.70) 1.34 (2.95) & =
Allowable thrust load N (lbs) 15 (3.37) 15 (3.37) 15 (3.37) 15 (3.37) 3@
Allowable radial load *2 N (Ibs) 33(7.42) 109 (24.5) 101 (22.71) 71 (15.96) £
*1 Driver massPp. 45 *2 The load point is at the tip of the output shaft. 8
M Characteristics diagram
With rubber coupling Pull-out torque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ®
Source current (no load)  Full step === Half step === Source current (load applied)  Full step = Half step -
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System Configuration DiagramPp. 12 Set Model Configuration®p. 32 Motor DimensionsPpp. 41 to 42 Driver DimensionsPp. 44

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/

I Bipolar DCinput driver (Model No.: BSTD200P10) + Motor

Drivers

Size Motor size 60 mm sq. (2.36 in sq.)/Basic step angle 0.9°
Motor length 42 mm (16.54 in) 54 mm (21.26 in)
Single  Setmodel number DB16S161S DB16S162S
shaft  Configuration item: motor number SH1601-5240 SH1602-5240
Dual Set model number DB16S161D DB16S162D
shaft  Configuration item: motor number SH1601-5210 SH1602-5210
Holding torque N-m (0z-in) 0.69 (97.71) 1.28 (181.26)
Rotor inertia X 10+*kg-m?(0z:in?) 0.24 (1.312) 0.4 (2.187)
Rated current A/phase 2 2
Motor mass *' kg (Ibs) 0.55 (1.21) 0.8 (1.76)
Allowable thrust load N (Ibs) 15 (3.37) 15 (3.37)
Allowable radial load *? N (Ibs) 78 (17.54) 65 (14.61)
*1 Driver massPp. 45 *2 The load point is at the tip of the output shaft.
M Characteristics diagram
With rubber coupling Pull-out torque  Full step ——  Half step —— fs : Maximum self-start frequency when not loaded  Full step ® Half step ®
Source current (no load)  Full step === Half step === Source current (load applied)  Full step = Half step -
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System Configuration DiagramPp. 12 Set Model Configuration»p. 32 Motor DimensionsPpp. 41 to 42 Driver DimensionsPp. 44

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



Stepping Motor: Dimensions

[Unit: mm (inch)]

28 mm sq. (1.10 inch sq.)

Lead wire: UL3265 AWG28
4-M2.5X0.45

[m]
Effective tapping (D12180i_—8b52)
10£0.8 L+0.8 1505 depth3.2(13) min. 4234025
(.39£.03) (L+.03)  (59%.02 88 (4-91£07)
== +1 88
88 |<lz ﬂ/ 1.5+0.76 100 5 &
®|88 |S|s (.06+.03) +04103| &
5| o (8 (39700] & s
°g & H —o782 >
|5+ ©|83 f \
) _1[TH i os| 77 | INeAA0
—34 LL J_I & 5 \)L\LJHU
S| e *® (]
4.510.15 @ = o o
(.1771%£.006) R3 min._ 4.5+0.15
Cross section S-S (R12min) — 13771£.006)

Note: A unipolar motor is illustrated; bipolar motors have four lead wires.

Unipolar
Set model number Motor model number Motor length
Single shaft Dual shaft Single shaft Dual shaft (L)
DU14S281S DU14S281D SH2281-5271 SH2281-5231 32 (1.26)
DU14S285S DU14S285D SH2285-5271 SH2285-5231 51.5 (2.03)
Bipolar
Set model number Motor model number Motor length
Single shaft Dual shaft Single shaft Dual shaft (L)
DB14S281S DB14S281D SH2281-5771 SH2281-5731 32(1.26)
DB14S285S DB14S285D SH2285-5771 SH2285-5731 51.5 (2.03)
42 mm sq. (1.65 inch sq.)
042+0.25
15%1 L+0.5 24+0.5 (81.65+.01)
(.69%.04) (L%.02)  (.94%.02) 4-31+0.25
(4-1.22+.01)
1.5£0.76 |, 27(1.06)
(.06+.03)
11(.44) . 28(1.1)
min. min.
- o © X
SR ﬁ: E
o] =2 e 5
o N WY N
- §§ A‘S s &= A =
5/ |1 [ 83 — 2
©9| |88
[Te) © ol " -
8| 2 oa| o 4 M3>.<0.5 ;
s sl 8 Effective tapping depth
— S = depth 4(.16) min.
S
Unipolar
Set model number Motor model number Motor length
Single shaft Dual shaft Single shaft Dual shaft (L)
DU15H521S DU15H521D 103H5205-0440 103H5205-0410 33(1.25)
DU15H522S DU15H522D 103H5208-0440 103H5208-0410 39 (1.54)
DU15H524S DU15H524D 103H5210-0440 103H5210-0410 48 (1.89)

Motor cable Model number: 4835710-1

Manufacturer: J.S.T. Mfg. Co., Ltd.
Housing: EHR-6 Black

Pin: SEH-001T-P0.6 \" 500 (1.64 feet) min.
Pin No. Lead wire color [~% ‘
6 Black L
5 Red C
4 Yellow C_ |
3 Blue L |
2 Orange L]
1 White |

Lead wire: UL1430 AWG26

This driver-motor cable is for motor model numbers 103H52[1[]-04[[].

42 mm sq.

(1.65 inch sq.)

Lead wire: UL1430 AWG26

042+0.25
/ L+0.5 24+0.5 (81.65=+.01)
(L+.02) (.94+.02) S5 4-31+0.25
6 max. 24 max. 38 (4-1.22+.01) —
(.24 max.) (.94 max.) ST %
5 18 max. X| @
= \/ 15*‘10 s (71max) | | g€
c.= p—
EE| 1ot 1.520.76 00| e | AM3X05 0|8
o5 |(:591£.04) [ 06+.03)I ‘.59 00l| S| Effective tapping —
S (.06%.03) > :
&= oS | depth 4 (.16) min. ~
L 8 >§> o
S SER /c__b\
T : oo| 73 /7(”)(\

5 LI Y
NEH R3 min. - o L] e
582 ] [ (R.12 min.) N -

o3| = 4.540.15
wl 2
g 3 (.1771£.006)
Bipolar
Set model number Motor model number Motor length
Single shaft Dual shaft Single shaft Dual shaft (L)
DB14H521S DB14H521D 103H5205-5240 103H5205-5210 33(1.25)
DB14H522S DB14H522D 103H5208-5240 103H5208-5210 39 (1.54)
DB14H524S DB14H524D 103H5210-5240 103H5210-5210 48 (1.89)
42 mm sq. (1.65 inch sq.)
Lead wire:
UL3385 AWG24
4-M3X0.5 042+
151 L+0.8 24+0.5 Effective tapping (Df_%gg..%?)
(.59+£.04) (L£.03) (.94£.02)  depth 4 (.16) min.
i 4-31£0.25
ST +1 88 (4-1.22+.01)
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Cross section S-S 4.5%+0.15
(.1771%.006)

Note: A bipolar motor is illustrated; unipolar motors have six lead wires.

Unipolar

Set model number Motor model number Motor length
Single shaft Dual shaft Single shaft Dual shaft (L)
DU15S141S DU15S141D SH1421-0441 SH1421-0411 33 (1.25)
DU15S142S DU15S142D SH1422-0441 SH1422-0411 39 (1.54)
DU15S144S DU15S5144D SH1424-0441 SH1424-0411 48 (1.89)
Bipolar

Set model number Motor model number Motor length
Single shaft Dual shaft Single shaft Dual shaft (L)
DB16S141S DB16S141D SH1421-5241 SH1421-5211 33(1.25)
DB16S142S DB16S142D SH1422-5241 SH1422-5211 39 (1.54)
DB16S144S DB16S144D SH1424-5241 SH1424-5211 48 (1.89)
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Stepping Motor: Dimensions

[Unit: mm (inch)]

50 mm sq. (1.97 inch sq.)

60 mm sq. (2.36 inch sq.)

Lead wire: UL3266 AWG22 15.5%1 L+0.8 20.6+0.5 06040.5
15.5+1 L+0.8 20.6+0.5 (.61%£.04) (L£.03) (’.8“11.02) (52.36%.02)
(.61£.04) (L£.03) (.81%£.02) é_uo? 740.25 S8 4-47.14+0.13 o
33 (.2755.0098) =5 (4-1.86+.005) beéds e
Lo I —
B0+ 1.5+0.25 BN . AWG22
O1er02) s (.06£.0098) s <£f ABz2
c 97 - —=| E=
: : : 2 galll il
€ 1.540.25 4-4130.13 S = o 8d
= T06E.01) (4-1.61+.005) oo o9 = (& %
5 5+0.25 25 (.98) max. =& ogs B, S
k=]
® (2£.01) 5 S S s i &5 0
8 5| VY U
[] P < o . 2ls &)
© ) | %
EYS © - ] +0.5
2|83 @ﬁx ® £ 4-945 0
—+ o g N N g ( +.02
—L°g g @ 2 : 4-¢.18 .00
wlon 2 J © Bipolar
o g §§ - @ [ @ Set model number Motor model number Motor length
EI NES X ©) Single shaft___ Dual shaft Single shaft Dual shaft
© g o g 88 +0.5 DB16S161S DB16S161D SH1601-5240 SH1601-5210 42 (1.65)
o= Y 4-94.5 0 DB16S162S DB16S162D SH1602-5240 SH1602-5210 54 (2.13)
gl 9 ( +.02 )
. el _®& 4-¢.18 .00
Bipolar
Set model number Motor model number Motor length
Single shaft Dual shaft Single shaft Dual shaft (L)
DB16H671S DB16H671D 103H6701-5040  103H6701-5010  39.8 (1.57)
DB16H673S DB16H673D 103H6703-5040 103H6703-5010 51.3 (2.02)
56 mm sq. (2.20 inch sq.) 56 mm sq. (2.20 inch sq.)
Lead wire: UL1430 (103H7121, 103H7124, 103H7126) Lead wire: UL1430 AWG22
UL3266 (103H7123), AWG22
16.5+1 L+0.8 20.610.5
15.5%1 L+0.8 056+0.5 (.61£.04) _ (L+.03) (81+.02)  056+05
.61+.04 (L£.03) (52.20%.02) 1 (02.2+.02)
( ) 8 max. 32.2min. | 1.56+0.25
+ g .2 min. | 1.50. )
i 20.630.5 4-47.141+0.13 (31 max) 127 min)| (06£.01) 4-411420.13 +0.5
& 5%0.25 (.81£.02) (4-1.86+.005) " 4-1.86£.005, 4945 0
= (.20£.01) s 26 (1.02) clz n" 15 0 26 max. || /[ 402\
2| 520.25 +1
I 1.5£0.25 5|88 max E (5" %] (= 15 0 (102mex) || /la-9.18"00)
= (.062.01) og|e 8IS |JI_I]_I]_|]_| 59 .00 e ( +.04 nnnn
10 A @l 59 .00 ]
54 0 — .
g s & e mﬁ o SEESNEE
gls PoR]\® E c a4 18 -R@) 1 EC
JE g R EIASUAEE
| o { m A ﬂ = & @, O|Q 1 s ® ik Q) =
........ H d & o ] R : ogg © ¥
0|58 @2 % J ® 5.8+0.15 2|88 [Ra min. -&2ig8 5.840.15
2|88 . 8l 8 ® ® (.23£.006) ©5|== (R.16 min.) eI (.23+.006)
°2°% 8l gl o
8 18 ! J gl S R4 min. | §|_&
Sis +0.5 Bipolar R-16 min.)
404.5 82 Set model number Motor model number Motor length
‘4_¢_1g+:00 ) Single shaft Dual shaft Single shaft Dual shaft (L)
Unipolar DB16H711S DB16H711D 103H7121-5740  103H7121-5710  41.8 (1.65)
Set model number Motor model number Motor length DB16H713S DB16H713D 103H7123-5740 103H7123-5710 53.8 (2.12)
Single shaft Dual shaft Single shaft Dual shaft (L) DB16H716S DB16H716D 103H7126-5740 103H7126-5710 75.8 (2.98)
DU16H711S DU16H711D 103H7121-0440  103H7121-0410  41.8 (1.65)
DU16H713S DU16H713D 103H7123-0440 103H7123-0410 53.8 (2.12)
DU16H716S DU16H716D 103H7126-0440  103H7126-0410  75.8 (2.98)
60 mm sq. (2.36 inch sq.) CONNECTOR:
15541 L+0.8 20.620.5 BPVH
AP TA 1 (- 060+0.5
(.61£.04) (L*.03) (.81i.0201 (02.36+.02)
7£0.75 50 (50 "00) 4-50%0.13
(.27+.029) (EFFECTIVE LENGTH) (4-1.96%.005)
11 max. 15+0.25 ©OIsE 33 max.
= al | 106%.009) 2128 g || (128 max)
o oy 7| — : B
| 15,;}) F o & 99 | FE
> K =
- T RRE 33
— — /o PN EIE
= R EE NS
wlsm : & -
SIS | == !
og| "+ 1 288 |
®| & [R4min. oc| 2T _75%0.1
= (R16min.) 8 g (.29£.003) Motor cable Bipolar Model number: 4837961-1
R4 min. e — X
(R.16 min.) 4-¢4.5 .0 Manufacturer: J.S.T. Mfg. Co., Ltd. 500 (1.64 feet) min. )
+ Housing: VHR-4N
i 4-9.18 .00
Bipolar loo ) Pin: SVH-21T-P1.1 —
S.et model number Motor model number Motor length Pin No. Lead wire color Lead wire: UL1430 AWG22
Single shaft Dual shaft Single shaft Dual shaft (L) 4 Yellow
DB16H781S  DB16H781D  103H7821-5740  103H7821-5710  44.8 (1.76) 3 Red [ . X A
DB16H782S DB16H782D 103H7822-5740  103H7822-5710  53.8 (2.12) 2 Blue Hi[ ): =
DB16H783S DB16H783D 103H7823-5740 103H7823-5710 85.8 (3.38) 1 Orange —— |,




Stepping Motor: General Specifications

Motor model number  SH228 [] [SH142 [ [103H52 ] [103H67 (1)

[103H712 [

[SH160 ]

[103H78 (I

Type

Operating ambient temperature ~ — 10°C to + 50C

Conversation temperature ~ — 20C to + 65C

Operating ambient humidity =~ 20 to 90% RH (no condensation)

Conversation humidity 5 to 95% RH (no condensation)

Operation altitude 1000 m (3281 feet) max. 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.

Drivers

Insulation class Class B (+130C )

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

Withstandable voltage

frame.

At normal temperature and humidity, no failure with 1000 VAC
@50/60 Hz applied for one minute between motor winding and

~
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Insulation resistance

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

Protection grade 1P40

Winding temperature rise 80 K max. (Based on Sanyo Denki standard)

Static angle error =+ 0.09° =+ 0.054° + 0.09° + 0.054° + 0.09°
0.075 mm 0.075 mm 0.075 mm 0.075 mm 0.075 mm 0.075 mm 0.075 mm

Tl el (0.003 in) max. | (0.003 in) max. | (0.003 in) (0.003 in) (0.003 in) (0.003 in) (0.003 in)
(load: 1.5 N (load: 5 N (1.12| (load: 5 N (1.12]| (load: 10 N (load: 10 N (load: 10 N (load: 10 N
(0.34 Ibs)) Ibs)) Ibs)) (2.25 Ibs)) (2.25 Ibs)) (2.25 Ibs)) (2.25 Ibs))

Radial play *? 0.025 mm (0.001 in) max. (load: 5 N (1.12 Ibs))

Shaft runout 0.025 mm (0.001 in)

Concentricity of mounting ¢ 0.05 mm ¢ 0.05 mm ¢ 0.05 mm ¢ 0.075 mm ¢ 0.075 mm ¢ 0.075 mm ¢ 0.075 mm

pilot relative to shaft ( @ 0.002 in) ( @ 0.002in) (@ 0.002in) (@ 0.003in) (@ 0.003in) (@ 0.003in) (@ 0.003in)

Squareness of mounting 0.1 mm 0.1 mm 0.1 mm 0.075 mm 0.075 mm 0.1 mm 0.075 mm

surface relative to shaft (0.004 in) (0.004 in) (0.004 in) (0.003 in) (0.003 in) (0.004 in) (0.003 in)

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 one-third of the length from the end of the shaft.

Internal Wiring and Rotation Direction

Unipolar winding

Connector type Model number: 103H52 [][]
M Internal wire connection

() connector pin number

(2)
(1
(3)

=@

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.

Connector pin number

(1.6) (5)

(3) (4)

(2)

Exciting
order

ENIRI YN
+| |+ [+

(5) (6) (4)

Lead wire type

M Internal wire connection M Direction of motor rotation

Orange When excited by a direct current in the order shown below, the direction of rotation
White is clockwise as viewed from the output shaft side.
Blue Lead wire color
White & black Red Blue Yellow Orange
1 + - —
Excitin 2 + = —

Red pjac Yellow order 3 ¥ = =

4 + - -

Bipolar winding

Connector type

[ | Internal wire connection
() connector pin number, terminal block number

M Direction of motor rotation

“’EQ

(2) (3) (2) (4) (1)
1 = = + +

Exciting 2 i = = +

order 3 il 4F = =

(3) (4) 4 = s it3 =

Lead wire type

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

Connector pin number, terminal block number

M Internal wire connection M Direction of motor rotation

Orange E Q

Blue Lead wire color

Red Blue Yellow Orange
1 - a5 ¥
Exciting 2 T — — T
Red Yellow order 3 T T = —
4 = + = =

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

Driver Dimensions

[Unit: mm (inch)]

29 (1.14)
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Driver Specifications

M General specifications

suoneoiyoads oiseg

Unipolar Bipolar
Model number US1D200P10 BS1D200P10
Input source 24/36 VDC * 10%
Source current 3A %
°
Protection class  Class II §
4
Operati 53
peration . y . . . » g
environment Installation category (over-voltage category) : I, pollution degree: 2 E_o
- - c
Ambient operation 0to + 50C o
temperature (=]
Conservation — 200 + 70C

temperature

Operating ambient
humidity

35 to 85% RH (no condensation)

Conservation
humidity

10 to 90% RH (no condensation)

JUBWIUOIIAUT

Operation altitude

1000 m (3281 feet) or less above sea level

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 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 (Weight)

0.09 kg (0.20 Ibs)

Step angle, pulse input mode, low vibration mode, step current, operating current, original excitation

&' Selection functions
3 phase
§' Protection functions Open phase protection, Main circuit power source voltage decrease
®  LED indication Power monitor, alarm display
o] il A Photocoupler input system, input resistance: 220 Q
sianal P p input-signal “H” level: 4.0 to 5.5 V, input-signal “L" level: 0to 0.5V
9 Maximum input frequency: 150 kpulse/s
S Power down input Photocoupler input system, input resistance: 220 Q)
& signal input-signal “H” level: 4.0 to 5.5V, input-signal “L” level: 0to 0.5V
n:_J Phase origin monitor ~ From the photocoupler by the open collector output
®  output signal Output specification: Vceo = 40 V max., Ic = 10 mA max.
Rotation monitor From the photocoupler by the open collector output
output signal Output specification: Vceo = 40 V 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
(TOV) o EN61000-4-2 ESD (Electrostatic discharge)
EMC directives = : ——
I " EN61000-4-3 RS (Radio-frequency amplitude modulated electromagnetic field)
mmuni
Y EN61000-4-4  Fast transients/burst
EN61000-4-6 Conducted disturbances
. Applicable .
Acquired standards standard File No.
UL UL
UL508C E179775

UL for Canada

+ 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.

- Drivers are available for separate purchase. Connector-type drivers are also available. Contact us for details.
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Driver Controls and Connectors

Unipolar Bipolar

(<}]
s

@ Operating current selection switch (RUN)
The value of the motor current can be set when operating.

Dial 0 1 12 3 | 4 5 6 |7
Steppingmotor 4 149 13 17 16 15 14 13
current (A)
Dial 8 9 A B C D E F
Steppingmotor —,, 4, 45 09 08 07 06 05
current (A)

- The factory setting is F (0.5 A).
Select the current after checking the rated current of the combination
motor.

@ Function selection DIP switchpack
Select the function depending on your specification.

Factory settings
OFF  ON

exi [C__]| oFF 7

EX2 E OFF | Partition number: 8

exs [CI___]| oFF |

F/R El OFF  Input method 2 (CW/CCW pulse input)
Acot (] [ oFfF ]

Stopping current: 40% of driving current

Acoz [T ]| oFf |

LV E OFF  Micro step operation
EoRG [[J___|| oFF  Phase origin

1. Step angle select (EX1, EX2, EX3)
Select the partition number of the basic step angle.

EX1 EX2 EX3 Partition number
ON ON ON 1-division

OFF ON OFF 2-division

ON OFF OFF 4-division

OFF OFF OFF 8-division

OFF OFF ON 16-division

2. Input method select (F/R)
Select input pulse type.

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

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

ACD2 ACD1 Current value of the motor
ON ON 100% of driving current
ON OFF 60% of driving current
OFF ON 50% of driving current
OFF OFF 40% of driving 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.

4. Low-vibration mode select (LV)

Provides low-vibration, smooth operation even if
resolution is coarse (1-division, 2-division, etc).

Lv Operation
ON Auto-micro function
OFF Micro-step

5. Excitation select (EORG)

The excitation phase 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 power supply monitor (POW)
Lit up when the main circuit power supply is connected.

@ LED for alarm display (ALM)
Lights in the following conditions:
+ Motor cable is broken.
+ Switching element in driver is faulty.
+ The main circuit voltage is out of specifications range (19 VDC max.).

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

@ 1/0 signal terminal block (CN1)
Connect the 1/0 signal.

@® Motor terminal block (CN2)
Connect the motor’s power line.

@ Power supply terminal block (CN3)
Connect the main circuit power supply.



Connections and Signals

M External wiring diagram

Unipolar Bipolar
Driver Driver
CN1 CN2 CN1 CN2 )
] 1 Orange [}
. 1 1 .
CW pulseinput (CW) ) (|, YK 2 CW pulseinput (CW) X ¥ | ; 44 ; BRIug é .
. 3 3 ) e 5
CCW pulse input (CCW) X X |37 %K M CCW pulse input (CCW) —_ Y X__| j K14 f; Yellow & 2
. 5 5 , 50
Power down input (PD) )} | o ??K 6 Power down input (PD) X~ X" | g i%K §-
Phase origin monitor:X:X: 7 Phase origin monitor 7 o
output (MON) | ¥  out omy — s [ lE =
9 9
Alarm output (AL~ Y Y|yl € Alarm output (AL X X i i
£N3 CN3
24 to 36 VDC 1 2410 36 VDC 1]
24 to 36 GDC 2 24 to 36 GDC 2
M Applicable wire sizes
Part Wire sizes Allowable wire length
For power supply 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 AWG22 (0.3 mm?) Under 3 m
M Specification summary of input/output signals
. CN1 Pin .
Signal number Function summary
CW pulse input (CW) 1 When in "2 input mode",
(Standard) 2 input the drive pulse that rotates in a CW direction.
.. 1 When in "1 input mode",
SR D B ) 2 input the drive pulse train for motor rotation.
CCW pulse input (CCW) 3 When in "2 input mode",
(Standard) 4 input the drive pulse train that rotates in a CCW direction.
When "1 input mode",
Rotational direction 3 input the motor rotational direction signal.
input (U/D) 4 Internal photocoupler ON --- CW direction
Internal photocoupler OFF --- CCW direction
Inputting PD signal will cut off (power off) the current flowing to the motor (With DIP switch select,
Sy dsvn A e (1) 5 change to the Power low function is possible).
p 6 PD input signal on (internal photocoupler on) --- PD function is valid.
PD input signal off (internal photocoupler off) --- PD function is invalid.
Phase origin monitor 7 When the excitation phase is at the origin (during power on) this function turns on.
output (MgON) 8 When FULL step, ON once for 4 pulses;
P when HALF step, ON once for 8 pulses.
9 When alarm circuits are actuated inside the driver, outputs signals to outside, after which the
Alarm output (AL) . .
10 stepping motor changes to unexcited status.

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

M Input signal specifications
1(3) 2200
BV > Photocoupler type
1000 pF 3 ps min.
Input signal 2 (4) T 40to 5.5V
| S 0,
11 R %0%
Driver
50%
® Pulse duty 50% max.
* Maximum input frequency: 150 kpulse/s Rotation
* When the crest value of the input signal exceeds 5V, use 10%
the external limit resistance R to limit the input current to 0to 0.5V \ Il
approximately 15 mA.
1 ps max. 1 ys max.
M Timing of the command pulse
2 input mode (CW, CCW)
ON..... ® Shaded area indicates internal photocoupler ON. Internal circuit
cw (motor) starts operating at leading edge of the photocoupler ON.
%T\f ® To apply pulse to CW, set CCW side internal photocoupler to OFF.
{ { * To apply pulse to CCW, set CW side internal photocoupler to OFF.
CCw
OFF
‘ 50 ps min.
T
1 input mode (CK, U/D)
ON_ .. ®* Shaded area indicates internal photocoupler ON. Internal circuit
cK 1—‘ 1—‘ 1—‘ 1—‘ (motor) starts operating at leading edge of CK side photocoupler ON.
OFF . . e Switching of U/D input signal must be done while CK side internal
50 ys min. ’ l ‘ 10 pys min. .
oN T * photocoupler is OFF.
UD —5rf I

Input Circuit Configuration of Power Down Input (PD)

* When the crest value of the input signal exceeds 5 V, use the external
5 220 Q limit resistance R to limit the input current to approximately 15 mA.
45V >——
1000 pF
Input signal 6 T
[
R
Driver

Output Signal Configuration of Phase Origin Monitor
Output (MON) and Alarm Output (AL)

7(9) max. 10 mA
max. 40V T
8(10)
Driver

MON output

CW pulse m ® Photocoupler is set to ON at phase origin of motor excitation (setting

when number of divisions is 2).
CCW pulse £ f: f: * MON output is taken at every 7.2 degrees of motor output shaft from

MON output ’_’

phase origin.




Stepping Motors

I Stepping Motors »p. 54—

I IP65 Splash and Dust Proof Stepping Motors »p. 89-

I Stepping Motors for Vacuum Environments »p. 93

I Synchronous Motors »p. 93




Stepping Motors

Lineup

Stepping Motors

These motors can be purchased as separate units.

Motor size Holding torque N:m (0z:in) [ Customizing* Page
Model number

(0.65 inch sq.) ¥
0.0065 (0.92)
SH2141-55(]1 [ Hollow | Shaft modification JS-FE

28 mm sq. ﬁ RPN o v | Shat moifcation
(1.10 inch sq.) : SH228[1-5[ ] 11 | Decelerator | Encoder SR

35 mm Sq_ e 0.12t0 0.23

(16.99 to 32.57)

(1.38 inch sq.) : Y ENT Y W Hollow | Shatt modification IS

0.2t00.48

(28.32 to 67.9) [ Hollow |
SH14201-010001 pp. 58 to 59

42 mm sq.
(1.65 inch sq.)

42 mm sq.
(1.65 inch sq.)

0.083t0 0.186
(11.75 to 26.33)

$524201-50011 [ Hollow | p. 60

| Hollow | Shaft modification |
0.2 t0 0.51
42 mm Sq' (28.t302to72.22) | Decelerator | Encoder
(1.65 inch sq.) 103H520001-CJC0J0 pp. 61 to 63
50 mm sq. 0.28 t0 0.53

(39.6 to 75.1)

(1.97 inch sq.) YVt i QL Hollow | Shait modification ISP RSP

50 mm sq.
(1.97 inch sq.)

0.1to0 0.215
(14.16 to 30.44)

$S250[7-8010 | Hollow | Shaft modification Gy

0.39to0 2.0

(55.2 to 283.2) | Hollow | Shaft modification
103H71200-C0C0J0 pp. 68 to 71

56 mm sq.
(2.20 inch sq.)

0.57 to 2.15

Shaft modification
(80.71 to 304.4) | Hollow || Shaft modification |
SH160[J-C]C10 EEEE] pp.721073

60 mm sq.
(2.36 inch sq.)

07810 2.7 | Hollow | Shaft modification |

60 mm 9. (110.t50to382.3)

(2.36 inch sq.) 103H78200-JCJCI0 pp. 74 to 77
86 mm sq. .

. !
(3.39 inch sq.) OOV o o | Shatt moifcation
(CE and UL models are available.) Ss[286]-101CC] pp. 78 to 82

*Specifications can be customized, depending on the model number and quantity. Contact us for details.




Basic step | Motor size Holding torque N:m (oz:in) | Customizing* Page
angle Model number

1.8°

(1)

106 mm e eans T ETETITEED
(?4.17 inch) 103H8922 -1 p. 83
56 mm sq. g

39101.27
2.20inchsq) AP oo
. TET 2P m - o s L Ho!low | Shatt modification YA
?86 mm

2.74t07.44
(388 to 1053.6)

103H822(1-63(J0 LA p. 85

(23.39 inch)
| CE Model |

2106 mm
(?4.17 inch)

13.2t0 19
(1869.2 to 2690.5)

103H89221-63C11 AN p. 86

*Specifications can be customized, depending on the model number and quantity. Contact us for details.

IP65 Splash and Dust Proof Stepping Motors

56 mm sq. ,,

1t01.7 N'-m
(2 20 InCh Sq ) (141.6 to 240.7 oz-in)
‘ SP256[1-5(110 p- 90
86 mm sq
6.5t0 9 N'm
(3 39 InCh Sq ) (906.3 to 1274.5 oz:in)
SP286(1-50110 p. 91

Customized Products

Page

Stepping Motors for Vacuum Environments

Stepping Motors with

42 mm sq.t0® 106 mm @&
(1.65 inch sq. t0?4.17 inch) e

Customized Products

p. 93

Synchronous Motors

Page

56 mm sqg. to ? 106 mm
(2.20 inch sq. to ?4.17 inch)

p-93
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Integrated Drivers



Stepping Motors

Customization

Different types of customization are possible, depending on the request and quantity. Contact us for details.

M Manufacturing example

Harness modification Shaft modification

Connectors, cable ties, and plastic tubing can be added. 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 airflow or to pass lead wires through.

Gear
modification

Adding holes

Pulley
mounting

Hollow shaft

Rotating damper, mounting-side damper

A damper can be added to reduce vibrations when rotating.

Rotating damper Mounting-side damper

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

With brake+encoder

52 Specifications can be customized, depending on the model number and quantity. Contact us for details.



How To Read the Specifications

Bipolar winding, Lead wire type (2] (3] (4] (5) (6] (7]
Holding torque at Wiring Winding . . Mass
] Lol onmsar 2-phase energization FEEE) GUTENE resistance inductance RIS DGR (Weight)
Single shaft Dual shaft [N:m (0z:in) min.] A/phase Q /phase mH/phase [X10*kg-m? (0z:in?)] [kg (lbs)]
SH2141-5541 SH2141-5511 0.0065 (0.92) 0.3 21 4.2 0.00058 (0.0032)  0.028 (0.062)

M Characteristics diagram

(8] 10

1400

m 8
= 1000
2
S 6004

SH2141-5541
SH2141-5511

Constant current circuit
Source voltage: 24 VDC
Operating current:

0.3 A/phase, 2-phase
energization (full-step)
Ji=[0.01 X 10-*kg-m? (1.80 e,
oz:in?) pulley balancer 2001
method]

fs: Maximum self-start
frequency when not
loaded

66—+ Pull-outtorque at JL

4

Torque (N-m)

Torque

[l 0

0.1 100

1 fs 10
Pulse rate (kpulse/s)

100 1000 2000 3000
Number of rotations (min~')

@ This is the stepping motor model number.

@ This is the maximum torque that occurs with 2-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.

@ 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.

53
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Stepping Motors

™
Ste I n M oto rS Allowable Load, Internal Wiring, Rotation Direction»p. 87
General SpecificationsPp. 88

14 mm sq. (0.55 inch sq.)

1.8° Istep

Bipolar winding, Lead wire type
Customizing

| Hollow | Shaft modification

Varies depending on the model number
and quantity. Contact us for details.

Bipolar winding, Lead wire type

Model number el ¢l torqut_e at_ Rated current Wn:lng Wlndlng Rotor inertia Mas_s
2-phase energization resistance inductance (Weight)
Single shaft Dual shaft [N:m (0z:in) min.] A/phase Q /phase mH/phase [X10*kg-m? (0z:in?)] [kg (Ibs)]
SH2141-5541 SH2141-5511 0.0065 (0.92) 0.3 21 4.2 0.00058 (0.0032) 0.028 (0.062)
M Characteristics diagram
SH2141-5541 wl
SH2141-5511 ol 8
Somcavonage 24 WDC 5 pg|S o Pl o
Operating current: > 2 T
0.3 A/phase, 2-phase 26004 o 4
energization (full-step) .§ 2
Ji=[0.01 X 10-*kg-m? (1.80 o,
oz-in?) pulley balancer 2004
method]
fs: Maximum self-start 0- 00_1 1 PA 10 100
If;ea%:zncy when not Pulse rate (kpulse/s)
100 1000 2000 3000
Number of rotations (min~')
Bl Dimensions [Unit: mm (inch)]
10+1 30+0.8 15+0.5
(.39£.04) (1.18+.03) (.59+.02)
. = Oyas
§§ +—&  Lead wire: o_a @© ;‘;__,_002)
Qe - UL3265 Q
~|| glg AWG28 o |2-11.5£0.2
s | E|E o |(2-45+.008) 2-M2x04
| 8% 1.5+0.76 = Effective tapping
3| ?lE (.06£.03) - depth 3.2 (13) min,
os 8|
: [
g N
Jiifj T 7777/}’ 1 J )
\ =Y &
D D 558 — 1
og| " v
4 = D section details
Sl_s
M Internal wiring M Compatible drivers

Driver is not included.

Orange
§ Q If you require assistance finding a driver, contact us for
Blue

details.

Red Yellow

54 Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

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



@
]
H
=
1.10 inch
mm sq. (1.10 inch sq. 4=
o
o E
1.8° /step i, 2
Unipolar winding, Lead wire type Customizing —
Bipolar winding, Lead wire typePp. 56 m Shaft modification -
2
Varies depending on the model number 8
and quantity. Contact us for details. S
=2
Unipolar winding, Lead wire type 3 ,%
Holding torque at Rated Wiring Winding N Mass Motor 50
Model number 2-phase energization current resistance inductance Rotor inertia (Weight) length (L) E
Single shaft Dual shaft [N-m (0z-in) min.] A/phase () /phase mH/phase [X10*kg-m? (0z:in?)] [kg (lbs)] mm (in) 8
SH2281-5171 SH2281-5131 0.055 (7.79) 0.5 10.5 3.7 0.01 (0.05) 0.11 (0.24) 32 (1.26)
SH2281-5271 SH2281-5231 0.055 (7.79) 1 2.85 1 0.01 (0.05) 0.11 (0.24) 32 (1.26)
SH2285-5171 SH2285-5131 0.115 (16.28) 0.5 17 7 0.022 (0.12) 0.2 (0.44) 51.5 (2.03)
SH2285-5271 SH2285-5231 0.115 (16.28) 1 4.1 1.9 0.022 (0.12) 0.2 (0.44) 51.5 (2.03) "
M Characteristics diagram i
c
SH2281-5171 wl Y SH2281-5271 W g
SH2281-5131 121 008 SH2281-5231 12 o008 g
et et 5 " |B0m L rrowtomeans Constontrrent st 11 Boon
Operating current: = 813 T~ Operating current: > 813 B
0.5 A/phase, 2-phase 2 6 3004 1 A/phase, 2-phase 2 6] =004
energization (full-step) '§ ,‘_O' energization (full-step) é é
Ji=[0.01 X 10-*kg-m? (1.80 Y 0w Ju=[0.01 X 10*kg-m? (1.80 M)
0z-in?) pulley balancer 24 ’ o0z:in?) pulley balancer 24 ’
method] 0 0 ;nethod] ] 0 0
fs: Maximum self-start = s: Maximum self-start =
0.1 [ 10 100 0.1 T f 10 100
If;ea%\;?jncy when not Pulse raste (kpulse/s) lf(r)ea?jlézncy when not Pulse raste (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min~') Number of rotations (min~')
SH2285-5171 wl SH2285-5271 al 2 r
SH2285-5131 aul 016 SH2285-5231 ol 06
Constant current circuit = 20 EU 12 Pull-out torque at Ju Constant current circuit = 204 EU 12 Pull-out torque at Ju
Source voltage: 24 VDC B =z T — Source voltage: 24 VDC ] = —]
Operating current: o 1615 Operating current: © 613
0.5 A/phase, 2-phase = 12 §0.08 1 A/phase, 2-phase = 12 §0.08
energization (full-step) S e \ energization (full-step) é °
Ji=[0.01 X 10kg-m?(1.80 "~ 81" o0 Ji=[0.01 X 10-*kg-m? (1.80 817 o
oz:in?) pulley balancer 4 ) oz-in?) pulley balancer 4 :
method] 0 0 Pwe'tvflmd] " 0 0
fs: Maximum self-start - s: Maximum self-start -
0.1 T 10 100 0.1 K 10 100
:’crjzzlézncy when not Pulse r:te (kpulse/s) lf:zcétézncy when not Pulse raie (kpulse/s) h
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min~') Number of rotations (min~)
B Dimensions [Unit: mm (inch)]
Lead wire: UL3265 AWG28
4-M2.5X0.45
Eﬂecrt‘i\éezt?pg;ng (DD121801-—8'052)
epth 3.2 (.13) min. =
s [mme I e —
39+ = Rk e (4-.91%.01)
== | = +1 [e)iStS] ]
§‘§ E E ﬂ/ 1.5+0.76 100 S|
mES | Sls (.06%.03) ( +04\09 S =
SR w00 g g % Lo
o3l 8 & — S a2
w g w85 FD 0 2
, S-S50 M og % | NS0 g9
S 3 8 (VY g3
.| _4.5%0.15 _ @ S s " us)) o = &
(1771£.006) R3 min £9
X 3 45+0.15 3 o
Cross section S-S (R.12 min.) (1771%.006) % E
b
M Internal wiring B Compatible drivers
Orange - For motor model number SH228 []-51 [] 1 (0.5 A/phase)
White E Q Driver is not included.
Blue If you require assistance finding a driver, contact us for
details.
Red gjack Yellow - For model number SH228 [1-52 [] 1 (1 A/phase)
Model number: BS1D200P10 (DC input)
Operating current select switch setting: A
The characteristics diagram shown above is from our
experimental circuit.
Allowable Load, Rotation DirectionP»p. 87 General SpecificationsPp. 88 55

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




Stepping Motors

Bipolar winding, Lead wire type

28 mm sd. (1.10 inch sq.)

1.8° /step

Bipolar winding, Lead wire type
Unipolar winding, Lead wire typePp. 55

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
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase () /phase mH/phase [X10*kg-m? (0z:in?)] [kg (lbs)] mm (in)
SH2281-5671 SH2281-5631 0.07 (9.91) 0.5 10.5 7.2 0.01 (0.05) 0.11 (0.24) 32 (1.26)
SH2281-5771 SH2281-5731 0.07 (9.91) 1 2.6 1.85 0.01 (0.05) 0.11 (0.24) 32(1.26)
SH2285-5671 SH2285-5631 0.145 (20.53) 0.5 15 13.5 0.022 (0.12) 0.2 (0.44) 51.5 (2.03)
SH2285-5771 SH2285-5731 0.145 (20.53) 1 8/b) 3.4 0.022 (0.12) 0.2 (0.44) 51.5 (2.03)
M Characteristics diagram
SH2281-5671 Wl Y SH2281-5771 wl Y ‘ ‘ ‘
SH2281-5631 Y SH2281-5731 12d 008 -
[ ] R Pull- J
Constant current circuit E10{E 006 T~ Pull-out torque at J. Constant current circuit E10{E 006 I uipferave kL
Source voltage: 24 VDC RN e Source voltage: 24 VDC S 2T
Operating current: > 815 \ Operating current: > 815
0.5 A/phase, 2-phase 2 6] =004 1 A/phase, 2-phase 2 6] =004
energization (full-step) '§ ,_E energization (full-step) é '§
Ji=[0.01 X 10-*kg-m? (1.80 7 0w Ju=[0.01 X 10*kg-m? (1.80 M)
0z-in?) pulley balancer 24 : o0z:in?) pulley balancer 24 ’
method] 0 0 ;nethod] ] 0 0
fs: Maximum self-start - s: Maximum self-start -
0.1 1 i 10 100 0.1 1 i 10 100
If(r)ea%\;?jncy when not Pulse rat: (kpulse/s) lf(r)ea?jlézncy when not Pulse rat; (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min~') Number of rotations (min~')
SH2285-5671 wl ‘ ‘ H ‘ SH2285-5771 wl Y
SH2285-5631 wl 0 SH2285-5731 ul 0t
| [||| Pull-outtorque atJu Pull-out torque at Ju
Constant current circuit = 20 EU 12 I Constant current circuit = 20 EU 12 S
Source voltage: 24 VDC 5 =" Source voltage: 24 VDC > =
Operating current: ;16* Y \ Operating current: Y 1615 /
0.5 A/phase, 2-phase 3121 5008 1 A/phase, 2-phase 3121 5008
energization (full-step) é ° \ energization (full-step) .‘_6 °
Ji=[0.01 X 10-%kg-m? (1.80 817 o Ji=[0.01 X 10-*kg-m? (1.80 817 oos
oz:in?) pulley balancer 4 ) oz-in?) pulley balancer 4 :
method] 0 0 Pwe'tvflmd] " 0 0
fs: Maximum self-start - s: Maximum self-start -
0.1 1 f 10 100 0.1 1 f 10 100
:’gz%:zncy when not Pulse r;te (kpulse/s) lf:zcétézncy when not Pulse ratse (kpulse/s)
100 1000 2000 3000 5000 00 1000 2000 3000 5000
Number of rotations (min™') Number of rotations (min~")
M Dimensions [Unit: mm (inch)]
Lead wire: UL3265 AWG28
4-M2.5X0.45
Effective tapping (DD121801_—8'052)
10£0.8 L+0.8 15405 depth32(13) min. oy
(.39+.03) (L£.03)  (59£.02) S5 &'_2931—3315)
JE R +1 EE] bl
§‘§ ] ﬂ/ 1.5+0.76 10 0 S|
oSS S (.06%.03) +04\°3| 8
S I 290 g g y
o2 & i — 5%
8 S|s- g/ 85 @D
) S—="Um T oo =2 LNt
S;:- L L[] N § wgr’u
| 45+0.15 t S S o )
(1771.006) R3 min. 45+0.15
Cross section S-S (R.12 min.) (1771%.006)

M Internal wiring

Orange

Blue

30
[

Red Yell

56

ow

M Compatible drivers

- For motor model number SH228 []-56 [] 1 (0.5 A/phase)
Driver is not included.
If you require assistance finding a driver, contact us for

details.

- For model number SH228 [[]1-57 [] 1 (1 A/phase)
Model number: BS1D200P10 (DC input)
Operating current select switch setting: A
The characteristics diagram shown above is from our

experimental circuit.
Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

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



35 mm sq. (1.38 inch sq.)

1.8° /step

Unipolar winding, Lead wire type

AC Input Set Models/
Drivers

Customizing

| Hollow | Shaft modification

Varies depending on the model number
and quantity. Contact us for details.

Unipolar winding, Lead wire type

Holding torque at Rated Wiring Winding
2-phase energization current resistance inductance

Mass Motor

Model number (Weight) length (L)

Rotor inertia

~
2
(1]
T
[=]
Z 0
39
«-c
1
(=}
=
)
a

Single shaft Dual shaft [N-m (0z-in) min.] A/phase () /phase mH/phase [X10%kg-m?(oz:in?)] [kg (Ibs)] mm (in)
SH3533-12U40 SH3533-12U10 0.12 (16.99) 1.2 2.4 1.3 0.02 (1.09) 0.17 (0.37) 33 (1.25)
SH3537-12U40 SH3537-12U10 0.15 (21.24) 1.2 2.7 2 0.025 (1.37) 0.2 (0.44) 37 (1.54)
SH3552-12U40 SH3552-12U10 0.23 (32.57) 1.2 3.4 2.8 0.043 (2.35) 0.3 (0.66) 52 (1.89)
4
. . - <]
M Characteristics diagram g
SH3533-12U40 wl ¥ SH3537-12U40 wl % 2
SH3533-12U10 w06 SH3537-12U10 ul 01 g
[
Constant current circuit SN\ E Pull-out torque at Ju Constant current circuit =204 Eon [ [ [ [T Pull-outtorque at Ju &
Source voltage: 24 VDC S 164 3 . /__/"'\\ Source voltage: 24 VDC S 164 E :
Operating current: > @ ™N Operating current: Y ®
1.2 A/phase, 2-phase 3124 5008 1.2 A/phase, 2-phase 3121 5008 =
energization (full-step) |§ L2 energization (full-step) é e
Ji=[0.33 X 10-kg-m? (1.80 817 o Ji=[0.33 X 10-kg-m? (1.80 87 oo
0z-in?) use the rubber 44 0z-in?) use the rubber 44
coupling] coupling]
fs: Maximum self-start 0l 00_1 TS 10 100 fs: Maximum self-start 0- 00_1 TS 10 100
If(r)ea%:zncy when not ‘ Pulse rate (k‘puls‘e/s‘) ‘ f;ea%lézncy when not ‘ Pulse rate (k‘puls‘e/s‘) ‘
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min~') Number of rotations (min~")
SH3552-12U40 08
70
SH3552-12U10 o os —
Constant current circuit S50 E 03
Source voltage: 24 VDC ] 404 =z
Operating current: = ® Pull-out torque at Ju
1.2 A/phase, 2-phase 3301 502 e
energization (full-step) S. |
Ji=[0.94 X 10*kg-m? (5.14 297 04
0z-in?) use the rubber 104 .
coupling] ~—
fs: Maximum self-start 04 00.1 T Tt 10 100
Ifrequency when not Pulse rate (kpulse/s)
oaded

100 1000 2000 3000 5000 '_
Number of rotations (min~')

B Dimensions [Unit: mm (inch)]

035+0.5
_ (91.38+.02)
Lead wire: UL1007 AWG26 29+0.25
1521 L1 20405 (1.14£.01) )
. (89£.04) \(2.05.04) (.79£.02) 26025 %
88| lotas)|__\21 (827)min. (1.02£.01)|| E —
ol max [l «|S8 22 (.87) S
8 §n 2+0.25 Sles max. =
s = oS| g 4-M3X0.5 foroposlfH—2 =
) 8| € FEffective tapping 'S g
o S depth 4(.16) min. o—lw= » >
3 NI 22155 S5
o
e | I . ¢35.6(¢1-40) only r_J(.IU _ﬁt} +|§! g -
stator part (==) R S o
zi|NT -
5= o8
883 a8
e [
N [T
S| 8 »
=
M Internal wiring M Compatible drivers

The characteristics diagram shown above is from our

Orange Model number: US1D200P10 (DC input)
White E Q Operating current select switch setting: 8
Blue
experimental circuit.
Red Black Yellow

Allowable Load, Rotation DirectionP»p. 87 General SpecificationsPp. 88 57

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



Stepping Motors

Unipolar winding, Lead wire type

42 mm sq. (1.65 inch sq.)

0.9° /step

Unipolar winding, Lead wire type
Bipolar winding, Lead wire type

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
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N:m (0z:in) min.] A/phase () /phase mH/phase [X10*kg-m? (0z:in?)] [kg (lbs)] mm (in)
SH1421-0441 SH1421-0411 0.2 (28.32) 1.2 2.7 3.2 0.044 (0.241) 0.24 (0.53) 33(1.25)
SH1422-0441 SH1422-0411 0.29 (41.07) 1.2 3.1 5.3 0.066 (0.361) 0.29 (0.64) 39 (1.54)
SH1424-0441 SH1424-0411 0.39 (55.23) 1.2 3B 5.8 0.089 (0.487) 0.38 (0.84) 48(1.89)
M Characteristics diagram
SH1421-0441 ol % SH1422-0441 ol P
SH1421-0411 ol 0 SH1422-0411 ol 0s
Constant current circuit = 50 E 03 Constant current circuit S50 E 03
Souceuotage 20100 5|2 ALl Soucevelage 2400 5 £ ST onsrmenns
1.2 A/phase, 2-phase S 30/ 502 = ulk out torgue at.Ju 1.2 A/phase, 2-phase S 3] 502
energization (full-step) S e ™ energization (full-step) S 2
4 5 = 20 4 2 = 20
Ji=[0.94 X 10-*kg-m? (5.14 01 Ji=[0.94 X 10-*kg-m? (5.14 01
0z-in?) use the rubber 104 oz-lnzl) us]e the rubber 101
coupling] coupling
fs: Maximum self-start 0 001 0 : m 00 fs: Maximum self-start 04 001 -4 10 200
Lr)ea%:(;ncy when not Fulse rate (kpuls‘e/s)‘ . T;Z%L;chy when not r’ulse rate (kpuls‘e/s)‘ .
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min™') Number of rotations (min~')
SH1424-0441 ol %
SH1424-0411 ol od LU
Constant current circuit = 50 E 03 Pullout torque at J.
Source voltage: 24 VDC 3 =
Operating current: - °
1.2 A/phase, 2-phase = 30 %0.2
energization (full-step) S 2
Ji=[0.94 X 10-*kg-m? (5.14 & 2017
0z:in?) use the rubber 104 ’
coupling]
fs: Maximum self-start 0 OU.I I— 10 00
:‘(r)zﬂ\;zncy when not Pulse rate (kpulse/s)
100 10002000 3000 5000
Number of rotations (min~)
Il Dimensions [Unit: mm (inch)]
Lead wire:
UL3385 AWG24
4-M3X0.5 042+0.25
1541 L£0.8 24+05 Effective tapping (01.65%.01)
(.59%.04) (L£.03) (.94£.02)  depth 4(.16) min.
_ 4-31%0.25
= +1 88 (4-1.22£.01)
oo | E|E 1.5+0.76 15 0] «»|88
® |88 = y S|
588 § 2 (.06%.03) ,59+,8g og 8 nnnlnnn
°g| 8 T 1 2ls - [% o)
8| S |e_ [EIRSS ==
b S N
L 18 [Ugy
|l45+0.15 — =
(1771+.006) | ] [ R3 min. & ¢
. (R.12min.)
Cross section S-S 4.5%0.15
(.1771%.006)

M Internal wiring

30

Orange
White
Blue

Red Black Yellow

l Compatible drivers

Model number: US1D200P10 (DC input)
Operating current select switch setting: 8

The characteristics diagram shown above is from our

experimental circuit.

58 Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

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



Bipolar winding, Lead wire type %
. - . °
Holding torque at Rated Wiring Winding . . Mass Motor <]
sl mbidloss 2-phase energization current resistance inductance DI 0T IE (Weight) length (L) % g
Single shaft Dual shaft [N-m (0z:in) min.] A/phase Q) /phase mH/phase  [X10*kg-m? (oz:in?)] [kg (Ibs)] mm (in) & 2
SH1421-5041 SH1421-5011 0.23 (32.5) 1 383 8.0 0.044 (0.24) 0.24 (0.53) 33(1.25) §.D
SH1421-5241 SH1421-5211 0.23 (32.5) 2 0.85 2.1 0.044 (0.24) 0.24 (0.53) 33(1.25) £
SH1422-5041 SH1422-5011 0.34 (48.1) 1 4.0 14.0 0.066 (0.36) 0.29 (0.64) 39 (1.54) 8
SH1422-5241 SH1422-5211 0.34 (48.1) 2 1.05 3.6 0.066 (0.36) 0.29 (0.64) 39 (1.54)
SH1424-5041 SH1424-5011 0.48 (67.9) 1 4.7 15.0 0.089 (0.49) 0.38 (0.84) 48(1.89)
SH1424-5241 SH1424-5211 0.48 (67.9) 2 1.25 B/ 5 0.089 (0.49) 0.38 (0.84) 48 (1.89)
4
. . - <]
M Characteristics diagram g
SH1421-5041 ol % SH1421-5241 ol % =
SH1421-5011 ol o SH1421-5211 ol 04 2
Constant current circuit =504 E 03 Constant current circuit =51 E 03 5
Source voltage: 24 VDC = = Source voltage: 24 VDC ] =z
Operating current: 24073 ———LLl_ Pull-outtorque at Jt Operating current: 24045 Pull-out torque at Ju
1 A/phase, 2-phase = 30 §— 0.2 2 A/phase, 2-phase = 304 E 0.2 ™~
energization (full-step) 5 ° energization (full-step) S L
Ji=[0.94 X 10*kg-m? (514 "~ 201 Ji=[0.94 X 10kg-m? (514 "~ 2097,
0z-in?) use the rubber 104 01 q 0z-in?) use the rubber 101 )
coupling] 0 T coupling]
fs: Maximum self-start 0 01 1 P 10 100 fs: Maximum self-start 0- 00.1 1 o 10 100
:’cr)ea%:zncy when not Pulse rate (kpulse/s) Téi%izncy when not Pulse rate (kpulse/s)
100 10002000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min~') Number of rotations (min~')
05 05
SH1422-5041 ol SH1422-5241 ol B
SH1422-5011 ol 0 SH1422-5211 ol 0
Constant current circuit =5 E [T || Pull-out torque at Ju Constant current circuit =51 E 03 T Pull-out torque at J
Source voltage: 24 VDC ] =03 Source voltage: 24 VDC ) =z
Operating current: b 015 Operating current: =403
1 A/phase, 2-phase S 304 502 2 A/phase, 2-phase 330l 302
energization (full-step) S K] energization (full-step) S S
Ji=[0.94 X 10*kg-m? (514 & 2097 Ji=[0.94 X 10kg-m? (514 "~ 2097,
0z:in?) use the rubber 104 0. 0z:in?) use the rubber 101 .
?oupling] ’ 0 0 4 ?ou'\gling] . 0 0
s: Maximum self-start - s: Maximum self-start -
frequency when not 01 p 14 10 100 frequency when not 0.1 1 fs 10 100
loaded ulse rate (kpulse/s) loaded Pulse rate (kpulse/s)
100 1000 20003000 5000 100 1000 20003000 5000 ’—
Number of rotations (min~') Number of rotations (min~')
SH1424-5041 S =N SH1424-5241 ol O
SH1424-5011 o 0 SH1424-5211 ol 04
Constant current circuit =504 E Pull-out torque at Ju Constant current circuit =5 E 03 Pull-out torque at Ju
Source voltage: 24 VDC 3 =03 Source voltage: 24 VDC ] =z
Operating current: - 40135 Operating current: = 40713
1 A/phase, 2-phase S 304 302 2 A/phase, 2-phase S30d 502
energization (full-step) S e energization (full-step) S S
Ji=[0.94 X 10kg-m? (514 '~ 207 Ji=[0.94 X 10kg-m? (514 "~ 2097,
0z-in?) use the rubber 104 0.1 0z-in?) use the rubber 104 )
coupling] 0 Y coupling]
fs: Maximum self-start 0 01 s 10 100 fs: Maximum self-start 0 00.1 1 re 0 100 -
T:)Z%:chy when not Pulse rate (kpulse/s) lf(r)z?j:zncy when not Pulse rate (kpulse/s) o,
100 1000200030005000 100 10002000 30005000 i 0
Number of rotations (min™') Number of rotations (min~') H é:
. . - . . 5 -
B Dimensions [Unit: mm (inch)] M Internal wiring == [l Compatible drivers == E@%
Lead wire: Orange - For motor model number SH142 -gg
UL3385 AWG24 § Q [1-50 11 (1 A/phase) gE=
4-M3X0.5 042+0.25 Blue Driver is not included. *
15£1 L£0.8 24£05  Effective tapping (01.65+.01) . . .
(.59%£.04) (L£.03) (.94£.02)  depth 4 (.16) min. 4314025 If you require assistance finding a
1= 11 |88 4-1.22%.01 driver, contact us for details.
== | €17 list078] 1570 =S8 ¢ ) Red Yellow
88 | s|=| |(06+.03] O S| o - For model number SH142 [] -52 []
s|e2 | 8=l I Hullos| & [N 1(2 Alphase)
°3 8 1 I o phase .
S| S |5~ 8185 = Model number: BS1D200P10 (DC input)
%_ S og : G‘{;@ Operating current select switch
‘ 14.510.15 po— = 3 A 2 A setting: 0
(-1771%.006) 1 T (R_1n2":{in_) AN 1] J The characteristics diagram shown
Cross section S-S 4.5+0.15

(.1771%.006)
Allowable Load, Rotation DirectionP»p. 87 General SpecificationsPp. 88

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

above is from our experimental circuit.
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Stepping Motors

Bipolar winding, Lead wire type

1.8° /step

42 mm sq. (1.65 inch sq.)

Bipolar winding, Lead wire type

Customizing

| Hollow | Shaft modification

Varies depending on the model number
and quantity. Contact us for details.

Model number Holding torqug at_ Rated Wil:ing Winding Rotor inertia Mas's Motor
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase () /phase mH/phase [X10*kg-m? (0z:in?)] [kg (lbs)] mm (in)
$S2421-5041 SS2421-5011 0.083 (11.75) 1 35 1.2 0.015 (0.082) 0.07 (0.15) 11.6 (.457)
$S82422-5041 SS2422-5011 0.186 (26.33) 1 5.4 2.9 0.028 (0.153) 0.14 (0.31) 18.6(.732)

M Characteristics diagram

$52422-5041

28
$52422-5011 "
Constant current circuit = 201
Source voltage: 24 VDC I
Operating current: = 164
1 A/phase, 2-phase 2 124
energization (full-step) 5
Ji=[0.33 X 10°kg'm? (1.80 8
0z-in?) use the rubber 4
coupling]
fs: Maximum self-start 0.

frequency when not
loaded

o o
=) o

Torque (N-m)

o
o
=]

00.1

Pull-out torque at Ju

fs 10

1 100
Pulse rate (kpulse/s)

1000 2060 3000

100 0
Number of rotations (min~')

$52421-5041 wl ¥°
S$52421-5011 121 008
T T T
Constant current circuit _’5‘1075006 ™~ Pull-outtorque at J
Source voltage: 24 VDC & 87‘2-' - N
Operating current: >y ©
1 A/phase, 2-phase S gl 5004
energization (full-step) é =)
Ji=[0.33 X 10-*kg-m? (1.80 9w
0z-in?) use the rubber 24 )
coupling]
fs: Maximum self-start 0 00 ] 1 re 10 00
T;Z%‘;chy when not Pulse rate (kpulse/s)
100 1000 2000 3000
Number of rotations (min~")
M Dimensions [Unit: mm (inch)]
042+0.5
Lead wire: UL1007 AWG26 (01.65%.02)
2-31£0.3
5+1 L+0.5 7+0.5 ; +
(20%.04)  (L¥.02)  (.28%.02) (:1.22£.012) | _
24 max. 1%
: So .94 max. X
£ 58| [vasir| s8R em| || Es
S w88 | LM oSS 88 53
g 2= SR
® o N Sogl =
5| © | RO ©
og 9 S 5 Q 9 ©
s SIS /N
_ 17N\
N
s
2-M3X0.5 ——

M Internal wiring
Orange
Blue E Q

Red Yellow

60 Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

Bl Compatible drivers

Driver is not included.

If you require assistance finding a driver, contact us for

details.

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



Unipolar winding, Connector type

42 mm sq. (1.65 inch sq.)

1.8° /step

Unipolar winding, Connector type
Bipolar winding, Lead wire typePp. 62

Customizing
[Hollow|

Varies depending on the model number
and quantity. Contact us for details.

Model number Holding torque at Rated Wiring Winding Rotor inertia Mass Motor
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z-in) min.] A/phase () /phase mH/phase [X10%kg-m?(oz:in?)] [kg (Ibs)] mm (in)
103H5205-0440 103H5205-0410 0.2 (28.32) 1.2 2.4 2.3 0.036 (0.20) 0.23 (0.51) 33(1.25)
103H5208-0440 103H5208-0410 0.3 (42.48) 1.2 2.9 3.4 0.056 (0.31) 0.29 (0.64) 39 (1.54)
103H5209-0440 103H5209-0410 0.32 (45.31) 1.2 3 3.9 0.062 (0.34) 0.31(0.68) 41 (1.61)
103H5210-0440 103H5210-0410 0.37 (52.39) 1.2 8.3 3.4 0.074 (0.40) 0.37 (0.82) 48(1.89)
Motor cable: Model N0.4835710-1
M Characteristics diagram
103H5205-0440 wl " 103H5208-0440 o ¥
103H5205-0410 ol o 103H5208-0410 ol 0
Constant current circuit =504 E 03 Constant current circuit S5 E 03
Source voltage: 24 VDC = Source voltage: 24 VDC = =
Operating current: =403 Operating current: - 03 T Pull-out torque at Jt
1.2 A/phase, 2-ph 2304 302 I ¥ il 1.2 A/phase, 2-ph S 304 202
energ?za?isoen (fEII»ZSth) S o ° ~{ | Pul-outtorque at.L energ%az:issn (f\?ll-ij:p) 5 ® °
Ji=[0.94 X 10kg-m? (514 7 2097 o, N Ji=[0.94 X 10kg-m? (514 7 2097 ¢,
0z-in?) use the rubber 104 ) 0z-in?) use the rubber 10- .
coupling] 0 0 ;:ou'aling] . 0 0
fs: Maximum self-start - s: Maximum self-start -
0.1 1 f 10 100 0.1 1 f 10 100
If(l;zc&\;zncy when not Pulse raste (kpulse/s) r;:%:zncy when not Pulse raste (kpulse/s)
100 1000 2000 30005000 100 1000 2000 30005000
Number of rotations (min~') Number of rotations (min™')
103H5209-0440 wl " 103H5210-0440 ol ¥
103H5209-0410 ol o 103H5210-0410 ol o
e e AN
Constant t circuit = 504 E ol—ttl || Constant t circuit = 50 E li
Sosantcurrenteiiest 25012 g Sopsantcurrentiiest 2912 0
Operating current: =403 \ Pull-out torque at Ju Operating current: =401
1.2 A/phase, 2-phase 3301 02 1.2 A/phase, 2-phase S30{ 02
energization (full-step) S o energization (full-step) S e
Ji=[0.94 X 10kg-m? (514 & 2097 o, Ji=[0.94 X 10kg-m? (514 & 209"
0z-in?) use the rubber 104 ) 0z-in?) use the rubber 104 :
coupling] 0 0 ;:ou'aling] " 0 0
fs: Maximum self-start - s: Maximum self-start -
0.1 1 f 10 100 0.1 1 f 10 100
T;z%:zncy when not Pulse raste (kpulse/s) }‘(r)zcstézncy when not Pulse raste (kpulse/s)

B Dimensions [Unit: mm (inch)]

100 1000 2000 3000 5000

Number of rotations (min~")

100

1000 20003000 5000
Number of rotations (min~')

.000

(@..87 -.002)

15%1 L+0.5 24+0.5
(.59+.04) (L%.02) (.94%.02)
1.5+0.76 |,
(.06+.03)
11(.44) | 28(1.1)
min. min.
| L
8
e
— N
|88 =3
5|22 1 [ 83
o3| o 0838
o] © (=1
8 2 oo 2
_s g e
=

M Internal wiring

042+0.25
(01.65+.01)

4-31£0.25
(4-1.22%.01)

27(1.06)

&
<>
S
[

7(.28) max.

4-M3X0.5
Effective tapping depth
depth 4(.16) min.

(2)
130
(3)

(5) (6) (4)

Allowable Load, Rotation DirectionP»p. 87 General SpecificationsPp. 88

Option (sold separately): Motor cable Model number: 4835710-1

Manufacturer: J.5.T. Mfg. Co., Ltd.

Housing: EHR-6 Black

Pin: SEH-001T-P0.6

\ 500 (1.64 feet) min.

Pin No. Lead wire color
Black
Red
Yellow
Blue
Orange
White

=N WA OO

Lead wire: UL1430 AWG26

This driver-motor cable is for motor model numbers 103H52[1[1-04[ ][]

l Compatible drivers

Model number: US1D200P10
Operating current select switch setting: 8

The characteristics diagram shown above is from our

experimental circuit.

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

AC Input Set Models/

DC Input Set Models/
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Integrated Drivers



62

1.8° /step

Bipolar winding, Lead wire type
Unipolar winding, Connector typePp. 61

Bipolar winding, Lead wire type

42 mm sq. (1.65 inch 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
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z-in) min.] A/phase () /phase mH/phase [X10%kg-m?(oz:in?)] [kg (Ibs)] mm (in)
103H5205-5040 103H5205-5010 0.23 (32.57) 0.25 54 78 0.036 (0.20) 0.23 (0.51) 33(1.25)
103H5205-5140 103H5205-5110 0.25 (35.40) 0.5 13.4 23.4 0.036 (0.20) 0.23 (0.51) 33(1.25)
103H5205-5240 103H5205-5210 0.265 (37.53) 1 3.4 6.5 0.036 (0.20) 0.23 (0.51) 33(1.25)
103H5208-5040 103H5208-5010 0.35 (49.56) 0.25 66 116 0.056 (0.31) 0.29 (0.64) 39 (1.54)
103H5208-5140 103H5208-5110 0.38 (53.81) 0.5 16.5 34 0.056 (0.31) 0.29 (0.64) 39 (1.54)
103H5208-5240 103H5208-5210 0.39 (55.23) 1 4.1 9.5 0.056 (0.31) 0.29 (0.64) 39 (1.54)
103H5209-5040 103H5209-5010 0.38 (53.81) 0.25 71.4 133 0.062 (0.34) 0.31(0.68) 41 (1.61)
103H5209-5140 103H5209-5110 0.41 (58.06) 0.5 18.2 39 0.062 (0.34) 0.31(0.68) 41 (1.61)
103H5209-5240 103H5209-5210 0.425 (60.18) 1 4.4 11 0.062 (0.34) 0.31(0.68) 41 (1.61)
103H5210-5040 103H5210-5010 0.465 (65.85) 0.25 80 123.3 0.074 (0.40) 0.37 (0.82) 48(1.89)
103H5210-5140 103H5210-5110 0.49 (69.39) 0.5 20 B5) 0.074 (0.40) 0.37 (0.82) 48(1.89)
103H5210-5240 103H5210-5210 0.51 (72.22) 1 4.8 9.5 0.074 (0.40) 0.37 (0.82) 48(1.89)
M Characteristics diagram
103H5205-5040 ol ¥ 103H5205-5140 o ¥
103H5205-5010 ol 04 103H5205-5110 ol 0
Constant current circuit =501 E 03 Constant current circuit =501 E 03
Source voltage: 24 VDC 3 a0 =z Source voltage: 24 VDC 3 m ="
i A FIVC SR Sohiee  Zop| Sosl | [T et
energization (full-step) S 2 Pull-out torque at Ji energization (full-step) S °
Ji=[0.94 X 10kg-m? (514 "~ 2097 Ji=[0.94 X 10kg-m? (514 '~ 20907,
0z-in?) use the rubber 104 : 0z-in?) use the rubber 104 !
coupling] 0 0 ;:ou'aling] fostart 0 0
fs: Maximum self-start - s: Maximum self-star; -
0.1 f 10 100 0.1 1f 10 100
T;Z%:chy when not Psulse rate (kpulse/s) }‘;«;c&:zncy when not Pulsesrate (kpulse/s)
100 1000 2000 3000 5000 100 10002000 3000 5000
Number of rotations (min~') Number of rotations (min™')
103H5205-5240 ol 103H5208-5040 ol "
103H5205-5210 ol os 103H5208-5010 ol os
Constant current circuit E504E Constant current circuit =5 E o
Source voltage: 24 VDC B = 03 Source voltage: 24 VDC B =0
Operating current: i i Pull-out torque at Ju Operating current: Y 0y Pull-out torque at Ju
1 A/phase, 2-phase 3304 & 02 0.25 A/phase, 2-phase 3301 02
energization (full-step) 5 2 energization (full-step) 5 °
Ji=[0.94 X 10kg-m? (514 '~ 2017 Ji=[0.94 X 10kg-m? (514 '~ 2007,
0z-in?) use the rubber 104 . 0z-in?) use the rubber 104 .
coupling] 0 0 ;:ou'aling] fostart 0 0
fs: Maximum self-start - s: Maximum self-star -
0.1 1 f 10 100 0.1 fs1 10 100
If;zc(yl;zncy when not Pulse ratse (kpulse/s) r;:%:zncy when not PZIse rate (kpulse/s)
100 10002000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min~') Number of rotations (min~')
103H5208-5140 ol ¥ 103H5208-5240 ol "
103H5208-5110 ol o 103H5208-5210 ol oal
Constant current circuit 504 E 03\\ Constant current circuit =504 E 03 M Pull-out torque at JL
Source voltage: 24 VDC = Source voltage: 24 VDC =
Operating current: L4 > Pull-out torque at Ju Operating current: < 40 -
0.5 A/phase, 2-phase S30{ 302 1 A/phase, 2-phase 3301 02
energization (full-step) S e energization (full-step) = e
Ji=[0.94 X 10kg-m? (514 "~ 2097 Ji=[0.94 X 10kg-m? (514 "~ 2097
0z-in?) use the rubber 104 : 0z-in?) use the rubber 104 | (U
coupling] 0 0 ]t(:ou’\ﬂling] fostart 0 0 ™
fs: Maximum self-start - s: Maximum self-star; -
0.1 1%, 10 100 0.1 1 f 10 100
T;Z%:chy when not Pulsesrate (kpulse/s) }‘;Z%Lézncy when not Pulse srate (kpulse/s)
100 1000 20003000 5000 100 1000 2000 30005000

Number of rotations (min~')

Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

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

Number of rotations (min™')



M Characteristics diagram

103H5209-5040 o
103H5209-5010 ol 0
Constant current circuit = 504 E 03
Source voltage: 24 VDC & =z
Operating current: <40 2 Pull-out torque at Ju
0.25 A/phase, 2-phase 2304 =02
energization (full-step) S kS
Ji=[0.94 X 10kg-m? (514 "~ 2097,
0z:in?) use the rubber 104 ’
coupling] 0
fs: Maximum self-start 0
frequency when not 01 fs 1 10 100
loaded Pulse rate (kpulse/s)
100 1000 2000 30005000
Number of rotations (min~')
103H5209-5240 ol %
103H5209-5210 P ——
6o O S§
Constant current circuit =504 E 03 Pull-out torque at Ju
Source voltage: 24 VDC ] =z
Operating current: > 013 \
1 A/phase, 2-phase S 30 502
energization (full-step) S e
Ji=[0.94 X 10kg-m? (514 "~ 2097
0z:in?) use the rubber 104 ’
coupling] al
fs: Maximum self-start 0 001 1 m 10
frequency when not . P fs
loaded ulse rate (kpulse/s)
100 1000 2000 3000 5000
Number of rotations (min~')
103H5210-5140 I m—y
103H5210-5110 ol 0
Constant current circuit =504 E 03 Pull-out torque at J.
Source voltage: 24 VDC =
Operating current: =413
0.5 A/phase, 2-phase S 30 502
energization (full-step) 5 K]
Ji=[0.94 X 10kg-m? (514 "~ 2097
0z:in?) use the rubber 104 ’
coupling]
fs: Maximum self-start 0 001 m 0
frequency when not . ';s
loaded ulse rate (kpulse/s)
100 1000 200030005000

B Dimensions [Unit: mm (inch)]

Number of rotations (min~')

103H5209-5140
103H5209-5110

Constant current circuit
Source voltage: 24 VDC
Operating current:

0.5 A/phase, 2-phase
energization (full-step)
Ji=[0.94 X 10-*kg-m? (5.14
oz:in?) use the rubber
coupling]

fs: Maximum self-start
frequency when not
loaded

103H5210-5040
103H5210-5010

Constant current circuit
Source voltage: 24 VDC
Operating current:

0.25 A/phase, 2-phase
energization (full-step)
Ji=[0.94 X 10-*kg-m? (5.14
0z-in?) use the rubber
coupling]

fs: Maximum self-start
frequency when not
loaded

103H5210-5240
103H5210-5210

Constant current circuit
Source voltage: 24 VDC
Operating current:

1 A/phase, 2-phase
energization (full-step)
Ji=[0.94 X 10-*kg-m? (5.14
oz:in?) use the rubber
coupling]

fs: Maximum self-start
frequency when not
loaded

Torque (N-m)

Torque (N-m)

Torque (N-m)

~
K]
]
°
=
05 =2
o 2
2
04 ol
\\ g-
03 =
Pull-out torque at Ju (8]
0.2 <
0.1 ~
K]
]
0 °
0.1 fs 10 100 =]
Pulse rate (kpulse/s) = [
T T — b}
100 1000 2000 3000 5000 $ 2
Number of rotations (min~") 5
]
o
£
Q
05 a
0.4
0.3
Pull-out torque at Ju
02 o
<]
)
0.1
=
(=)
0
01 o1 10 100 £
Pulse rate (kpulse/s) 2
100 10002000 3000 5000 &
Number of rotations (min™')
05
™~
04
03 Pull-out torque at Ju
0.2
0.1
0 hi
0.1 1 fs 10 100
Pulse rate (kpulse/s)
100 1000 200030005000

Number of rotations (min™')

Lead wire: UL1430 AWG26

5 max.
(.20 max.)

042+0.25
/ L+0.5 24+0.5 (01.65%.01)
(L%.02) (.94%.02) ég 4-3140.25
6 max. 24 max. 38 (4-1.22%.01)
(.24 max.) (.94 max.) e
5 18 max.
= 15+2) s (.71 max.)
£E| 1541 1.5+0.76 0| | AM3X05
o |(:591£.04) {.06x.03)[ (,59 ,00) S| Effective tapping
85 it oc| depth 4(.16) min. ~
L 8 - >§>/- ©
S- HER c%
=% 60
S sl 8 \é’é
®|88 R3 min. - PAHPN
geg L1 I (RA2 min) \ g
o9 4.5%0.15
w 2
8 s (.1771%£.006)

M Internal wiring

Red Yellow

Orange

Blue

Allowable Load, Rotation DirectionP»p. 87 General SpecificationsPp. 88

M Compatible drivers
- For motor model number 103H52 [][1-50 (10 (0.25 A/
phase), 103H52 (11 -51 (177 (0.5 A/phase)
Driver is not included.

If you require assistance finding a driver, contact us for

details.

- For model number 103H52 [J[]-52 [J[] (1 A/phase)
Model number: BS1D200P10 (DC input)
Operating current select switch setting: A

The characteristics diagram shown above is from our

experimental circuit.

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 mmsgq. (1.97 inch sq.)

1.8° /step

Unipolar winding, Lead wire type

Bipolar winding, Lead wire typePp. 66 Customizing

| Hollow | Shaft modification

Varies depending on the model number
and quantity. Contact us for details.

Unipolar winding, Lead wire type

Holding torque at Rated Wiring Winding Mass Motor

Model number 2-phase energization current resistance inductance Rotor inertia (Weight)  length (L)

Single shaft Dual shaft [N-m (0z:in) min.] A/phase () /phase mH/phase [X10%kg-m?(oz:in?)] [kg (Ibs)] mm (in)
103H6701-0140 103H6701-0110 0.28 (39.6) 1 4.3 6.8 0.057 (0.31) 0.35 (0.77) 39.8 (1.57)
103H6701-0440 103H6701-0410 0.28 (39.6) 2 1.1 1.6 0.057 (0.31) 0.35 (0.77) 39.8 (1.57)
103H6701-0740 103H6701-0710 0.28 (39.6) 3 0.6 0.7 0.057 (0.31) 0.35(0.77) 39.8 (1.57)
103H6703-0140 103H6703-0110 0.49 (69.4) 1 6 13 0.118 (0.65) 0.5(1.10) 51.3(2.02)
103H6703-0440 103H6703-0410 0.49 (69.4) 2 1.6 3.2 0.118 (0.65) 0.5(1.10) 51.3(2.02)
103H6703-0740 103H6703-0710 0.49 (69.4) 3 0.83 1.4 0.118 (0.65) 0.5(1.10) 51.3(2.02)
103H6704-0140 103H6704-0110 0.53 (75.1) 1 6.5 16.5 0.14 (0.77) 0.55 (1.21) 55.8 (2.20)
103H6704-0440 103H6704-0410 0.52 (73.6) 2 1.7 3.8 0.14 (0.77) 0.55 (1.21) 55.8 (2.20)
103H6704-0740 103H6704-0710 0.53 (75.1) 3 0.9 1.7 0.14 (0.77) 0.55 (1.21) 55.8(2.20)
M Characteristics diagram
103H6701-0140 ol % 103H6701-0440 ol %
103H6701-0110 ol 04 103H6701-0410 ol 04
Constant current circuit =501 E 03 Constant current circuit =50 E 03
Source voltage: 24 VDC ] =z =] Source voltage: 24 VDC 82— ]
Operating current: = 045 h Pull-out torque at JL Operating current: = 4073 T Pull-out torque at JL
1 Alphase, 2-phase 2 30 502 2 A/phase, 2-phase 2 01 502
i P L SeiEsa x 0kgm b1a = 1%
0z-in?) use the rubber 104 : 0z-in?) use the rubber 104 :
coupling] 0 0 ;:ou'\ﬁling] . 0 0
fs: Maximum self-start - s: Maximum self-start -
0.1 1 10 100 0.1 1 f 10 100
{gea%‘;zncy when not Pulse ?ate (kpulse/s) I;Z%:chy when not Pulse rsate (kpulse/s)
100 1000 20003000 5000 100 10002000 30005000
Number of rotations (min~') Number of rotations (min™')
103H6701-0740 ol % 103H6703-0140 o N
103H6701-0710 ol 04 103H6703-0110 ol 04
Constant current circuit =504 E 03 Constant current circuit =504 E 03
Source voltage: 24 VDC ] =z Source voltage: 24 VDC ] =z
Operating current: = 013 [~ | Pull-outtorque at Ju Operating current: = 4073 \ Pull-outtorque at Ju
3 A/phase, 2-phase S 30l 502 I 1 A/phase, 2-phase S 30 502
ization (full- ) 5 =] ization (full- ) S o
SIs[0'94 X 10°kg-m (14 = 20 0 Ssl054 X 10kgme (e = 2| o1
0z-in?) use the rubber 104 : 0z-in?) use the rubber 104 :
coupling] 0 0 ?ou'\ﬁling] i 0 0
fs: Maximum self-start - s: Maximum self-start -
0.1 1 f 10 100 0.1 1 f 10 100
If(r)ea%\;?;ncy when not Pulsesrate (kpulse/s) {;Z%:chy when not Pulse rsate (kpulse/s)
100 1000 2000 30005000 100 10002000 3000 5000
Number of rotations (min~') Number of rotations (min™')
103H6703-0440 N psuy 103H6703-0740 ol %
103H6703-0410 ol 0s T 103H6703-0710 ol ol T
Constant current circuit =504 E 03 Pull-out torque at JL Constant current circuit =50 E 03 Pull-out torque at Ju
Source voltage: 24 VDC ] =z Source voltage: 24 VDC = ="
Operating current: > 013 Operating current: > 013
2 A/phase, 2-phase S 304 502 3 A/phase, 2-phase S 30 502
energization (full-step) S e energization (full-step) S L
Ji=[0.94 X 10“kg-m? (514 2097, Ji=[0.94 X 10kg-m? (514 '~ 2097,
0z-in?) use the rubber 104 : 0z-in?) use the rubber 104 :
coupling] coupling]
fs: Maximum self-start 0 001 e m 00 fs: Maximum self-start 0 001 T 10 100
If:)ea%\;zncy when not ) Pulse rate (kpulse/s) {g:%lézncy when not ) Pulse rate (kpulse/s)
100 1000 200030005000 100 10002000 3000 5000
Number of rotations (min~') Number of rotations (min~')
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Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



B
T - o
M Characteristics diagram T
10 10 2o
103H6704-0140 wl " 103H6704-0440 wl " 58
103H6704-0110 08 103H6704-0410 08 @£
120 O 120- 50
Constant current circuit =100 E 06 Constant current circuit =100 E 06 2‘
Source voltage: 24 VDC X =" Source voltage: 24 VDC & =" -
Operating current: Y 80 @ T~ Operating current: = 807 2 T T 2
1 A/phase, 2-phase 2 604 =04 Pull-out torque at Ju 2 A/phase, 2-phase 2 60{ o 04 Pull-out torque at Ju
energization (full-step) s S energization (full-step) s K]
Ji=[0.94 X 10kg-m? (5.14 = 4077 ¢, Ji=[0.94 X 10kg-m2 (5.14 = 409" o) <
oz:in?) use the rubber 204 ’ oz:in?) use the rubber 204 ’ § K]
coupling] coupling] el [}
fs: Maximum self-start 0 001 ] m 0 fs: Maximum self-start 0 00] 1 10 00 o
frequency when not . Pul fs (kpul ) frequency when not . Pul S (kpul ) =
loaded ulse rate (kpulse/s loaded ulse rate (kpulse/s = g
100 10002000 3000 5000 100 1000 2000 3000 5000 $ >
Number of rotations (min~") Number of rotations (min~') 5
2
£
10 Q
103H6704-0740 10/ a
103H6704-0710 ) 08
Constant current circuit =101 E 06
Source voltage: 24 VDC ] a0 ="
Operating current: = % e AR =
3 Alphase, 2-phase g 604 E’O'A [~ Pull-outtorque at Ju )
energization (full-step) s S 3
Ji=[0.94 X 10kg-m? (514 407 )
0z:in?) use the rubber 20 ’ 1l =
coupling] o
fs: Maximum self-start 0 001 ] 10 0 £
frequency when not g Pul fs (kpul ) o
loaded ulse rate (kpulse/s g_
100 1000 2000 30005000 a
Number of rotations (min~')
M Dimensions [Unit: mm (inch)]
Lead wire: UL3266 AWG22
15.5%1 L+0.8 20.6+0.5
(.61%.04) (L£.03) (.81%.02)
050+0.5
z (21.97%.02)
E 154025 4-4140.13 —
™ {.062.01) (4-1.61£.005)
g 5+0.25 25 (.98) max.
J (2£.01)
- |
&> 9«
olen @ AT @ g
8= | s 3
_t |22 AN <
_- —+°g 2 z
olez g s ©
o Qe —
2 & o228 &1 @
ol N [SHEsT=]
9 © og |2 +0.5
- ol 4-¢4.5 0
PR ( +.02 )
el S 4-¢.18 .00
M Internal wiring M Compatible drivers
Orange - For motor model number 103H670 [1-01 [0 (1 A/phase),
White E Q 103H670 []-07 [] 0 (3 A/phase) —
Blue Driver is not included.
If you require assistance finding a driver, contact us for <
f S0
Red pja Yellow details. 23
»n >
- For model number 103H670 []-04 []0 (2 A/phase) S
. ]
Model number: US1D200P10 (DC input) 5
. . . o]
Operating current select switch setting: 0 £5
[S3)
The characteristics diagram shown above is from our 2E
o=
experimental circuit. ®
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Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



Stepping Motors

50 mm sd. (1.97 inch sq.)

1.8° /step

Bipolar winding, Lead wire type

Unipolar winding, Lead wire typePp. 64 Customlzmg

| Hollow | Shaft modification

Varies depending on the model number
and quantity. Contact us for details.

Bipolar winding, Lead wire type

Model number Holding torqut_a at. Rated Wir.ing Winding Rotor inertia Mas§ Motor
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase () /phase mH/phase [X10%kg-m?(oz:in?)] [kg (Ibs)] mm (in)
103H6701-5040 103H6701-5010 0.28 (39.6) 2 0.6 1.6 0.057 (0.31) 0.35 (0.77) 39.8 (1.57)
103H6703-5040 103H6703-5010 0.49 (69.4) 2 0.8 3.2 0.118 (0.65) 0.5(1.10) 51.3(2.02)
103H6704-5040 103H6704-5010 0.52 (73.6) 2 0.9 3.8 0.14 (0.77) 0.55 (1.21) 55.8(2.20)

M Characteristics diagram

103H6701-5040 ol % 103H6703-5040 wl
103H6701-5010 4 103H6703-5010
go{ O 120 08

Constant current circuit 504 E 03 Constant current circuit =100 EDS
Source voltage: 24 VDC S z ] Source voltage: 24 VDC 5 =z
Operating current: % 013 I~ Pull-out torque at Ju Operating current: % 8073 L]
2 A/phase, 2-phase S 3] 502 ™ 2 A/phase, 2-phase S o] S04 inn
energization (full-step) é e energization (full-step) é e Pull-out torque at Ju
Ji=[0.94 X 10*kg-m? (5.14 097 o4 Ji=[0.94 X 10*kg-m? (5.14 077 0,
0z-in?) use the rubber 104 0z-in?) use the rubber 20 N
coupling] coupling] T

L A 3 oJ 0 . : 3 oJ 0
foMeximur sl st G R m s Meimun slfetan e TN B
loaded Pulse rate (kpulse/s) loaded Pulse rate (kpulse/s)

100 10002000 30005000 100 100020003000 5000
Number of rotations (min~') Number of rotations (min~')

103H6704-5040 wl

103H6704-5010 ool 08
Constant current circuit =100 EOB
Source voltage: 24 VDC & =z
Operating current: - 8073 L
2 Alphase, 2-phase S gp{ S04
energization (full-step) S ] Pull-out torque at Ju
Ji=[0.94 X 10kg-m? (514 7 4077
0z-in?) use the rubber 201 i
coupling] 0 0 Iy
fs: Maximum self-start -

0.1 1fs 10 100
Ifcr)ea%:zncy when not Pulse rate (kpulse/s)
100 1000 2000 3000 5000
Number of rotations (min~7)

Il Dimensions [Unit: mm (inch)] M Internal wiring == [l Compatible drivers ==

Model number: BS1D200P10

Lead wire: UL3266 AWG22 Orange
15.5+1 L+0.8 20.6+0.5 (DC input)
(.61£.04) (L£.03) (.81+.02) Blue g

Operating current select
050+0.5 switch setting: 0
< (21.97£.02) Red Yellow The characteristics diagram
E 1540.25 4-41+0.13 )
= T06E.0T) (4-1.61%.005) shown above is from our
g 5+0.25 25 (.98) max. experimental circuit.
® (:2£.01)
L] - N
= b 2
2% PN |
. 1 oleg g
- SRSIE 3 S
288 8 s ©
-3|88 — RPXCF 9
2 g o[28 @
o N o |66
&l s og|ee +0.5
— Bl 0 4-¢4.5 0
o X ( +.02)
sl_® 4-¢.18 .00

Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

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



50 mm sd. (1.97 inch sq.)

1.8° /step

Bipolar winding, Lead wire type

AC Input Set Models/
Drivers

Customizing

| Hollow | Shaft modification

Varies depending on the model number
and quantity. Contact us for details.

Bipolar winding, Lead wire type

~
2
(1]
T
[=]
Z 0
39
«-c
1
(=}
=
)
a

Model number Holding torque at Rated Wiring Winding Rotor inertia Mass Motor
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z-in) min.] A/phase () /phase mH/phase [X10*kg-m? (0z:in?)] [kg (lbs)] mm (in)
S$S82501-8040 SS2501-8010 0.1 (14.16) 1 4.5 2 0.026 (0.142) 0.09 (0.20) 11.4(.43)
S$S2502-8040 SS2502-8010 0.215 (30.44) 1 5.9 3.2 0.049 (0.268) 0.15(0.33) 16.4(.63)
M Characteristics diagram 2
=}
o
$52501-8040 ul P $52502-8040 wl 2 T T s
S$S2501-8010 1l 008 L S$S52502-8010 % o 11 Pull-out torgue at Jt .?
Constant current circuit =104 EUUE ™ Pull-outtorque at Ju Constant current circuit E2N{E %
Source voltage: 24 VDC X = Source voltage: 24 VDC ] = 3
Operating current: - 813 Operating current: ;16’ 010 %]
1 A/phase, 2-phase S 6| 5004 1 A/phase, 2-phase ERPII-
energization (full-step) 5 ks energization (full-step) 5 °
Ji=[0.01 X 10kg-m? (1.80 = 417 ¢, Ji=[0.01 X 10kg-m2 (1.80 '~ 81" 005
oz:in?) pulley balancer 2 : oz-in?) pulley balancer 4
method] 0 ;ne'tvflmd] . o 0
fs: Maximum self-start - s: Maximum self-start -
freque)n(':cyuwhen not 01 14 10 100 frequency when not 0.1 11 10 100
loaded Pulse rate (kpulse/s) loaded Pulse rate (kpulse/s)
100 1000 2000 3000 100 1000 2000 3000
Number of rotations (min~') Number of rotations (min™")
Bl Dimensions [Unit: mm (inch)]
e 050+0.5
Lead wire: UL1007 AWG26 (@1.97+.02)
4-M2.5X0.45 241403
541 L£0.3 (4-1.61%.012)
(.20£.04) (L£.012)
o 5+0.3 20 max.
£ . (0.20£.012) (79 max.)
S g2 5%
% m | g2
i = Iz
s g 2 £
— S
M Internal wiring M Compatible drivers
Orange Driver is not included. —_—
g Q If you require assistance finding a driver, contact us for
Blue details. =
£ [
23
0.2
Red Yellow ea
[=]
23
o ®
£
Qo
§E
b
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Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



6 mm sq. (2.20 inch sq.)

1.8° /step

Unipolar winding, Lead wire type
Bipolar winding, Lead wire typePp. 70

Customizing

| Hollow ] Shaft modification

Varies depending on the model number
and quantity. Contact us for details.

Unipolar winding, Lead wire type

Model number Holding torque at Rated Wiring Winding Rotor inertia Mass Motor
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase () /phase mH/phase [X10%kg-m?(oz:in?)] [kg (Ibs)] mm (in)
103H7121-0140 103H7121-0110 0.39 (55.2) 1 4.8 8 0.1 (0.55) 0.47 (1.04) 41.8 (1.65)
103H7121-0440 103H7121-0410 0.39 (55.2) 2 1.25 1.9 0.1 (0.55) 0.47 (1.04) 41.8 (1.65)
103H7121-0740 103H7121-0710 0.39 (55.2) 3 0.6 0.8 0.1 (0.55) 0.47 (1.04) 41.8 (1.65)
103H7123-0140 103H7123-0110 0.83 (117.5) 1 6.7 15 0.21 (1.15) 0.65 (1.43) 53.8(2.12)
103H7123-0440 103H7123-0410 0.83(117.5) 2 1.6 3.8 0.21 (1.15) 0.65 (1.43) 53.8(2.12)
103H7123-0740 103H7123-0710 0.78 (110.5) 3 0.77 1.58 0.21 (1.15) 0.65 (1.43) 53.8(2.12)
103H7124-0140 103H7124-0110 0.98 (138.8) 1 7 14.5 0.245 (1.34) 0.8 (1.76) 63.8(2.51)
103H7124-0440 103H7124-0410 0.98 (138.8) 2 1.7 3.1 0.245 (1.34) 0.8 (1.76) 63.8(2.51)
103H7124-0740 103H7124-0710 0.98 (138.8) 3 0.74 1.4 0.245 (1.34) 0.8 (1.76) 63.8(2.51)
103H7126-0140 103H7126-0110 1.27 (179.8) 1 8.6 19 0.36 (1.97) 0.98 (2.16) 75.8 (2.98)
103H7126-0440 103H7126-0410 1.27 (179.8) 2 2 4.5 0.36 (1.97) 0.98 (2.16) 75.8 (2.98)
103H7126-0740 103H7126-0710 1.27 (179.8) 3 0.9 2.2 0.36 (1.97) 0.98 (2.16) 75.8 (2.98)
M Characteristics diagram
103H7121-0140 ol P 103H7121-0440 o %
103H7121-0110 ol oal 103H7121-0410 ol os
Constant current circuit  E 501 € . T Constant current circuit E50E 03—/_‘5—“"\
Soureatege V0 5 /2" SoemelaneitVOE £y 20
1 A/phase, 2-phase 3304 302 2 A/phase, 2-phase 3301 02
energization (full-step) 5 e energization (full-step) 5 e
Ji=[0.94 X 10kg-m? (514 & 2097, Ji=[0.94 X 10kg-m? (514 ' 20907,
0z-in?) use the rubber 104 : 0z-in?) use the rubber 104 |
coupling] 0 0 ?ou'\zling] fostart 0 0
fs: Maximum self-start = s: Maximum self-star; -
0.1 1 f; 10 100 0.1 1 f 10 100
T;Z%:chy when not Pulsesrate (kpulse/s) T;Z%:chy when not Pulsesrate (kpulse/s)
100 1000 200030005000 100 100020003000 5000
Number of rotations (min~") Number of rotations (min~')
103H7121-0740 ol % 103H7123-0140 wl
103H7121-0710 o 04 103H7123-0110 1 o
120 ——_
Constant current circuit =5 E 03 T — Pull-out torque at Jt Constant current circuit =100 E 06
Source voltage: 24 VDC N = Source voltage: 24 VDC R =
Operating current: = 013 Operating current: - 8013 Pull-out torque at Jt
3 A/phase, 2-phase S30{ 02 1 A/phase, 2-phase 2 g0 =04
energization (full-step) 5 e energization (full-step) S e
Ji=[0.94 X 10kg-m? (514 "~ 2097, Ji=[0.94 X 10kg-m? (514 401" o,
0z-in?) use the rubber 104 . 0z-in?) use the rubber 201 )
coupling] 0 0 ;:ou'\zling] fostart 0 0 N
fs: Maximum self-start = s: Maximum self-star = =
0.1 11 10 100 0.1 1 f 10 100
:’gzz:zncy when not Pulsesrate (kpulse/s) T;Z%lézncy when not Pulsesrate (kpulse/s)
100 10002000 3000 5000 100 1000 2000 30005000
Number of rotations (min~') Number of rotations (min~')
103H7123-0440 wl 103H7123-0740 wl
103H7123-0410 ) 08 103H7123-0710 ) 08
T T~
Constant current circuit E1001E o i Constant current circuit =1004 EDS/ M
Source_voltage: 24VDC N2 Pull-out J Source_voltage: 24VDC N2
Operating current: = 8073 ui-oittorque at Operating current: - 8013 Pull-out torque at Ju
2 A/phase, 2-phase S g 504 3 A/phase, 2-phase S o] S04
energization (full-step) 5 2 energization (full-step) 5 e
Ji=[0.94 X 10kg-m? (514 40" Ji=[0.94 X 10kg-m? (514 401" o,
0z-in?) use the rubber 201 i 0z-in?) use the rubber 201 :
coupling] 0 0 I ?ou'\zling] fostart o 0
fs: Maximum self-start - s: Maximum self-star -
0.1 1 f 10 100 0.1 1 f 10 100
If(r)ea%:zncy when not Pulsesrate (kpulse/s) lf(r)zcégzncy when not Pulsesrate (kpulse/s)
100 10002000 3000 5000 100 100020003000 5000
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Number of rotations (min~')

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

Number of rotations (min™')



~
o
. e M ]
M Characteristics diagram T
10 10 2o
103H7124-0140 wl " 103H7124-0440 wl " 5
I | -
103H7124-0110 o) 08T 103H7124-0410 ] 08T ©E
S
Constant current circuit 1004 E 06 Constant current circuit =100 E 06 Pull-outtorque at Ju 2‘
Source voltage: 24 VDC X =" Source voltage: 24 VDC ] =" -
Operating current: - 8073 Pull-out torque at Ju Operating current: - 8073 L<’
1 A/phase, 2-phase S god S04 2 A/phase, 2-phase S g0l =04
energization (full-step) S S energization (full-step) S K]
Ji=[2.6 X 10%kg-m? (14.22 7 407 Ji=[2.6 X 10#kg-m? (14.22 4017 o) -
oz:in?) use the rubber 204 ’ oz:in?) use the rubber 204 ’ K]
coupling] ™ Y coupling] ™ [}
fs: Maximum self-start 0 001 m 00 fs: Maximum self-start 0 00] 1 10 00 o
frequency when not . f§ frequency when not . fs =
loaded Pulse rate (kpulse/s) loaded Pulse rate (kpulse/s) [
T T — T T T — T -
100 10002000 3000 5000 100 1000 20003000 5000 $ g
Number of rotations (min~") Number of rotations (min~') 5
>
o
=
Q
103H7124-0740 wl 103H7126-0140 ml a
103H7124-0710 ] 08—l 103H7126-0110 wol 16
Constant current circuit =100 E 06 Constant current circuit =204 E 12
Source voltage: 24 VDC & =" Pul-out & o Source voltage: 24 VDC ] = ~
Operating current: s 8073 fli-outtorque @ Operating current: 216013
3 A/phase, 2-phase S god S04 1 A/phase, 2-phase S0 508 4
energization (full-step) S S energization (full-step) s K] Pull-out torque at Ju 3
Ji=[2.6 X 10%kg-m? (14.22 "~ 4077 Ji=[2.6 X 10#kg-m? (14.22 = 809" o, )
0z:in?) use the rubber 20 ’ 0z:in?) use the rubber 20 ’ =
coupling] coupling] S o
fs: Maximum self-start 0 001 1 10 100 fs: Maximum self-start 0- 00] 1 \"1‘0 100 £
frequency when not . fs frequency when not . fs Qo
loaded Pulse rate (kpulse/s) loaded Pulse rate (kpulse/s) oy
T ———— T ———— (]
0 1000 200030005000 100 1000 20003000 5000 a
Number of rotations (min~') Number of rotations (min™')
103H7126-0440 ml 103H7126-0740 ml
103H7126-0410 wl 18 103H7126-0710 wl 16
Constant current circuit S04 E 12— Constant current circuit =200 E 12
Source voltage: 24 VDC X 160 = Source voltage: 24 VDC S 160 = A
Operating current: s 2 Pull-out torque at Ju Operating current: = ] Pull-out torque at Ju
2 A/phase, 2-phase S10{ =08 3 A/phase, 2-phase S10{ =08
energization (full-step) 5 8 energization (full-step) S 8
Ji=[2.6 X 10%kg-m? (14.22 " 809" Ji=[2.6 X 10#kg-m? (14.22 7 8017 o,
0z+in?) use the rubber 104 ! 0z-in?) use the rubber 104 :
coupling] N coupling] Y
fs: Maximum self-start 0- 001 ] 00 fs: Maximum self-start 0 001 1 10 0 *
frequency when not . fs frequency when not . fs
loaded Pulse rate (kpulse/s) loaded Pulse rate (kpulse/s)
100 1000 20003000 5000 100 10002000 30005000
Number of rotations (min™') Number of rotations (min™')
M Dimensions [Unit: mm (inch)]
Lead wire: UL1430 (103H7121, 103H7124, 103H7126), AWG22
UL3266 (103H7123), AWG22
16.5+1 L+0.8 056:+0.5 '—
(.61£.04) (L%.03) (02.20.02)
20.6+0.5 4-47.14%+0.13
=TT/ 5£0.25 (.81%.02) (4-1.86%.005)
= A
E (.20£.01) wlas 26 (1.02)
S 1.540.25 588 max.
5 (.06£.01) o3|°9
8 8 8
s & (© 9
ol = ® ®| =
| 85 RO\ E
________ -ﬁ ‘g m é}) n ("_> &
og 1 o\ g
= Q| =
o338 . ST ® ®
8l o | I £,
gl s +0.5 i g
- 4-p4.5 0 52
( +.02) g
4-¢.18 .00 s 3
-
o ®
- . . o
M Internal wiring Bl Compatible drivers 52
o=
Orange - For motor model number 103H712 []-01 [] 0 (1 A/phase), &

White
Blue

30

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

103H712 [J-07 [] 0 (3 A/phase)
Driver is not included.
If you require assistance finding a driver, contact us for

details.

For model number 103H712 [1-04 [10 (2 A/phase)

Model number: US1D200P10 (DC input)
Operating current select switch setting: 0

The characteristics diagram shown above is from our

experimental circuit.

69




Bipolar winding, Lead wire type

6 mm sq. (2.20 inch sq.)

1.8° /step

Bipolar winding, Lead wire type
Unipolar winding, Lead wire typePp. 68

Customizing

| Hollow ] Shaft modification

Decelerator m

Varies depending on the model number
and quantity. Contact us for details.

Holding torque -, A~ Motor Shaft Dcut
Model number at 2-phase Alzifzel er-lng Wlndlng Rotor inertia Mags length diameter thickness
L current resistance inductance (Weight)
energization (L) (D) (T)
. [N:m (o0z:in) [X10*kg-m? mm . .
Single shaft Dual shaft Rl A/phase () /phase mH/phase {oz-in?] [kg (Ibs)] iR mm (in) mm (in)
41.8 ¢ 6.35 5.8
103H7121-5640 103H7121-5610 0.55 (77.9) 1 4.3 14.5 0.1 (0.55) 0.47 (1.04) (1.65) (@ 0.25) (0.23)
41.8 ¢ 6.35 5.8
103H7121-5740 103H7121-5710 0.55 (77.9) 2 1.1 3.7 0.1 (0.55) 0.47 (1.04) (1.65) (¢ 0.25) (0.23)
41.8 ¢ 6.35 5.8
103H7121-5840 103H7121-5810 0.55 (77.9) 3 0.54 1.74 0.1 (0.55) 0.47 (1.04) (1.65) (¢ 0.25) (0.23)
53.8 ® 6.35 5.8
103H7123-5640 103H7123-5610 1.0 (141.6) 1 5.7 29.4 0.21 (1.15) 0.65 (1.43) (2.12) (¢ 0.25) (0.23)
53.8 ¢ 6.35 5.8
103H7123-5740 103H7123-5710 1.0 (141.6) 2 1.5 7.5 0.21 (1.15) 0.65 (1.43) (2.12) (¢ 0.25) (0.23)
53.8 ® 6.35 5.8
103H7123-5840 103H7123-5810 1.0 (141.6) 3 0.7 815 0.21 (1.15) 0.65 (1.43) (212) (¢ 0.25) (0.23)
75.8 ¢ 635 5.8
103H7126-5640 103H7126-5610 1.6 (226.6) 1 7.7 34.6 0.36 (1.97) 0.98 (2.16) (2.98) (¢ 0.25) (0.23)
75.8 ¢ 6.35 5.8
103H7126-5740 103H7126-5710 1.6 (226.6) 2 2 9.1 0.36 (1.97) 0.98 (2.16) (2.98) (@ 0.25) (0.23)
75.8 ¢ 6.35 5.8
103H7126-5840 103H7126-5810 1.6 (226.6) 8 0.94 4 0.36 (1.97) 0.98 (2.16) (2.98) (¢ 0.25) (0.23)
103H7128-5640 103H7128-5610 2.0 (283.2) 1 8.9 40.1 049 (268) 13(287) *8 @8 75
i i i i i i : ) (3.73) (@ 0.31) (0.30)
103H7128-5740 103H7128-5710 2.0 (283.2) 2 2.3 10.4 0.49 (2.68) 1.3 (2.87) s e 79
) ) ) ) ) ) T (3.73) (¢ 0.31) (0.30)
103H7128-5840 103H7128-5810 2.0 (283.2) 3 1.03 4.3 0.49 (2.68) 1.3 (2.87) S 3 [
’ ’ ’ ’ ’ ’ ’ ' (3.73) (@ 0.31) (0.30)
M Characteristics diagram
103H7121-5640 wl " 103H7121-5740 wl "
103H7121-5610 ] 08 103H7121-5710 ] 08
Constant current circuit <1001 E 06 Constant current circuit =100 E 06
Source voltage: 24 VDC ] a0 =" [ [ Source voltage: 24 VDC ] a0 =z
?R(?;?]t;l;g’c;rpr::st:e g_ 601 %0.11 Pull-out torque at Ju 2027‘;?:;:2’02‘{:;;:;; g_ o0 30.4 Pull-out torque at Ju
energization (full-step) s kS energization (full-step) s K]
Ji=[0.94 X 10kg-m? (514 "~ 401" Ji=[0.94 X 10kg-m? (514 © 4017,
0z-in?) use the rubber 20 i Nd 0z-in?) use the rubber 201 : U
couplin_g] 0 0 \\\_\ ;:ou'\ﬁlin'g] fostart 0 0 T
fs: Maximum self-start = s: Maximum self-star =
0.1 1fs 10 100 0.1 s 10 100
Ifcr)ea%\;zncy when not Pulse rate (kpulse/s) Tgi%;zncy when not Pulse rate (kpulse/s)
100 10002000 3000 5000 100 1000 200030005000
Number of rotations (min~7) Number of rotations (min~")
103H7121-5840 wl 103H7123-5640 w2
103H7121-5810 ol 08 103H7123-5610 wol 15
Constant current circuit =101 E Constant current circuit S04 E
Source voltage: 24 VDC ] =06 Source voltage: 24 VDC 8 =12
Operating current: e Pull-out torque at Ju Operating current: P e —
3 A/phase, 2-phase S gpl S04 1 A/phase, 2-phase S 508
energization (full-step) s S energization (full-step) S ° Pull-out torque at Ju
Ji=[0.94 X 10%g-m? (5.14 7 4077 o, Ji=[2.6 X 10#kg-m? (14.22 '~ 8017 o,
0z-in?) use the rubber 201 i N 0z-in?) use the rubber 1204 : \
couplin_g] 0 0 ?ou'\ﬁlin_g] " 0 0 ~_|
fs: Maximum self-start - s: Maximum self-start - ==
0.1 1 fs 10 100 0.1 fs 1 10 100
fgea%‘;zncy when not Pulse rate (kpulse/s) lf(r)(:‘?jlézncy when not Pulse rate (kpulse/s)
100 1000 20003000 5000 100 100020003000 5000

Number of rotations (min~')

70 Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

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

Number of rotations (min~')



M Characteristics diagram

103H7123-5740 ml 2
103H7123-5710 | 15
Constant current circuit =200 E 12
Source voltage: 24 VDC = ="
Operating current: ;1507 ® ~
2 A/phase, 2-phase S 508
energization (full-step) S ] Pull-out torque at Ju
Ji=[2.6 X 10%kg-m? (14.22 7 809"
0z:in?) use the rubber 404 ’
coupling] S~
fs: Maximum self-start 0 001 ] m 00
frequency when not . P fs
loaded ulse rate (kpulse/s)
100 1000 200030005000
Number of rotations (min™')
103H7126-5640 ml 2
103H7126-5610 T
Constant current circuit = 200 E12
Source voltage: 24 VDC S0 ="
Operating current: 2 7 @ Pull-
1 A/phase, 2-phase RO 508 ulouttorquo at I
energization (full-step) s S
Ji=[2.6 X 10%kg-m? (14.22 "~ 8097 o,
0z:in?) use the rubber 404 ’
coupling] ™~
fs: Maximum self-start 0 001 ] 10 0
frequency when not . fSP
loaded ulse rate (kpulse/s)
0 100020003000 5000
Number of rotations (min~')
103H7126-5840 ml 2
103H7126-5810 "
w1
Constant current circuit =201 E 12
| :24VD >
g?)l;rrgfixg ::?Jgrreent: ¢ 2160+ %— Pull-out torque at Ju
3 A/phase, 2-phase S04 508
energization (full-step) S e
Ji=[2.6 X 10%kg-m? (14.22 8097 o,
0z:in?) use the rubber 104 ’
coupling]
fs: Maximum self-start 0 001 1 10 0
frequency when not . P fs
loaded ulse rate (kpulse/s)
0 10002000 30005000
Number of rotations (min™')
103H7128-5740 wl
103H7128-5710 oo
Constant current circuit =500 € 30
Source voltage: 24 VDC ) Ee
Operating current: ‘;4007 @
2 A/phase, 2-phase Sa0d 520
energization (full-step) é S M Pull-out torque at Ju
Ji=[7.4 X 10*kg-m? (40.46 200 10
0z:in?) use the rubber i :
L 100
coupling] ~—
fs: Maximum self-start 0 001 ] m 0
frequency when not . st,
loaded ulse rate (kpulse/s)
100 100020003000 5000
Number of rotations (min~')
M Dimensions [Unit: mm (inch)]
Lead wire: UL1430 AWG22
15.5%+1 L+0.8 20.6£0.5
(.61£.04) (L+.03) (.81£.02) 056+0.5
+T (02.2+.02)
8 max. 32.2min. | 1.56£0.25 4714+
(31 max.) [1.27 min)|(.06£.01) (o4 1450.13 +05
(4-1.86.005)
'fn" +1 26 max 4045 0 82
£l 15 0 : +
EIE ( +_04) 5if.25 15 0 (1.02 max.) (4-(0.18 .00)
IS .59 .00 (2£0.) ( ) nnnn
oi=[ .59 .00
£ Y oz =& 8| x|
PO LW NEE
g 2l =154 &) E|Z
O\J}I HS §§ ®\_,J®w2
e ~—s = = © kS
™ 88
5.810.15 S 38 T+0.15
(.23%.006) o a (T+.006)
8 =
<
S

Allowable Load, Rotation DirectionP»p. 87 General SpecificationsPp. 88

~
K]
]
T
<]
= 0
22
2
50
o
=
——1 2
Pull-out torque at Ju
~
7]
N o
T
0.1 1fs 10 100 =]
Pulse rate (kpulse/s) = [
T T — b}
100 100020003000 5000 $ 2
Number of rotations (min~') 5
>
o
=
Q
o
/\
Pull-out torque at Ju
n
B
<]
-
(=}
o E
0.1 1fs 10 100 ‘s
Pulse rate (kpulse/s) oy
T ———— (]
00 1000200030005000 a
Number of rotations (min™')
Pull-out torque at Ju
\\\
e~ ||
01 fs 10 100 *
Pulse rate (kpulse/s)
100 1000 20003000 5000
Number of rotations (min™')
Pull-out torque at Ju
N
0.1 100

1fs 10
Pulse rate (kpulse/s)

100 100020003000 5000
Number of rotations (min™')

103H7123-5840 wml

103H7123-5810 wol 18
Constant current circuit =20 E 12
Source voltage: 24 VDC X ="
Operating current: ‘;;16[]’ ®

3 A/phase, 2-phase S 508
energization (full-step) 5 K]
Ji=[2.6 X 10#kg-m? (14.22 "~ 801",
oz:in?) use the rubber 104 ’
coupling]
fs: Maximum self-start 0 0
frequency when not

loaded

103H7126-5740 ml

103H7126-5710 wl 16
Constant current circuit =20 E 12
Source voltage: 24 VDC ] ="
Operating current: ‘;;160’ @
2 Alphase, 2-phase S 508
energization (full-step) S L
Ji=[2.6 X 10¢kg-m? (14.22 = 8097 o,
oz:in?) use the rubber 104 ’
coupling]
fs: Maximum self-start 0 0
frequency when not

loaded

103H7128-5640 wl ¥

103H7128-5610 ol a0
Constant current circuit =501 E 30
Source voltage: 24 VDC = e
Operating current: ;’400’ ©

1 A/phase, 2-phase Sa01 20
energization (full-step) 5 e
Ji=[7.4 X 10%kg-m? (40.46 T 201"
oz:in?) use the rubber 100 ’
coupling]
fs: Maximum self-start 04 0
frequency when not

loaded

103H7128-5840 w2

103H7128-5810 ol a0
Constant current circuit =501 E 30
Source voltage: 24 VDC N ="
Operating current: ‘;400’ ©
3 Alphase, 2-phase Sa01 20
energization (full-step) = e
Ji=[7.4 X 10-%g-m2(40.46 T 201"
0z:in2) use the rubber 100 ’
coupling]
fs: Maximum self-start 0 0
frequency when not

loaded

M Internal wiring

Orange E Q
Blue
Red Yellow

M Compatible drivers
Driver is not included.

If you require assistance finding a driver, contact us for

details.

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

0.9° /step

Unipolar winding, Lead wire type

Unipolar winding, Lead wire type
Bipolar winding, Lead wire type

0 mm sq. (2.36 inch sq.)

Customizing

| Hollow ] Shaft modification

Varies depending on the model number
and quantity. Contact us for details.

~taltliig e Rated Wiring Winding . . Mass it Shaft diameter
Model number at 2-phase ) . Rotor inertia . length
L current resistance inductance (Weight) (D)
energization (L)
. [N-m (oz:in) A/ Q/ mH/ [X10*kg-m? . .
Single shaft  Dual shaft min.] Jieeo lofess e (ozin?)] [kg (Ibs)] mm (in) mm (in)
0 .0000
SH1601-0440 SH1601-0410 0.57 (80.71) 2 1.35 2 0.24 (1.312) 0.55(1.21) 42 (1.65) ® 6.35-0.013 ( ® .25-.0005
0 .0000
SH1602-0440 SH1602-0410 1.1 (155.77) 2 1.8 35 0.4 (2.187) 0.8 (1.76) 54 (2.13) ® 6.35-0.013 ( ® .25-.0005
0 .0000
SH1603-0440 SH1603-0410 1.7 (240.74) 2 2.3 4.5 0.75(4.101) 1.2 (2.64) 76 (2.99) ® 8-0.015 ( ® .31-.0006
M Characteristics diagram
SH1601-0440 wl SH1602-0440 wl
SH1601-0410 | 08 SH1602-0410 wl 15
Constant current circuit =100 'E 06 Constant current circuit =2001 E 12
Source voltage: 24 VDC N2 ] Source voltage: 24 VDC B =z 1]
Operating current: > 8073 \ Pull-out torque at Ju Operating current: ;1607 s V] [T
2 A/phase, 2-phase 2 01 204 2 Alphase, 2-phase S04 208 Pull-out torque at J.
energization (full-step) = L2 energization (full-step) = e
Ji=[0.94 X 10kg-m? (514 401" Ji=[2.6 X 10#kg-m? (14.22 "~ 809" o,
0z+in?) use the rubber 204 : 0z-in?) use the rubber 404 )
?ouhﬁling] If 0 0 :Oul\ﬁ”n'g] . ) 0 N
S: aximum self-start - S aximum self-start -
0.1 1 f 10 100 0.1 1 f 10 100
If;chdlézncy when not Pulse rsate (kpulse/s) ngtélézncy when not Pulse rsate (kpulse/s)
100 100020003000 5000 100 1000 2000 30005000
Number of rotations (min™') Number of rotations (min~')
SH1603-0440 awl 2
SH1603-0410 I T
Constant current circuit =201 E
Source voltage: 24 VDC ] =12
Operating current: ;'50’ Y Pull-out torque at Ju
2 A/phase, 2-phase S 508
energization (full-step) S =]
Ji=[7.4 X 107kg:m? (40.46 "~ 807" .,
0z-in?) use the rubber 104 :
coupling] o 0 N
fs: Maximum self-start -
0.1 1 f 10 100
If(r)ea%:zncy when not Pulsesrate (kpulse/s)
100 1000 2000 3000 5000
Number of rotations (min™')
B Dimensions [Unit: mm (inch)]
15.5%1 L+0.8 20.610.5 060+0.5
(.61%.04) (L=*.03) (.81£.02) (52.36%.02)
7%0.25 4-47.141+0.13 .
4-1.86+.005) | Lead wire:
g e | OiSaes
.5x0. . AWG22
(.06+.0098) | £E ﬂ ﬂ “ n n n -
15 g2, | | 111
A gz B %
/S g g 88 ﬁﬁ
G 212 1)
38 el VY
i | 25 )
| 3 f
1 ] +0.5
4-94.5 0

(4-¢.18+18g)

M Internal wiring

Red Black Yellow

Orange
White
Blue

Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

B Compatible drivers

Driver is not included.

If you require assistance finding a driver, contact us for

details.

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



Bipolar winding, Lead wire type

Al e Rated Wiring Winding . . Mass it Shaft diameter
Model number at 2-phase ) . Rotor inertia . length
L current resistance inductance (Weight) (D)
energization (L)
. [N-m (oz:in) A/ Q/ mH/ [X10*kg-m? . .
Single shaft  Dual shaft min.] Jieeo lotees e (ozin?)] [kg (Ibs)] mm (in) mm (in)
0 .0000
SH1601-5240 SH1601-5210 0.69 (97.7) 2 1.2 3.5 0.24 (1.31) 0.55 (1.21) 42 (1.65) ® 6.35-0.013 ( ® .25-.0005
0 .0000
SH1602-5240 SH1602-5210 1.28 (181.2) 2 1.65 6.1 0.4 (2.19) 0.8(1.76) 54 (2.13) ® 6.35-0.013 ( ® .25-.0005
0 .0000
SH1603-5240 SH1603-5210 2.15(304.4) 2 2.3 8.8 0.75 (4.10) 1.2 (2.65) 76 (2.99) ® 8-0.015 ( ® .31-.0006
M Characteristics diagram
SH1601-5240 wl SH1602-5240 wl
SH1601-5210 ) 08 SH1602-5210 wl 15
Constant current circuit =100 E 06 T T Constant current circuit =20 E 12 —
Source voltage: 24 VDC P = Source voltage: 24 VDC & z -
Operating current: > 8013 / Pull-out torque at Ju Operating current: ;160 ® Pull-out torque at Ju
2 A/phase, 2-phase =2 60 § 0.4 2 A/phase, 2-phase 21204 § 0.8
energization (full-step) S K] energization (full-step) = 2
Ji=[0.94 X 10kg-m? (514 401" Ji=[2.6 X 10%kg-m? (14.22 = 80" o,
oz:in?) use the rubber 204 ’ o0z:in’) use the rubber 404 !
o Waxhum self-start ol 0 o Maxhum self-start ol o
S: aximum self-star - 01 1 1 10 100 S aximum seli-star - 01 17 10 100
If;chdlézncy when not F’ulse rsate (kpuls‘e/s)‘ . lf(r)zzl;zncy when not Pulsérate (kpulse/s)
100 10002000 30005000 100 1000200030005000
Number of rotations (min~') Number of rotations (min~')
SH1603-5240 sof 0
SH1603-5210 80 32
Constant current circuit .’5‘400’ = 24
Source voltage: 24 VDC B =
Operating current: - o [T~
2 A/phase, 2-phase Su0{ S16 n
energization (full-step) s e Pull-out torque at Ju
Ji=[7.4 X 10kg-m? (40.46 16017
0z-in?) use the rubber 801 : Iy
coupling] 0 0 T~
fs: Maximum self-start -
0.1 fs 1 10 100
frequency when not Pulse rate (kpuise/s)
100 10002000 30005000
Number of rotations (min~')
B Dimensions [Unit: mm (inch)]
15.5%1 L+0.8 20.610.5 060+0.5
(.61%.04) (L=*.03) (.81£.02) (52.36%.02)
7%0.25 4-47.141+0.13 .
4-1.86+.005) | Lead wire:
L K | e
.5x0. . AWG22
(.06£.0098)| | £E ﬂ “ nn -
_ Sls ©
28§ g <|g N
= I 35 e
a8 5@ VYU
i | 25 )
| 2 4&?—
. — +0.5
4-94.5 0

(4-¢.18+28g)

M Internal wiring

Red Yellow

Orange

Blue

Allowable Load, Rotation DirectionP»p. 87 General SpecificationsPp. 88

B Compatible drivers
Model number: BS1D200P10 (DC input)
Operating current select switch setting: 0

The characteristics diagram shown above is from our

experimental circuit.

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/
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O mm sq. (2.36 inch sq.)

1.8° /step

. - Customizing
Unipolar winding, Connector type

. - . [ Hollow | Shaft modification
Unipolar winding, Lead wire type
Dimensions for attaching NEMAZ23 are interchangeable (47.14 mm-pitch) m
Bipolar winding, Connector typePp. 76

Bipolar winding, Lead wire type
Dimensions for attaching NEMA23 are interchangeable (47.14 mm-pitch)»p. 76

Varies depending on the model number
and quantity. Contact us for details.

Unipolar winding, Connector type

Model number Holding torque at Rated Wiring Winding Rotor inertia Mass Motor
2-phase energization current resistance inductance (Weight) length (L)

Single shaft Dual shaft [N-m (0z:in) min.] A/phase Q /phase mH/phase [X10%kg-m?(oz:in?)] [kg (Ibs)] mm (in)
103H7821-0140 103H7821-0110 0.78 (110.5) 1 5.7 8.3 0.275 (1.50) 0.6 (1.32) 44.8 (1.76)
103H7821-0440 103H7821-0410 0.78 (110.5) 2 1.5 2 0.275 (1.50) 0.6 (1.32) 44.8(1.76)
103H7821-0740 103H7821-0710 0.78 (110.5) 3 0.68 0.8 0.275 (1.50) 0.6 (1.32) 44.8 (1.76)
103H7822-0140 103H7822-0110 1.17 (165.7) 1 6.9 14 0.4 (2.19) 0.77 (1.70) 53.8 (2.12)
103H7822-0440 103H7822-0410 1.17 (165.7) 2 1.8 3.6 0.4 (2.19) 0.77 (1.70) 53.8(2.12)
103H7822-0740 103H7822-0710 1.17 (165.7) 5 0.8 1.38 0.4 (2.19) 0.77 (1.70) 53.8(2.12)
103H7823-0140 103H7823-0110 2.1 (297.4) 1 10 21.7 0.84 (4.59) 1.34 (2.95) 85.8(3.38)
103H7823-0440 103H7823-0410 2.1 (297.4) 2 2.7 5.6 0.84 (4.59) 1.34 (2.95) 85.8(3.38)
103H7823-0740 103H7823-0710 2.1 (297.4) 3 1.25 2.4 0.84 (4.59) 1.34 (2.95) 85.8(3.38)
Motor cable: Model No. 4837798-1

Unipolar winding, Lead wire type Dimensions for attaching NEMA23 are interchangeable (47.14 mm-pitch)

Holding torque at Rated Wiring Winding . . Mass Motor

sl mbiless 2-phase energization current resistance inductance AP (R (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase Q) /phase mH/phase [X10%*g-:m?(oz:in?)] [kg (Ibs)] mm (in)
103H7821-0160 103H7821-0130 0.78 (110.5) 1 5.7 8.3 0.275 (1.50) 0.6 (1.32) 43.5(1.71)
103H7821-0460 103H7821-0430 0.78 (110.5) 2 1.5 2 0.275 (1.50) 0.6 (1.32) 43.5(1.71)
103H7821-0760 103H7821-0730 0.78 (110.5) 8 0.68 0.8 0.275 (1.50) 0.6 (1.32) 43.5(1.71)
103H7822-0160 103H7822-0130 1.17 (165.7) 1 6.9 14 0.4 (2.19) 0.77 (1.70) 52.5 (2.07)
103H7822-0460 103H7822-0430 1.17 (165.7) 2 1.8 3.6 0.4 (2.19) 0.77 (1.70) 52.5 (2.07)
103H7822-0760 103H7822-0730 1.17 (165.7) 8 0.8 1.38 0.4 (2.19) 0.77 (1.70) 52.5(2.07)
103H7823-0160 103H7823-0130 2.1 (297.4) 1 10 21.7 0.84 (4.59) 1.34 (2.95) 84.5(3.33)
103H7823-0460 103H7823-0430 2.1 (297.4) 2 2.7 5.6 0.84 (4.59) 1.34 (2.95) 84.5(3.33)
103H7823-0760 103H7823-0730 2.1 (297.4) 8 1.25 2.4 0.84 (4.59) 1.34 (2.95) 84.5(3.33)
M Characteristics diagram

103H7821-0140 wl 103H7821-0440 wl

103H7821-0110 ol 08 103H7821-0410 ol 08

103H7821-0160 =0 E ../ | |Th 103H7821-0460 =0 E |/ | | T

103H7821-0130 £ 804 %’ Pull-out torque at Ju 103H7821-0430 % 807 % Pull-out torque at Ju

Constant current circuit % 601 g 04 Constant current circuit % 601 g o4

Source voltage: 24 VDC = 40 02 Source voltage: 24 VDC = 40 02

Operating current: ’ Operating current: ’

1 A/phase, 2-phase 207 2 A/phase, 2-phase 2

energization (full-step) 0 0 ™ energization (full-step) 0 0

Ji=[0.94 X 10-kg-m? (5.14 01 Tfs 10 100 Ji1=[0.94 X 10-*kg-m? (5.14 01 1fs 10 100

0z-in?) use the rubber Pulse rate (kpulse/s) 0z-in?) use the rubber Pulse rate (kpulse/s)

coupling] 100 10002000 3000 5000 coupling] 100 1000 200030005000

;S' Maximum self-start Number of rotations (min~") fs: Maximum self-start Number of rotations (min~")
requency when not frequency when not

loaded loaded

103H7821-0740 wl 103H7822-0140 wml

103H7821-0710 0l 08 103H7822-0110 | 18

103H7821-0760 E1001E 6 /T T 103H7822-0160 EWE |,

103H7821-0730 S S N Pulkouttoraue et 103H7822-0130  Ew S

Constant current circuit % 607 g o4 Constant current circuit %mi E 08 Pull-out torque at Ju

Source voltage: 24 VDC = 40 02 Source voltage: 24 VDC = 80 04

Operating current: ’ Operating current: ’

3 A/phase, 2-phase 21 1 A/phase, 2-phase 407 ™~

energization (full-step) 0J 001 T 10 0 jnergizition I((full-step) 0J 001 o I 0 T
121094 X 10-kg-m? (5. . =2, “ikgem? (14, )

éz-i[r?z)gjse t‘lr?e I|f8brEe(r5 " Pulse rate (kpulse/s) oz-i[r?2)6u5e1(t)hegrurgbgr4 2 Pulse rate (kpulse/s)

coupling] 100 100020003000 5000 coupling] 100 1000200030005000

fs: Maximum self-start
frequency when not
loaded

Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

Number of rotations (min~')

fs: Maximum self-start
frequency when not
loaded

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

Number of rotations (min™')



M Characteristics diagram

AC Input Set Models/

DC Input Set Models/
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Drivers

Drivers

103H7822-0440 ml 103H7822-0740 ml
103H7822-0410 wl 16 103H7822-0710 wl 16
103H7822-0460 ENAE, 103H7822-0760 SN0 E 4,
~N - -
103H7822-0430 S 103H7822-0730 S| —— ]|
S| 508 ] S0 208 I
Constant current circuit 5 S Pull-out torque at Ju Constant current circuit 5 S Pull-out torque at Ju
Source voltage: 24VDC = 801" |, Source voltage: 24VDC ¥ &0y
Operating current: a0 - Operating current: w0l :
2 A/phase, 2-phase N 3 A/phase, 2-phase N
energization (full-step) 0 0 i energization (full-step) 0 0
Ji=[2.6 X 10-*kg-m? (14.22 0.1 1fs 10 100 Ji=[2.6 X 10-%kg-m? (14.22 0.1 1fs 10 100
o0z:in?) use the rubber Pulse rate (kpulse/s) o0z:in?) use the rubber Pulse rate (kpulse/s)
coupling] 100 10002000 30005000 coupling] 100 1000 200030005000
;;m‘;’;‘g"v"j‘hﬁ'ﬁz‘ta” Number of rotations (min~') ;;mz’:g”v’\r‘hz‘r’]”;tta rt Number of rotations (min~")
loaded loaded
103H7823-0140 ml 103H7823-0440 wl T
103H7823-0110 wl 18 103H7823-0410 wl 18
103H7823-0160 EWME 4, 103H7823-0460 SN0 E 4,
103H7823-0130 <160+ % Full-out torque at.JL 103H7823-0430 L1160 % Pull-out torque at Ju
S0 208 S0 208
Constant current circuit 5 S Constant current circuit 5 S
Source voltage: 24 VDC = 804 04 Source voltage: 24 VDC = 804 04
Operating current: 0 ’ Operating current: 0l ’
1 A/phase, 2-phase ~ 2 A/phase, 2-phase (]
energization (full-step) 0 0 energization (full-step) 0 0
Ji=[7.4 X 10*kg-m? (40.46 0.1 fs 1 10 100 Ji=[7.4 X 10*kg-m? (40.46 0.1 fs 1 10 100
o0z:in?) use the rubber Pulse rate (kpulse/s) ozin?) use the rubber Pulse rate (kpulse/s)
coupling] 100 1000 20003000 5000 coupling] 100 1000 200030005000
;f'emz’:g“v?h:”r;?ta” Number of rotations (min~') ;fémt:g,umilﬁitta rt Number of rotations (min~')
loaded loaded
103H7823-0740 wl
103H7823-0710 w16 h
103H7823-0760 =M E,, M Internal wiring
y SilS Pull-outt tJ .
103H7823-0730 :160 e e Connector type Lead wire type
130 "
Constant current circuit gm 'é ( ) connector pin number
Source voltage: 24 VDC =804 04
Operating current: 1 g
3 A/phase, 2-phase “ 0 () Orange
energization (full-step) 04 P
Ji=[7.4 X 10*kg-m? (40.46 0.1 1fs 10 100 t) White
oz:in?) use the rubber Pulse rate (kpulse/s) (3) Blue
coupling] 100 1000 20003000 5000
??émjae):g/uvr\r\h:zilﬁzttart Number of rotations (min~")
loaded (4) (6) (5) Red Black Yellow
i i nit: mm (inc
M Dimensions [unit (inch)]
Connector type Lead wire type
CONNECTOR: Lead Wire: UL1430 AWG22
B6P-VH
15,541 L+0.8 20.6+0.5 — 15.5%1 L+1 20.6%0.5
(61204 (L£03)  (81£.02) 60£0.5 (61£.04)  (L£.04)  (81£02) 060+0.5
740.75 + ' +-04) —(425336??2’) +1 (02.36+.02) %
£0. 150 189 00 -50£0. -47.14%
(272009 | [Terecnemen  (4-1.962.008) 508 TH025, {52 s | e 0s |
Mmax. | 15+0.25 ©\on 33 max. EFFECTIVE LENGTH) g [0y g45%0 %
. (.06£.009) 35188 & || (129 max.) <E H %
%) 41 .UoL, os|® -89 ] £ 150 ( +.02) ©
=3 15 0 'l 5 ol@ i I | e w04 14-0.18 .0 £
Ho sl S|_s 8 = = ‘M ©
2|R o i N T é EFFECTIVE LENGTH)
R = £ E / |
o= K=
o “l= 28
S — — F|+ A
o 88 = 2w \®Ji
7.5+0.1 © < 754041 / -?I . \ Sle 8 \\
(.29+.003) © & (29£.003) ¢ ] )@9’ e | S 3 @
_s . S 1 =SS
; -2 R4 min 2138 =|y54
(R.16 min.) 4-¢4.5 .0 75+0.1 n. . \loo I = 7.5%0.1
( +.02) (29%.003) HlR.16 min.) R4 min. | | & < (.29£.003)
4-¢.18 .00 Edi=rry (R16min) &= 5
og|se h
Motor cable Unipolar Model number: 4837798-1 ® &
o _©

Manufacturer: J.S.T. Mfg. Co., Ltd.
Housing: VHR-6N
Pin: SVH-21T-P1.1

Pin No. Lead wire color
Black
Yellow
Red
Blue
Orange
White

“NwphOO

Allowable Load, Rotation DirectionPp. 87

500 (1.64 feet) min.

1

Lead Wire UL1430 AWG22

General SpecificationsPp. 88

B Compatible drivers

- For motor model number 103H782 [1-01 [] 0 (1 A/phase),
103H782 []-07 [1 0 (3 A/phase)

Driver is not included.

If you require assistance finding a driver, contact us for

details.

- For model number 103H782 []-04 [0 (2 A/phase)
Model number: US1D200P10 (DC input)
Operating current select switch setting: 0
The characteristics diagram shown above is from our

experimental circuit.

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

Stepping Motors with

Integrated Drivers



O mm sq. (2.36 inch sq.)

1.8° /step

. - Customizin
Bipolar winding, Connector type g

. . . [ Hollow | Shaft modification
Bipolar winding, Lead wire type
Dimensions for attaching NEMA23 are interchangeable (47.14 mm-pitch)
Unipolar winding, Connector typePp. 74

Unipolar winding, Lead wire type
Dimensions for attaching NEMA23 are interchangeable (47.14 mm-pitch)»p. 74

Varies depending on the model number
and quantity. Contact us for details.

Bipolar winding, Connector type

Model number Holding torque at Rated Wiring Winding Rotor inertia Mass Motor
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase Q /phase mH/phase [X10%kg-m?(oz:in?)] [kg (Ibs)] mm (in)
103H7821-5740 103H7821-5710 0.88 (124.6) 2 1.27 83 0.275 (1.50) 0.6 (1.32) 44.8 (1.76)
103H7821-1740 103H7821-1710 0.88 (124.6) 4 0.35 0.8 0.275 (1.50) 0.6 (1.32) 44.8(1.76)
103H7822-5740 103H7822-5710 1.37 (194.0) 2 1.55 55 0.4 (2.19) 0.77 (1.70) 53.8(2.12)
103H7822-1740 103H7822-1710 1.37 (194.0) 4 0.43 1.38 0.4 (2.19) 0.77 (1.70) 53.8(2.12)
103H7823-5740 103H7823-5710 2.7 (382.3) 2 2.4 9.5 0.84 (4.59) 1.34 (2.95) 85.8(3.38)
103H7823-1740 103H7823-1710 2.7 (382.3) 4 0.65 2.4 0.84 (4.59) 1.34 (2.95) 85.8(3.38)
Motor cable: Model No. 4837961-1
Bipolar winding, Lead wire type Dimensions for attaching NEMA23 are interchangeable (47.14 mm-pitch)
Holding torque at Rated Wiring Winding . . Mass Motor
il L 2-phase energization current resistance inductance HBEED ITEE (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase () /phase mH/phase [X10%kg-m?(oz:iin?)] [kg (lbs)] mm (in)
103H7821-5760 103H7821-5730 0.88 (124.6) 2 1.27 3.3 0.275 (1.50) 0.6 (1.32) 43.5(1.71)
103H7821-1760 103H7821-1730 0.88 (124.6) 4 0.35 0.8 0.275 (1.50) 0.6 (1.32) 43.5(1.71)
103H7822-5760 103H7822-5730 1.37 (194.0) 2 1.55 5.5 0.4 (2.19) 0.77 (1.70) 52.5(2.07)
103H7822-1760 103H7822-1730 1.37 (194.0) 4 0.43 1.38 0.4 (2.19) 0.77 (1.70) 52.5(2.07)
103H7823-5760 103H7823-5730 2.7 (382.3) 2 2.4 O15) 0.84 (4.59) 1.34 (2.95) 84.5(3.33)
103H7823-1760 103H7823-1730 2.7 (382.3) 4 0.65 2.4 0.84 (4.59) 1.34 (2.95) 84.5(3.33)
M Characteristics diagram
103H7821-5740 ml 103H7821-1740 ml
103H7821-5710 w16 103H7821-1710 w] 16
103H7821-5760 EWME ¢, 103H7821-1760 W0 E ,
103H7821-5730  Ew S 103H7821-1730  Sw =
0] Z 08— o 20| 508 ==
Constant current circuit 5 S Pull-out torque at Ju Constant current circuit 5 ks ™~ Pull-out torque at Ju
Source voltage: 24 VDC = 80 04 Source voltage: 24 VDC = 80 04
Operating current: . Operating current: g
2 A/phase, 2-phase 401 N 4 A/phase, 2-phase 40
energization (full-step) 0 001 > 1‘0 100 energization (full-step) 0 001 T 10 00
=[2. -kg-m2 (14. . S =[2.6 X 10-*kg-m? (14. 3 s
iz.i[,%z)a:;; ?h:%unl;bgr“ 22 Pulse rate (kpulse/s) f,z.i[fzfus;?hg?u";bgf 22 Pulse rate (kpulse/s)
coupling] 100 100020003000 5000 coupling] 100 10002000 3000 5000
fs: Maximum self-start Number of rotations (min~') fs: Maximum self-start Number of rotations (min~")
frequency when not frequency when not
loaded loaded
103H7822-5740 ml 103H7822-1740 ml
103H7822-5710 w16 103H7822-1710 ] 16
103H7822-5760 SN E [ T~ 103H7822-1760 =m0 E |,—
103H7822-5730 S\ 3 Pull-outtorgue atJu 103H7822-1730  Sw|< Pull-outtorue at Ju
o 2 208 o 21m{ 208
Constant current circuit 5 ks Constant current circuit 5 S
Source voltage: 24 VDC = 80 04 Source voltage: 24 VDC = 80 04
Operating current: 0 : | Operating current: 0 :
2 A/phase, 2-phase 4 N 4 Alphase, 2-phase N
energization (full-step) 0 0 i energization (full-step) 0 0
Ji=[2.6 X 10-*kg-m? (14.22 01 100 Ji=[2.6 X 10%kg-m? (14.22 01 1

0z-in?) use the rubber
coupling]

fs: Maximum self-start
frequency when not
loaded

1fs 10
Pulse rate (kpulse/s)

Number of rotations (min™')

100 1000200030005000

76 Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

0z-in?) use the rubber
coupling]

fs: Maximum self-start
frequency when not
loaded

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

fs 10
Pulse rate (kpulse/s)

100 1000200030005000
Number of rotations (min~')




M Characteristics diagram

103H7823-5740 0 5 103H7823-1740 200 5
103H7823-5710 ol 103H7823-1710 wl 4
103H7823-5760 S50 E 103H7823-1760 =504 E
= 3 - 3
g X
103H7823-5730 S S — 103H7823-1730 SwiS L]
g |12 2 =1 12 2 TN
Constant current circuit £ E Pull-out torque at Ju Constant current circuit £ 0 g Pull-out torque at Ju
Source voltage: 24 VDC = 200 1 Source voltage: 24 VDC = 2004 1
(;Kiriting czurr:nt: 1001 N ‘Cl)gjrahting (:Zurr:nt: 1004 q
phase, 2-phase ~ phase, 2-phase N
energization (full-step) 0 0 = energization (full-step) [ 0 T
Ji=[7.4 X 10*kg-m? (40.46 0.1 Pfsl1 voul 10 100 Ji=[7.4 X 10%g-m? (40.46 0.1 s 10 100
o0z:in?) use the rubber ulse rate (kpulse/s) o0z:in?) use the rubber Pulse rate (kpulse/s)
?"_“'\ﬁ' ing] i 100 10002000 3000 5000 ?O_uhﬁ' ing] . 100 1000 200030005000
s: Maximum self-start Number of rotations (min~') s: Maximum self-start Number of rotations (min~)
frequency when not frequency when not
loaded loaded
M Dimensions [Unit: mm (inch)]
Connector type Lead wire type
CONNECTOR: Lead Wire: UL1430 AWG22
B4P-VH
155%1 L+0.8 20.6£0.5 060405 15.5%1 L+ 206205
(61£.04) (L£.03) (.81+£.02) (02.36%.02) (.61£.04) (L+.04) (:81£.02) (szeg;_?_gz) —
. L. . - x
7+0.75 5 e ) 4-500.13 0 £
(27£.029) wroveme(4-1.96+.005) 50" %4 1025 15£025 05 (“:Vgé‘;—rggg) E
99 21201 1 +. ~ 00— =
Mmax. | 154025 055 33 max. EFFECTIVE LENGTH z VRO 0Ty 4570 =
— 588 = || (1.29 max.) =E + %
) 4| | (.06£.009) oae2 -8 RECRLLLY £E 150 ( +.02) ©
S 15 0 o = s/8 =S [ 4-9.18 .0 E
+ i 3_s +!;| » = 1= 3 900 -
2| e Glls Kéx (1 g g EFFECTIVELENGTH) &
o L pGi= . S|8 g
= 1 T ‘ HiH e
o5 : 2|88 : sl2 s \wrY
® oa|®% _75%0.1 : \ elssg \g;)
© g| & (29£003) | olas @ ! @
Rimon. S +2 R4 min. ' 888 2| sion|
(R.16 min.) 4-¢4.5 .0 75+0.1 r Cles|TF | 75£041
‘ +.02) —(29.003) A(R.16 min)  R4min. | | & < (29£.003)
4-9.18 .00 w55 (R16min) &S
o3| "
Motor cable Bipolar Model number: 4837961-1 2 g

500 (1.64 feet) min. )

% L

Lead wire: UL1430 AWG22

Manufacturer: J.S.T Mfg.Co., Ltd.
Housing: VHR-4N
Pin: SVH-21T-P1.1

Pin No. Lead wire color

4 Yellow —
3 Red —|| T 1\ —
2 Blue —— H[ \\ =
1 Orange ——

M Internal wiring

Connector type
() connector pin number,
terminal block number

30
)

(3 (4

Lead wire type

Orange
Blue E

Red Yellow

Allowable Load, Rotation DirectionP»p. 87 General SpecificationsPp. 88

M Compatible drivers
- For motor model number 103H782 []-17 [] 0 (4 A/phase)
Driver is not included.
If you require assistance finding a driver, contact us for
details.
- For motors not listed above (2 A/phase)
Model number: BS1D200P10 (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.

AC Input Set Models/

DC Input Set Models/

(7]
A
<)
e
o
=
o
=
g
o
@
g
(7]

Stepping Motors with

11

Drivers

Drivers

[

Integrated Drivers



Bipolar winding, Terminal block type CE/UL modelPp. 80

Unipolar winding, Lead wire type

6 mm sq. (3.39 inch sq.)

1.8° /step

Unipolar winding, Lead wire type

Unipolar winding, Lead wire type CE/UL model
Bipolar winding, Lead wire type»p. 80
Bipolar winding, Lead wire type CE/UL modelPp. 80

Customizing

[Hollow] Shatft 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
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase () /phase mH/phase [X10*kg-m? (0z:in?)] [kg (lbs)] mm (in)
SH2861-0441 SH2861-0411 2.5 (354) 2 2.3 8.0 1.48 (8.09) 1.75 (3.92) 66 (2.6)
SH2861-0941 SH2861-0911 2.5 (354) 4 0.6 2.0 1.48 (8.09) 1.75 (3.92) 66 (2.6)
SH2862-0441 SH2862-0411 4.7 (665.6) 2 3.2 13.0 3.0 (16.4) 2.9 (6.5) 96.5 (3.8)
SH2862-0941 SH2862-0911 4.7 (665.6) 4 0.85 3.4 3.0 (16.4) 2.9 (6.5) 96.5 (3.8)
SH2863-0441 SH2863-0411 6.7 (948.8) 2 4.0 17.0 4.5 (24.6) 4.0 (8.96) 127 (5)
SH2863-0941 SH2863-0911 6.7 (948.8) 4 0.9 4.2 4.5 (24.6) 4.0 (8.96) 127 (5)
Unipolar winding, Lead wire type CE/UL model
Holding torque at Rated Wiring Winding . 7 Mass Motor
Model number 2-phase energization current resistance inductance Rotor inertia (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase () /phase mH/phase  [X10*kg-m? (0oz:in?)] [kg (Ibs)] mm (in)
SM2861-0451 SM2861-0421 2.5 (354) 2 2.3 8.0 1.48 (8.09) 1.75 (3.92) 66 (2.6)
SM2861-0951 SM2861-0921 2.5 (354) 4 0.6 2.0 1.48 (8.09) 1.75 (3.92) 66 (2.6)
SM2862-0451 SM2862-0421 4.7 (665.6) 2 3.2 13.0 3.0 (16.4) 2.9 (6.5) 96.5 (3.8)
SM2862-0951 SM2862-0921 4.7 (665.6) 4 0.85 3.4 3.0 (16.4) 2.9 (6.5) 96.5 (3.8)
SM2863-0451 SM2863-0421 6.7 (948.8) 2 4.0 17.0 4.5 (24.6) 4.0 (8.96) 127 (5)
SM2863-0951 SM2863-0921 6.7 (948.8) 4 0.9 4.2 4.5 (24.6) 4.0 (8.96) 127 (5)
M Characteristics diagram
SH2861-0441 wl 2 SH2861-0941 wl 2 N
SH2861-0411 | I SH2861-0911 1 16
w5 20 o }
SM2861-0451 01 E Pull-out torque at J SM2861-0951 =0 E 2 ull-out torque at J
SM2861-0421 Liao 10 SM2861-0921 Sy S
S & S0 508
Constant current circuit gm ° Constant current circuit gm S
Source voltage: 100 VAC ~ F 80 05 Source voltage: 100 VAC 7 804 04
Operating current: 104 Operating current: 104 !
2A/phasg, 2-phase 0 0 4A/phasg, Z-ghﬂset \ 0 0
energlzatlorl(full-zstep) - 0 P 10 100 energlzatlorl‘ u 2s ep - 0 e 10 100
é;[rZé;‘ui;?hg%hn;bgrOAG Pfjlse rate (kpulse/s) ‘(J,;[Zi;luﬁg ?hlé%hngb(:ro"w PZIse rate (kpulse/s)
coupling] 100 1000 200030005000 coupling] 100 1000 2000 30005000
fs: Maximum self-start Number of rotations (min~1) fs: Maximum self-start Number of rotations (min~')
frequency when not frequency when not
loaded loaded
SH2862-0441 wl SH2862-0941 ol
SH2862-0411 I SH2862-0911 14
600 600 — —
SM2862-0451 ENE 4 1 SM2862-0951 2501 E 3
SM2862-0421 %400* % Pull-out torque at J SM2862-0921 24013 Pull-out torque at Ju
Sl 2 Sad & 2
Constant current circuit gsm 'é 2 Constant current circuit 5300 8
Source voltage: 100 VAC ™ 200 1 Source voltage: 100 VAC ™ 200 1
Operating current: | Operating current: 100
2 A/phase, 2-phase 100 0 4 A/phase, 2-(phase ) o 0
energization (full-step) 04 energization (full-step -
= “g-m? 01 fs 1 10 100 =[15. “kg-m? (83. 01 fs 1 10 100
iz-i[llg.ﬁsé :l?et%l;?)e(fs.ef) FS’“lse rate (kpulse/s) ‘(J)z-i[:g 3;; ‘tlf?ekr%t;?)e(?s % Pulse rate (kpulse/s)
coupling] 100 100020003000 5000 coupling] 100 1000 2000 3000 5000
fs: Maximum self-start Number of rotations (min~') fs: Maximum self-start Number of rotations (min~')
frequency when not frequency when not
loaded loaded
SH2863-0441 wl = SH2863-0941 wl i
SH2863-0411 w4 SH2863-0911 w
SM2863-0451 T E , Pull-outtorque at J SM2863-0951 =0 E Pullout torque at .
SM2863-0421 w3 SM2863-0921 Sm(Z
o Zm g 2 o B2
Constant current circuit s k= Constant current circuit 5 K
Source voltage: 100 VAC < 2004 ’ Source voltage: 100 VAC 2001 1
Operating current: 1 Operating current: 1001
2 A/phase, 2—(phase ) 100 0 4 Alphase, 2-(phase ) o 0
energization (full-step 04 energization (full-step -
= “4kq-m2 0.1 fs 1 10 100 =[15. Aleq.m2 . 0.1 fs 1 10 100
S ey s R IS ey s "
coupling] 160 1060 20603600 5000 coupling] 100 10002000 30005000

fs: Maximum self-start
frequency when not
loaded

Number of rotations (min™')

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.

Number of rotations (min~')



B Dimensions [Unit: mm (inch)]

~
K]
Q
T
=
Lead wire type Lead wire type CE/UL model = g
Lead wire: UL3266 AWG22 . L Lead wire: UL3398 AWG22 @ g
301 L+1 301 +1 5
(1.18+.04) (L%.04) (1.18£.04) _Cable: UL2517 085.5+05  — e
= 1.540.25 (.06+.01) (03.366+.02) % =
£ T 085.540.5 1.540.25 (.06+.01) 4-69.6+0.25 | F g
s 3040.5 (03.366+.02) 3040.5 (1.18+.02) (4-2.74+.01) | =
S 505 (1-1181-02) 4-69.640.25 . 8+0.5 (.31+.02) 27 max. %
b= == + . - + max. 1.06 max. P
(Bt g (3542 |__125"0 Efctive lengt (4-2.74£.01) 'l [l 2'0(91"50) (%mac) )| & g
25 0 \length i ( +-04) 04 (Effective length) =
(91+'83) i 13£0.15 ('91+:°° NS [ § ]
91 — +0. g o= . )
g 5 %6 (5718£.008) (Effective length) "SQ 5 5|8 N (.5118£.006) = b
| LS S5 = H Bl o2
5 o gL h el RS = =)
N =S 218 by C i 5|88 Y w8 =
= oo S| Cross section (=31 DRSS — o
288 1 8l 557 ss 38 | < S|H £
3 8 T — S € /R4(R16)\ R4(R.16) ae 5.6+ %)
S|_s [MRIE  ppie)\ =35 9F 4-05.620.2 S—= T min. wlas 12 ?4?;'26;:)'0208) Q
min. min. 372 - (4-¢.2205+.0079) GNDTermi 5188 Cross section o
38 erminal oo T3 5.5
g M4X0.7X6L s 8
S S
M Internal wiring M Compatible drivers o
. . . ]
Orange Driver is not included. °
; . . - . =
White E Q If you require assistance finding a driver, contact us for o
. c
Blue details. =
&
&
Red Black Yellow
&
K=
£ [
25
02
ea
S5
Z 9
o8
o
g2
g
2
177
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Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision.



Stepping Motors

Bipolar winding, Lead wire type

Unipolar winding, Lead wire typePp. 78

Unipolar winding, Lead wire type CE/UL modelPp. 78

86 mm sq. (3.39 inch sq.)

1.8° /step

Bipolar winding, Lead wire type

Customizing

Bipolar winding, Lead wire type CE/UL model [ Hollow ] Shaft modification
\ A Bipolar winding, Terminal block type CE/UL model

Varies depending on the model number
and quantity. Contact us for details.

Model number Holding torque_z at_ Rated Wil:ing Winding Rotor inertia Mas_s Motor

2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase () /phase mH/phase [X10*kg-m? (0z:in?)] [kg (lbs)] mm (in)
SH2861-5041 SH2861-5011 3.3 (467.3) 2 2.2 15 1.48 (8.09) 1.75 (3.92) 66 (2.6)
SH2861-5141 SH2861-5111 3.3 (467.3) 4 0.56 3.7 1.48 (8.09) 1.75 (3.92) 66 (2.6)
SH2861-5241 SH2861-5211 3.3 (467.3) 6 0.29 1.7 1.48 (8.09) 1.75 (3.92) 66 (2.6)
SH2862-5041 SH2862-5011 6.4 (906.3) 2 3.2 25 3.0 (16.4) 2.9 (6.5) 96.5 (3.8)
SH2862-5141 SH2862-5111 6.4 (906.3) 4 0.83 6.4 3.0 (16.4) 2.9 (6.5) 96.5 (3.8)
SH2862-5241 SH2862-5211 6.4 (906.3) 6 0.36 2.8 3.0 (16.4) 2.9 (6.5) 96.5 (3.8)
SH2863-5041 SH2863-5011 9 (1274.4) 2 4.0 32 4.5 (24.6) 4.0 (8.96) 127 (5)
SH2863-5141 SH2863-5111 9 (1274.4) 4 1.0 7.9 4.5 (24.6) 4.0 (8.96) 127 (5)
SH2863-5241 SH2863-5211 9 (1274.4) 6 0.46 3.8 4.5 (24.6) 4.0 (8.96) 127 (5)
Bipolar winding, Lead wire type CE/UL model

Holding torque at Rated Wirin Windin . . Mass Motor
Model number 2-phasg en(?rgization current resistgnce inducta?'lce Rotor inertia (Weight) length (L)
Single shaft Dual shaft [N:m (0z:in) min.] A/phase () /phase mH/phase [X10*kg-m? (0z:in?)] [kg (lbs)] mm (in)
SM2861-5051 SM2861-5021 3.3 (467.3) 2 2.2 15 1.48 (8.09) 1.75 (3.92) 66 (2.6)
SM2861-5151 SM2861-5121 3.3 (467.3) 4 0.56 3.7 1.48 (8.09) 1.75 (3.92) 66 (2.6)
SM2861-5251 SM2861-5221 3.3 (467.3) 6 0.29 1.7 1.48 (8.09) 1.75 (3.92) 66 (2.6)
SM2862-5051 SM2862-5021 6.4 (906.3) 2 3.2 25 3.0 (16.4) 2.9 (6.5) 96.5 (3.8)
SM2862-5151 SM2862-5121 6.4 (906.3) 4 0.83 6.4 3.0 (16.4) 2.9 (6.5) 96.5 (3.8)
SM2862-5251 SM2862-5221 6.4 (906.3) 6 0.36 2.8 3.0 (16.4) 2.9 (6.5) 96.5 (3.8)
SM2863-5051 SM2863-5021 9 (1274.4) 2 4.0 32 4.5 (24.6) 4.0 (8.96) 127 (5)
SM2863-5151 SM2863-5121 9 (1274.4) 4 1.0 7.9 4.5 (24.6) 4.0 (8.96) 127 (5)
SM2863-5251 SM2863-5221 9 (1274.4) 6 0.46 3.8 4.5 (24.6) 4.0 (8.96) 127 (5)
Bipolar winding, Terminal block type CE/UL model

Holding torque at Rated Wirin Windin . . Mass Motor
Model number 2—phasge engrgization current resistgnce inducta?lce Rotor inertia (Weight) length (L)
Single shaft [N-m (0z:in) min.] A/phase () /phase mH/phase [X10*kg-m? (0z:in?)] [kg (lbs)] mm (in)
SM2861-5066 3.3 (467.3) 2 2.03 15 1.48 (8.09) 1.9 (4.19) 97.9 (3.9)
SM2861-5166 3.3 (467.3) 4 0.52 3.7 1.48 (8.09) 1.9 (4.19) 97.9 (3.9)
SM2861-5266 3.3 (467.3) 6 0.27 1.7 1.48 (8.09) 1.9 (4.19) 97.9 (3.9)
SM2862-5066 6.4 (906.3) 2 3.08 25 3.0 (16.4) 3.05(6.72) 128.4 (5.1)
SM2862-5166 6.4 (906.3) 4 0.79 6.4 3.0 (16.4) 3.05(6.72) 128.4 (5.1)
SM2862-5266 6.4 (906.3) 6 0.33 2.8 3.0 (16.4) 3.05(6.72) 128.4(5.1)
SM2863-5066 9 (1274.4) 2 3.83 32 4.5 (24.6) 4.15(9.15) 158.8 (6.3)
SM2863-5166 9(1274.4) 4 0.96 7.9 4.5 (24.6) 4.15(9.15) 158.8 (6.3)
SM2863-5266 9(1274.4) 6 0.48 3.8 4.5 (24.6) 4.15(9.15) 158.8 (6.3)
B Characteristics diagram
SH2861-5041 wi ¢ SH2861-5141 wi ¢
SH2861-5011 4804 , SH2861-5111 480+ .
SM2861-5051 ?—5.4007 B \\\ SM2861-5151 24007 E T~ Pull-out torque at JL
SM2861-5021 SwmZ, ikt SM2861-5121 S,

S & Suq &

SM2861-5066 S ol 2 ! SMI2861-5166 S 10l B !
Constant current circuit 801 Constant current circuit 801
Source voltage: 100 VAC Source voltage: 100 VAC
Operating current: 0- 00.1 Tts 10 100 Operating current: 0- 00.1 1ts 10 100
2 Alphase, 2-phase Pulse rate (kpulse/s) 4 Alphase, 2-phase Pulse rate (kpulse/s)
energization (full-step) . ; I energization (full-step) , i e
Ji=[15.3 X 10-*kg-m? (83.65 100 1000 2000 3000 5000 Ji=[16.3 X 10-%kg-m? (83.65 100 1000 2000 3000 5000
0z:in?) use the rubber Number of rotations (min~') 0z:in?) use the rubber Number of rotations (min~")
coupling] coupling]

fs: Maximum self-start
frequency when not
loaded

fs: Maximum self-start
frequency when not
loaded

80 Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

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



B
_—r - ]
M Characteristics diagram T
4 10 2o
SH2861-5241 8501 SH2862-5041 % &
1400 L 3>
SH2861-5211 wi il SH2862-5011 ol 8 o=
| N ]
— 400 = ™~ N — — <%
SM2861-5251 =g Pullout torque at J SM2862-5051 T{E g
Ny = S = -
SM2861-5221 %320 3 2 SM2862-5021 S g \\\\ 2
ERI S|4
SM2861-5266 EHD’ 2 . SMVI2862-5066 'g 0 S Pull-out torque at Ju
1 2
Constant current circuit 801 Constant current circuit 200 Z
Source voltage: 100 VAC 0 Source voltage: 100 VAC 0 N (7]
Ogeriting czurrl;ent: 0- 01 T1e 10 100 g)geriting c2urr:nt: 04 K] % 10 100 8
6 A/phase, 2-phase Pulse rate (kpulse/s) /phase, 2-phase Pulse rate (kpulse/s) = o
energization (full-step) . - energization (full-step) . LA -5
Ji=[15.3 X 10*kg-m? (83.65 100 1000 2000 3000 5000 Ji=[15.3 X 10-*kg-m? (83.65 100 1000 2000 3000 5000 QS
oz-inzl)_ us]e the rubber Number of rotations (min~') oz-inzl)_ us]e the rubber Number of rotations (min™') ?_,) ‘D:
coupling coupling >
fs: Maximum self-start fs: Maximum self-start g-
frequency when not frequency when not -
loaded loaded Q
(a]
SH2862-5141 awl SH2862-5241 wl "
SH2862-5111 ol 8 SH2862-5211 ol 8
SM2862-5151 S0 E SM2862-5251 Z0{E
- 6 S 6 »
12 T S gl Z T - -
SM2862-5121 ~u°-; 800 s \\ Pull-out toraue at i SMI2862-5221 % 800 s \\ Pull-out torque at J S
3 60| T 4 360 4 <]
SM2862-5166 S SM2862-5266 5 e =
= o0 = 40
2 2 =2}
Constant current circuit 200 Constant current circuit 200 £
Source voltage: 100 VAC 0 Source voltage: 100 VAC 0 Qo
Operating current: 0 01 1% 0 100 Operating current: 04 K] A 10 100 %
4 A/phase, 2-phase . 6 A/phase, 2-phase . A
energization (full-step) . Pulse rate (‘kpuls‘e/s‘) . energization (full-step) . Pulse rate (‘kpuls‘e/s‘) . ”
Jui=[15.3 X 10-*kg-m? (83.65 100 1000 2000 3000 5000 Ji=[15.3 X 10*kg-m? (83.65 100 1000 2000 3000 5000
oz-inzl)_ US]e the rubber Number of rotations (min~') oz-inzl)_ US]e the rubber Number of rotations (min~')
coupling coupling
fs: Maximum self-start fs: Maximum self-start
frequency when not frequency when not
loaded loaded
SH2863-5041 awl " SH2863-5141 wl
SH2863-5011 ol 8 SH2863-5111 ol 6
— — — — I
SM2863-5051 T E ) SM2863-5151 T T ,
H S w2 N H S gl =
SM2863 5021 E 800 ® . Pull-out torque at Ju SM2863 5121 :z; 800 ® . Pull-out torque at Ju
6004 & o 6004 &
SM2863-5066 5 SM2863-5166 5 |e
o =] T
2 2
Constant current circuit 200 Constant current circuit 200
Source voltage: 100 VAC 0 N~ Source voltage: 100 VAC 0 ™
Operating current: 0 01 P 10 100 Operating current: 04 K] P 10 100
2 A/phase, 2-phase ) 4 A/phase, 2-phase .
energization (full-step) . Pulse rate (‘kpuls‘e/s‘) . energization (full-step) . Pulse rate (‘kpuls‘e/s‘) .
Jui=[44 X 10-*kg-m* (240.56 100 1000 2000 3000 5000 Ji=[44 X 10kg-m? (240.56 100 1000 2000 3000 5000
oz-inzl)_ US]e the rubber Number of rotations (min~') oz-inzl)_ US]E the rubber Number of rotations (min~')
coupling coupling
fs: Maximum self-start fs: Maximum self-start
frequency when not frequency when not
loaded loaded
SH2863-5241 wl " —
SH2863-5211 8
1200 = N
SM2863-52561  =u E ™
SM2863-5221 % 8001 %’ Pull-out torque at Ju
SM2863-5266 g g ¢
- = =]
",
Constant current circuit 200-
Source voltage: 100 VAC 0
Operating current: - 0 T 10 100
6 A/phase, 2-phase . N
energization (full-step) . Pulse rate (‘kpuls‘e/s‘) . &
Ji=[44 X 10-*kg-m* (240.56 100 1000 2000 3000 5000

0z-in?) use the rubber
coupling]
fs: Maximum self-start

<
frequency when not § [4
loaded [
3
2a
]
T
=2
o ®
o
g
o £
-
7]

Number of rotations (min~')

Allowable Load, Rotation DirectionP»p. 87 General SpecificationsPp. 88

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

B Dimensions [Unit: mm (inch)]

Lead wire type
Lead wire: UL3266 AWG22

30+1 L*1
(1.18%.04) (L+.04)
= 1 1.540.25 (.06+.01) 85,5405
= 30405 (03.366+.02)
= 805 (118+.02) 4-69.640.25
£ £0. +1 o
o [Elfctive)| 5| (31200) 25 0 (Effective length) (4-2.74%.01)
25 0 \length I ‘ +-04)
N, 91700 1
[.o1"00) BT 134015 [ o
SIS Q (51181.006) 1
=S -S s|e L)
ofrin Fi|H
TR :
© |35 S S 3| w8 Cross section
Q|eS DRSS =t
S L 1] Si= ?_Igg o
o —_—
S| S [R4RI8)  RaRIG)\ ©B5 OF 4-5.620.2
— min. mn. 222 e (4-¢.2205%.0079)
3| 18
s-_&

Lead wire type CE/UL model
Lead wire: UL3398 AWG22

301 L+1
(1.18£.04) _Cable: UL2517 0855405  —;
(03.366+.02) %
1.5£0.25 (.06%.01) 4-69.6+0.25 E
30%£0.5 (1.18+.02) (4-2.74£.01) | ¥
. 8%0.5 (.31%+.02) 27 max. %
X B max. +1 +.04 (1.06 max.) €
25 0 (031 mx) 25 0(.91 .00) &
+.04 s (Effective length)
(.91 .00 =T R 13+0.15
(Effective length) _s I 5 § § ES (.5118.006)
E e ==l
o= -5 5 S|s —
3 8 =
gj RL!(RJG) R%(R.‘IG) el 4-¢5.610.2
min. min. w|o= —= 4-¢.22+.008
GNDTerminal .35 88 Cross section -0 )
M4x0.7X6L 3 8 55
sS_s

M Internal wiring

Lead wire type Terminal block type
() terminal block number

w30 30
™) ™)

Red Yellow (3  (4)

Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

Terminal block type CE/UL model

GNDTerminal L+15
M4X0.7X6L (L%.06)
" .15£0.25 (.06£.01) 085.5+0.5
Cable Grand 2; ‘a-iﬂ) g 30£05 (03.37+.02)
Skintop ST11 ~—= 8| 805 (1.18£.02) 4-69.640.25
51; (:312.02) +1 +.04) (2.74%.01)
25 01.98 .00
g (Effective length)
T S AN
gls
== o)
= S|&
o gs B4y
M3xsL Pli== | — S
RA(R.16)\ 255
Terminal Block min. oo 4-95.6+0.2
Sheet Packi < 18 (4-9.22+.008)
eet Packin = S
g SI= & 13015
N (.5118.006)

Cross section S-S

B Compatible drivers
Driver is not included.

If you require assistance finding a driver, contact us for
details.

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



Unipolar winding, Lead wire type

¢ 106 mm (?4.17 inch)

1.8° /step

Unipolar winding, Lead wire type
Bipolar winding, Lead wire type

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
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z-in) min.] A/phase () /phase mH/phase [X10*kg-m?(oz:in?)] [kg (Ibs)] mm (in)
103H89222-0941 103H89222-0911 10.8 (1529.4) 0.98 6.3 14.6 (79.83) 7.5(16.53) 163.3 (6.4)
103H89223-0941 103H89223-0911 15.5(2194.9) 1.4 9.7 22 (120.28) 10.5 (23.15) 221.3 (8.7)
Bipolar winding, Lead wire type
Holding torque at Rated Wiring Winding . . Mass Motor
il L 2-phase energization current resistance inductance FSEED (R (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase () /phase mH/phase [X10%kg-m?(oz:in?)] [kg (lbs)] mm (in)
103H89222-5241 103H89222-5211 13.2 (1869.2) 0.45 5.4 14.6 (79.83) 7.5(16.53) 163.3 (6.4)
103H89223-5241 103H89223-5211 19 (2690.5) 0.63 8 22 (120.28) 10.5 (23.15) 221.3 (8.7)
M Characteristics diagram
103H89222-0941 | | " 103H89223-0941 | *
103H89222-0911 ml e 103H89223-0911 16
Constant current circuit =104 E Pull-out torque at Ju Constant current circuit =001 E
Source voltage: 100 VAC X =6 Source voltage: 100 VAC N ="
Operating current: - 80715 Operating current: ;150(} Y Pull-out torque at Ju
4 A/phase, 2-phase Sl & 4 4 A/phase, 2-phase Sl & 8 ?
energization (full-step) S S energization (full-step) S 2
Ji=[44 X 10-*kg-m? (240.56 407", Ji=[44 X 10*kg-m? (240.56 80",
0z:in?) use the rubber 2004 oz:in?) use the rubber 100
coupling] N coupling] N
fs: Maximum self-start 0 00_1 P 10 100 fs: Maximum self-start 0l 00_1 P 10 100
If;zc;:zncy when not Pulse rate (kpulse/s) ng%lézncy when not Pulse rate (kpulse/s)
100 1000200030005000 100 1000200030005000
Number of rotations (min~') Number of rotations (min~')
103H89222-5241 | * 103H89223-5241 | *
103H89222-5211 o 103H89223-5211 16—l
Constant current circuit EA0H E 12 Constant current circuit =000 E 12
Source voltage: 100 VAC ] = N Source voltage: 100 VAC S| 2 Pull-out torque at Jt
Operating current: :;IEO(} ® m Pull-out torque at Ju Operating current: ;1600 ® \ u-aut tor
6 A/phase, 2-phase Sl & 8 6 A/phase, 2-phase Sl & 8
energization (full-step) = S energization (full-step) = 2
Ji=[44 X 10kg-m? (240.56 © 80, Ji=[44 X 10“kg-m? (240.56 ' 0",
0z-in?) use the rubber 0 0z-in?) use the rubber 200
coupling] coupling]
fs: Maximum self-start 0 00_1 1 m 00 fs: Maximum self-start 0 00.1 P 10 0
If;z(él;(;ncy when not Pulse rate (kpulse/s) lf(l;zc(]jl;zncy when not Pulse rate (kpulse/s)
2 100 1000 20003000 5000 100 1000200030005000

M Dimensions [Unit: mm (inch)]

Number of rotations (min™')

Lead wire: UL1430 AWG18

28+1 L+1 3540.5
(1.10% .04) (L+.04) (1.38+.02)
8.6+0.25 0106.4+0.5
(.34%.01) | (04.2+.02)
22 i 4-88.9+0.25
ce 1.52+0.25 88.94
£E | S |, |essta
3 H 28 0
&g +.04
— 1.1 .00 % )
_‘ﬁg S ® () ©
3” = N rm
IS WY
3 s &=
= ey ®
=85 8y o)
2lox &8s g8
3|85 oo|7T H +0.5
2188 == © @ Qe 4-96.9 0
G o 2 0|~
~| sSS o|_S ula ( +.oz)
o 2 =2 — v 4-¢.27 .00
= e Qo ||=
o= °9 & +0.1
o __

Cross section S-S

Allowable Load, Rotation DirectionP»p. 87 General SpecificationsPp. 88

M Internal wiring ==

Unipolar

30

Orange
White
Blue

Red Black Yellow

Bipolar
Orange
Blue E Q

Red Yellow

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

Number of rotations (min™')

M Compatible drivers ==
Driver is not included.

If you require assistance
finding a driver, contact us for
details.
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84

Stepping Motors

56 mm sq. (2.20 inch sq.)

1.8° /step

Unipolar winding, Lead wire type CE model

Unipolar winding, Lead wire type CE model

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
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z:in) min.] A/phase () /phase mH/phase [X10%kg-m?(oz:in?)] [kg (Ibs)] mm (in)
103H7121-6140 103H7121-6110 0.39 (55.2) 1 4.8 8 0.1 (0.55) 0.47 (1.04) 41.8 (1.65)
103H7121-6740 103H7121-6710 0.39 (55.2) 8 0.6 0.8 0.1 (0.55) 0.47 (1.04) 41.8 (1.65)
103H7123-6140 103H7123-6110 0.83 (117.5) 1 6.7 15 0.21 (1.15) 0.65 (1.43) 53.8(2.12)
103H7123-6740 103H7123-6710 0.78 (110.5) 5 0.77 1.68 0.21 (1.15) 0.65 (1.43) 53.8(2.12)
103H7126-6140 103H7126-6110 1.27 (179.8) 1 8.6 19 0.36 (1.97) 0.98 (2.16) 75.8 (2.98)
103H7126-6740 103H7126-6710 1.27 (179.8) 3 0.9 2.2 0.36 (1.97) 0.98 (2.16) 75.8 (2.98)
M Characteristics diagram
103H7121-6140 ol % 103H7121-6740 ol %
103H7121-6110 o ol 103H7121-6710 ol 0
Constant current circuit =504 E 03 T Constant current circuit =50 E T — Pull-out torque at Ju
Source voltage: 24 VDC N = Pull-out torque at Ju Source voltage: 24 VDC 'g = 03
Operating current: = 4013 a Operating current: - 4013
1 A/phase, 2-phase 2 30 :E" 02 3 A/phase, 2-phase = 304 =02
energization (full-step) S kS energization (full-step) 5 é
Ji=[0.94 X 10*kg-m? (5.14 7 204 01 Ji=[0.94 X 10%kg-m? (5.14 = 204 ol
0z-in?) use the rubber 104 : 0z-in?) use the rubber 104 .
coupling] coupling]
fs: Maximum self-start 0 001 A 10 100 fs: Maximum self-start 0. 001 > 10 0
. . S
Ifgea%‘ézncy when not Pulse rate (kpulse/s) f{,?,‘@,‘;i"cy when not Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 10002000 3000 5000
Number of rotations (min~") Number of rotations (min™')
103H7123-6140 wl 103H7123-6740 wl
103H7123-6110 | s 103H7123-6710 | 0
120 = 120 ]
Constant current circuit =100 EOB Constant current circuit =100 EUB/ T
Source voltage: 24 VDC ] =" Source voltage: 24 VDC ] =z
Operating current: = 8013 Pull-out torque at Ju Operating current: = 8013 Pull-out torque at J
1 A/phase, 2-phase S g0 504 3 A/phase, 2-phase S g0 504
energization (full-step) S = energization (full-step) S K]
Ji=[0.94 X 10kg-m? (514 7 4097 Ji=[0.94 X 10kg-m? (514 "~ 407" (,
0z-in?) use the rubber 201 i 0z-in?) use the rubber 201 :
coupling] 0 0 N ?ou'\ﬁling] . 0 0
fs: Maximum self-start - = s: Maximum self-start -
0.1 1 f 10 100 0.1 1 f 10 100
:‘gea%\:jncy when not Pulsesrate (kpulse/s) lf(rji?jlézncy when not Pulsesrate (kpulse/s)
100 1000 2000 3000 5000 100 100020003000 5000
Number of rotations (min~') Number of rotations (min~')
103H7126-6140 wl 103H7126-6740 ml
103H7126-6110 ol 16 103H7126-6710 wl 16
Constant current circuit = 200 E 12 Constant current circuit =200 E 12
Source voltage: 24 VDC 8 =z ™~ Source voltage: 24 VDC S =z -
Operating current: = 1607 2 Operating current: ;1607 2 Pull-out torque at Ju
1 A/phase, 2-phase 21204 S 08 3 A/phase, 2-phase 21204 =08
energization (full-step) s 2 Pull-out torque at Ju energization (full-step) s 2
Ji=[2.6 X 10kg'm? (14.22 " 809" o, Ji=[2.6 X 10¢kg-m? (14.22 = 8097 ¢,
0z-in?) use the rubber 404 : 0z-in?) use the rubber 1204 :
coupling] S~ coupling]
fs: Maximum self-start 0! 00'1 e "1‘0 00 fs: Maximum self-start 0 00.1 e 10 00
T;Z%:chy when not ‘ Pulse rate (k‘puls‘e/s‘) ‘ T;Z%Lézncy when not ‘ Pulse rate (k‘puls‘e/s‘) ‘
100 1000 20003000 5000 100 10002000 30005000
Number of rotations (min~') Number of rotations (min™')
M Dimensions [Unit: mm (inch)] M Internal wiring == [l Compatible drivers =
4-¢4.5+8'5 Orange - For motor model number 103H712
+.02 White [1-67[]0 (3 A/phase
Lead wire: UL1430 AWG22 (4'¢-18 -00) Bl . - ( . P )
05610.5 ue Driver is not included.
510.25 (02.20£.02) ] . ..
(:2£.01) 447145013 If you require assistance finding a
T= i S5 26+ 01 . .
£l2 (1,'05@0,'0215) Sles (4-1.86+.005) Red ‘gjack Yellow driver, contact us for details.
E|E °5(88 M .
Clos 8|2 w| - For motors not listed above (1 A/
9|88 ™= || M~
og e 8= &) = phase)
8| g gl= |® ® 38 ,
28 4 8l §§ EE Model number: US1D200P10 (DC
,,,,,,,,, Q= = .
,,,,,,,, HH &%@ A input)
0| . .
LRSS Operating current select switch
g% |s ® perating
| & @ setting: A
15541 L+0.8 20.640.5
(.61£.04) (L*.03) (.81£.02)

Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

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



¢ 86 mm (?3.39 inch)

1.8° /step

Bipolar winding, Lead wire type CE model

AC Input Set Models/
Drivers

Customizing

Varies depending on the model number
and quantity. Contact us for details.

Bipolar winding, Lead wire type CE model

~
2
(1]
T
[=]
Z 0
39
«-c
1
(=}
=
)
a

Model number Holding torque at Rated Wiring Winding Rotor inertia Mass Motor
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N-m (0z-in) min.] A/phase () /phase mH/phase [X10%kg-m?(0z:in?)] [kg (Ibs)] mm (in)
103H8221-6240 103H8221-6210 2.74 (388) 6 0.3 1.65 1.45 (7.93) 1.5 (3.31) 62 (3.31)
103H8222-6340 103H8222-6310 5.09 (720.8) 6 0.35 2.7 2.9 (15.86) 2.5 (5.51) 92.2 (5.51)
103H8223-6340 103H8223-6310 7.44 (1053.6) 6 0.45 3.4 4.4 (24.06) 3.5(7.72) 125.9(7.72)
4
. . - <]
M Characteristics diagram 1
=
103H8221-6240 ol 103H8222-6340 wl M TT] g
B - TITT (-}
103H8221-6210 ol 103H8222-6310 wl Pttt oraun L g
Constant current circuit =50 E Constant current circuit =501 E N
Source voltage: 100 VAC S =3 [ Source voltage: 100 VAC ‘& =3
Operating current: S Mg Tt Pull-outtorque at Ju Operating current: %400’ >
6 A/phase, 2-phase S0 & 2 ™ 6 A/phase, 2-phase S0 2 2
energization (full-step) 5 S energization (full-step) 5 ‘é
Ji=[7.4 X 10*%kg'm? (40.46 2001 Ji=[16.3 X 10%g:m? (83.65 2001 "
0z-in?) use the rubber 100 0z-in?) use the rubber 1001
coupling] coupling]
fs: Maximum self-start 0- 0 fs: Maximum self-start 0. 0
frequency when not 0.1 fs 10 100 frequency when not 0.1 fs 10 100
loaded ‘ Pulse rate (k‘pU|S‘9/S‘) ‘ loaded Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min™') Number of rotations (min™')
103H8223-6340 10 —
14001
103H8223-6310 od
Constant current circuit =100 E 1
Source voltage: 100 VAC ] = 6
Operating current: < 8001 5 Pull-out torque at JL
6 A/phase, 2-phase Sl = 4
energization (full-step) 5 e
Ji=[44 X 10*kg-m? (240.56 "~ W01
0z:in?) use the rubber 2004
coupling] o 0
fs: Maximum self-start -
frequency when not 0.1 fs 10 100
loaded Pulse rate (kpulse/s)
100 1000 2000 3000 5000 ’—
Number of rotations (min~')
B Dimensions [Unit: mm (inch)] M Internal wiring == [l Compatible drivers ==
UL vinyl tube Lead wire: UL1430 AWG18 Orange Driver is not included.
2841 082.55+0.51 If you require assistance
(110£.04) /1 +0.8 30:0.5 (1.38.02) (03.25%.02) Blue . .
— L+, Inding a ariver, contact us Ttor
= %/( 03) 1.52 (.06) 4.69.6£0.2 find d tact us f
cclogm -0 \. -69.610.
EEISD 4.83 (.19) (4-2.74%.008) details. ——
05| 2® Q 275%0.5 (1.08+.02)
®S NS ] | Red Yellow
= /1 (25)[(-:98) 8l £,
a4 | des| =8 3 8
L0 o 7 |+ n >
3 -s Sl 5E
82 [ Y 20
= S|= § -
— [}
©|S8 /GND terminal |85 Parallel key 4X4X25 g -
© = 28
og 88. M4X0.7X6L Og Qj (15761576 964) +.02 g E’?
2 s o § 4(.1575) (4—¢.2 '.00) g
S_s ®_s J o Z
Jgg Tzsw
S|=F Cross section S-S
oo o)
< B
_s
Allowable Load, Rotation DirectionP»p. 87 General SpecificationsPp. 88 85

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



Stepping Motors

1.8° /step

Bipolar winding, Lead wire type CE model

Bipolar winding, Lead wire type CE model

¢ 106 mm (?4.17 inch)

Customizing

| Hollow | Shaft modification

Varies depending on the model number
and quantity. Contact us for details.

el GOl Holding torque at Rated Wiring Winding Yot lacrile Mass Motor
2-phase energization current resistance inductance (Weight) length (L)
Single shaft Dual shaft [N:m (0z:in) min.] A/phase () /phase mH/phase [X10*kg-m?(oz:in?)] [kg (Ibs)] mm (in)
103H89222-6341 103H89222-6311 13.2 (1869.2) 6 0.45 5.4 14.6 (79.83) 7.5(16.53) 163.3 (6.4)
103H89223-6341 103H89223-6311 19 (2690.5) 6 0.63 8 22 (120.28) 10.5(23.15) 221.3 (8.7)
M Characteristics diagram
103H89222-6341  , | ” 103H89223-6341 | *
103H89222-6311 ael 16 103H89223-6311 R = S
Constant current circuit =000 E 12 Constant current circuit 000 E 12
Source voltage: 100 VAC & = N Source voltage: 100 VAC & |2 Pull-out torque at Jt
Operating current: = 16001 5 m Pull-out torque at Ju Operating current: ‘;16']” ® \ u-auttora
6 A/phase, 2-phase Sl & 8 6 A/phase, 2-phase Sl & 8
ene:)giz;tion (pfuII?step) .§ 1207 o eneri;ization E‘ull-step) é 120 2
Ji=[44 X 10kg-m? (240.56 " W0, Ji=[44 X 10kg-m? (240.56 "~ &0},
0z-in?) use the rubber 100 oz-mzl) us]e the rubber 100
ling] in
(f:so:ul\ﬁalgigmum self-start 0 001 P 10 00 ?s:ul\ﬁaxi?num self-start 0 001 o 10 100
If;zc(yl;zncy when not ‘ Pulse rate (k‘puls‘e/s‘) ‘ r;:%:zncy when not ‘ Pulse rate (k‘puls‘e/s‘) ‘
2 100 1000 2000 3000 5000 100 1000200030005000
Number of rotations (min~') Number of rotations (min~')
M Dimensions [Unit: mm (inch)] M Internal wiring == [ll Compatible drivers ==
Lead Wire: UL1430 CSA AWG18 Orange Driver is not included.
(‘156433;3_1014) (?gg_;obg) § Q If you require assistance
— — Blue HH f
- £106.4%0.5
ULv,ng;it;e% st Znijl.r:g a driver, contact us for
= .620. ™ 28 O+ etails.
fEe (3901 88 | WSS [l
vl 8 1.5240.25 19 Red Yellow
Sl & S (06£.01) | | 305 § <
= (1.2) |2
(28) vla (& 8
5 i (1.1) 3% 9@ ®{)
Tle - <>
ol LS Ao
g1= VY U
53 -S . &’ .
oS~ .
ggs 9
Screw for GND terminal ee (\;) +
M4x0.7x6L . g © 4-96.9 0
oSN S .02
2553012 — (4-0.27":00)
°g| & Parallel key 5X5x28
o) U1
0 i X
5-0.03 Cross section S-S
.000
(.197 -.002)

86 Allowable Load, Rotation DirectionPp. 87 General SpecificationsPp. 88

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



Allowable Radial/Thrust Load

Distance from end of shaft : mm (in)

. Model Thrust load
Flange size 0 B 10 15
number Radial load : N (Ibs) )
Radial load 14 mm sq. (0.55 in sq.) SH2141 10 (2.25) 11 (2.47) 13(2.92) - 0.7 (0.16)
— 28mm sq. (1.10insq.) SH228[]  42(9)  48(10) 56(12) 66(14)  3(0.67)
1 I 35mm sq. (1.38insq.) SH353[]  40(8)  50(11) 67(15) 98(22) 10 (2.25)
————— Thrust 42 mm sq. (1.65insq) 0oH22L0) 954y 26(5)  33(7)  46(10) 10 (2.25)
load SH142 []
50 mm sq. (1.97 insq.) 103H670[1 71(15) 87(19) 115(25) 167 (37) 15 (3.37)
2 56 mm sq. (2.20in sq) 103H7121] 52(11)  65(14) 85(19) 123(27) 15(3.37)
103H7128  85(19)  105(23) 138(31) 200 (44) 15 (3.37)
60 mm sq. (2.36 in sq.) % 70(15)  87(19)  114(25) 165 (37) %
86 mm sq. (3.39 in sq.) gwggmm 167 (37) 193 (43) 229 (51) 280(62) 60 (13.488)
86 mm sq. (3.39in sq.) 103H822[] 191 (43) 234(53) 301 (68) 421(95) 60 (13.488)
9106 mm (*4.17 in)  103H8922 ] 321(72) 356 (79) 401(90) 457 (101) 100 (22.48)

Internal Wiring and Rotation Direction

Unipolar winding

Connector type Model number: 103H52 ][]

[ | Internal wire connection
() connector pin number

(2)
=
(3)

(5) (6) (4)
Connector type Model number: 103H782[ ][]

M Internal wire connection
() connector pin number

03 Q
(3)
(4) (6) (5)
Lead wire type

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.

Connector pin number
(1.6) (5) (3) (4) (2)

Exciting
order

AlwN|=
+ |+ |+ +

(7]
A
<)
©
o
=
o
=
g
o
@
g
(7]

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.

Connector pin number

(1.6) (4) (3) (5) (2)

Exciting
order

Alw|N|=
++[++D

M Internal wire connection
Orange
White E Q
Blue

Red Black Yellow

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.

Lead wire color

White & black Red Blue Yellow Orange

Exciting
order

Alw|N|=
+|+[+|+

Bipolar winding

Connector type

M Internal wire connection

() connector pin number, terminal block number

2O
(2)

(3 (4

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.

Connector pin number, terminal block number

(3) (2) (4) (1)

1 - - + +

Exciting 2 + - - ar
order 3 ar aF = =
4 — + + -

Lead wire type
M Internal wire connection

Orange
Blue E Q

Red Yellow

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.

Lead wire color

Red Blue Yellow Orange
1 - — + +
Exciting 2 ar = = 1r
order 3 i aF = =
4 — + + -

87



Stepping Motors

General Specifications

Motor model number

SH2141  [SH228(] [SH353[] [SS242(] [SH142[] [103H52(J][SS250 ] |[103H67 (][] 103H712[]

Type

Operating ambient temperature

— 10T to + 50C

Conversation temperature

— 20T to + 65C

Operating ambient humidity

20 to 90% RH (no condensation)

Conversation humidity

5 to 95% RH (no condensation)

Operation altitude

1000 m (3281 feet) max. 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.

Insulation class

Class B (+130TC )

Withstandable
voltage

At normal temperature and
humidity, no failure with 1000 VAC
@50/60 Hz applied for one minute
between motor winding and frame.

At normal temperature and humidity, no failure with 500 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 winding and frame by 500 VDC megger.

Protection grade

IP40

Winding temperature rise

80 K max. (Based on Sanyo Denki standard)

Static angle error =+ 0.09° =+ 0.054° =+ 0.09°
0.075 mm | 0.075 mm |0.075 mm |0.075 mm |0.075 mm 0.075 mm
(0.003in) | (0.003in) |(0.003in) |(0.003in) |(0.003 in) ?60()7(?3TnT (0.003 in) ?6007053an;1 ?dog(?BTnT
Thrust play *? max. max. max. max. max. (I(;ad' 5N max. (I(;ad' 10N (I(;ad' 10 N
(load: 0.35 N| (load: 1.5 N | (load: 5 N (load: 4 N (load: 5 N 0 12'Ibs)) (load: 4 N (2 25.Ibs)) 2 25'Ibs))
(0.08 Ibs)) [(0.341bs)) |(1.121bs)) |(0.9 Ibs)) (1.12 Ibs)) ) (0.9 Ibs)) ' )
Radial play *? 0.025 mm (0.001 in) max. (load: 5 N (1.12 Ibs))
Shaft runout 0.025 mm (0.001 in)
Concentricity of mounting ¢ 0.05 mm | ¢ 0.05 mm | ¢ 0.075 mm| @ 0.075 mm | ¢ 0.05 mm | ¢ 0.05mm | @ 0.075 mm | ¢ 0.075 mm | ¢ 0.075 mm
pilot relative to shaft (¢ 0.002in)| ( ¢ 0.002in)|( ¢ 0.003in)|( ¢ 0.003 in)|( ¢ 0.002 in)|( @ 0.002in) | ( @ 0.003in) | ( @ 0.003in) | ( ¢ 0.003 in)
Squareness of mounting 0.1 mm 0.1 mm 0.1 mm 0.1 mm 0.1 mm 0.1 mm 0.1 mm 0.075 mm | 0.075 mm
surface relative to shaft  (0.004 in) |(0.004 in) (0.004 in) [(0.004in) |(0.004in) |(0.004 in) (0.004 in) (0.003 in) (0.003 in)

Direction of motor mounting

Can be freely mounted vertically or horizontally

Motor model number

SH160 [ ] ‘ 103H78 [ ][] ‘ SH286 [ ] ‘ 103H8922 [ ]

103H712[]-6 110

103H822 161110
SM286 1 | oE Model

CE Model

103H8922 []-63 11
CE Model

Type

S1 (continuous operation)

Operating ambient temperature

— 10C to + 50

— 10T to + 40T

Conversation temperature

— 20C to + 65T

— 20T to + 60T

Operating ambient humidity

20 to 90% RH (no condensation)

95% max.: 40C max., 57% max.: 50C max.,

Conversation humidity

5 to 95% RH (no condensation)

35% max.: 60C max. (no condensation)

Operation altitude

1000 m (3280 feet) max. 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.

Insulation class

Class B (+130TC )

Class F
(+155C )

‘ Class B (+130TC )

Withstandable
voltage

At normal temperature and humidity, no fail-
ure with 1000 VAC @50/60 Hz applied for one

minute between motor winding and frame. applied for

one minute between motor winding and frame.

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

Insulation resistance

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

Protection grade IP40 [1P43
Winding temperature rise 80 K max. (Based on Sanyo Denki standard)
Static angle error + 0.054° ‘ £ 0.09°
Thrust play *! 0.075 mm (0.003 in) max. (load: 10 N (2.25 Ibs))
0.025 mm |0.025 mm |0.025 mm [0.025 mm |0.025 mm |0.025 mm 0.025 mm 0.025 mm
Radial play *2 (0.001 in) (0.001 in) (0.001 in) (0.001 in) (0.001 in) (0.001 in) (0.001 in) (0.001 in)
R (load:5N |(load:5N |(load:5N |(load: 10N |(load:5N |(load:5N (load: 5 N (load: 10 N
(1.1211bs)) | (1.121bs)) [(1.121bs)) [(2.251bs)) [(1.121bs)) |(1.12 lbs)) (1.12 1bs)) (2.25 Ibs))
Shaft runout 0.025 mm (0.001 in)
Concentricity of mounting .
pilot relative to shaft ¢ 0.075 mm { ¢ 0.003 in)
Squareness of mounting 0.1 mm 0.075 mm | 0.15 mm 0.1 mm 0.15 mm 0.075 mm 0.1 mm 0.1 mm
surface relative to shaft  (0.004 in) | (0.003 in) (0.006in) | (0.004in) |(0.006 in) (0.003 in) (0.004 in) (0.004 in)

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
Model Number: SM286 [ ] CE/UL marked models

CE Standard category Applicable standard
(TUV) Low-voltage directives EN60034-1, EN60034-5
Acquired standards Applicable standard  File No.
UL UL UL1004-1, UL1004-6
UL for Canada CSA C22.2 No.100 Elsee2

Model Number: 103H712 []-6 (][] 0, 103H822 []-6 [ ][]0, 103H8922 []-63[]1 CE marked model

CE

Standard category

Applicable standard

(TOV)

Low-voltage directives

EN60034-1, EN60034-5




IP65 Splash Dust Proof Stepping Motors

IP65 Splash and Dust Proof Stepping Motors

M Features

iy |
I

e J
- O

- These IP65 rated motors* have superior water and dust
resistance, and can be safely utilized in harsh or wet
environments such as in food processing machines.

*Except for the shaft and the cable end.
+ The input voltage range of the motors is up to 250 VAC.
- Brake, encoder, and oil seal can be combined.

[
D E:’; b
BO
[
‘A <

Cable type C€ &3 cRNhus

€
e
b B L]
D
N <
*a

-~

M Safety standards
CE/UL-certified.

Connector type ce @ s

Specifications

86 mm sq. (3.39 in sq.)
SP286 [ ]-5[ 160

56 mm sq. (2.20 in sq.)
SP256 [ ]-5[ 160

Motor model number

Type S1 (continuous operation)
Operating ambient — 10T to + 40C
temperature

Conversation temperature — 20T to + 60C

Operating ambient
humidity
Conversation humidity

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

Operation altitude 1000 m (3281 feet) max. above sea level

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,

Vibration resistance
12 sweeps in each X, Y and Z direction.

500 m/s? of acceleration for 11 ms with half-sine wave applying three

Impact resistance times for X, Y and Z axes each, 18 times in total.

Insulation class Class F (+155C )

Withstandable
voltage

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

At normal temperature and humidity, not less than 100 MQ between

lnzularem EekEEnE: winding and frame by 500 VDC megger.

Protection grade IP65 (Except for the shaft and the cable end)

Winding temperature rise 100 K max. (Based on Sanyo Denki standard)

Static angle error + 0.054° | £0.09°

Thrust play 0.075 mm (0.003 in) max. (load: 10 N (2.25 Ibs))

Radial play 0.025 mm (0.001 in) max. (load: 5 N (1.12 Ibs))

Shaft runout 0.025 mm (0.001 in)

Concentricity of mounting

pilot relative to shaft @ 0.075 mm ( ¢ 0.003 in)

Squareness of mounting

surface relative to shaft 0.1 mm (0.004 in)

0.15 mm (0.006 in)

Direction of motor mounting Can be freely mounted vertically or horizontally

H Safety standards
CE Standard category Applicable standard

Low-voltage directives EN60034-1, EN60034-5

Acquired standards Applicable standard File No.
UL UL UL1004-1, UL1004-6 £179832

UL for Canada (c-UL) CSA C22.2 No.100

Model no. differs when the motor is equipped with a brake or oil seal.
Model no. and vibration resistence levels differ when the motor is equipped with a brake or oil seal.

M Internal wiring and

rotation direction
Bipolar winding

Internal wire connection
(): connector pin number

(1) Orange E @
(2) Blue

Red
(3)

Yellow
(4)

Direction of motor rotation
The output shaft rotates clockwise
as seen from the shaft side, when
excited by DC in the following order.

Lead wire color Red Blue Yellow Orange
Connector pin 3 2 2 1
number

1 = — + +
Exciting 2 + - +
order 3 ER ES — —

4 - + + -
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IP65 Splash and Dust Proof Stepping Motors

56 mm sq. (2.20 inch sq.)

1.8° /step

Bipolar winding

Model number Holding torque at Rated Winding  Winding Rotor inertia Mass Allowable Allowable
2-phase energization  current resistance inductance (Weight) thrust load radial load
5 g X 10“ka-m?
Cable type Connector type [N-m (oz-in) min.] A/phase () /phase mH/phase Eoz?iiz;(]g m [kg (Ibs)] N (Ibs) N (Ibs)
SP2563-5060 SP2563-5000 1(141.6) 1 5.8 29 0.21(1.15) 0.9 (2) 15 (3.37) 52 (11.69)
SP2563-5160 SP2563-5100 1(141.6) 2 1.5 7.3 0.21(1.15) 0.9 (2) 15 (3.37) 52 (11.69)
SP2563-5260 SP2563-5200 1(141.6) 3 0.75 3.4 0.21(1.15) 0.9(2) 15 (3.37) 52 (11.69)
SP2566-5060 SP2566-5000 1.7 (240.7) 1 7.8 35.4 0.36 (1.97) 1.2(2.65) 15(3.37) 23(5.17)
SP2566-5160 SP2566-5100 1.7 (240.7) 2 2 9.2 0.36 (1.97) 1.2(2.65) 15(3.37) 23(5.17)
SP2566-5260 SP2566-5200 1.7 (240.7) 3 1 4.4 0.36 (1.97) 1.2(2.65) 15(3.37) 23(5.17)
+ The model no., rotor inertia and mass differ when the motor is equipped with brake, encoder or oil seal.
M Characteristics diagram
SP2563-5000 w0 2 SP2563-5100 w0 2
SP2563-5060 2404 SP2563-5160 2104
15 15
E200— £ 2200— £
S E A=
%]zg, % \\\ 2120, % \-"‘\\ Pull-out torque at Ju
S |§ N Pull-out torque at Ju g S ~
= 8017 g5 > =804 05
40 N 40
o0 [T o o
0.1 1fs 10 100 0.1 1 fs 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000

SP2563-5200
SP2563-5260

SP2566-5100
SP2566-5160

Number of rotations (min~")

Constant current circuit

Source voltage: 100 VAC

Operating current: 1 A/phase, 2-phase energization (full-step)
Ji=[2.6 X 10*kg-m? (14.22 0z-in?) use the rubber coupling]

fs: Maximum self-start frequency when not loaded

w| 2
240
15

22007 E
RERLL =
S 1204 ué_ --\\\ Pull-out torque at Ju
o =
5 o0 | 1S Y
= 804" o5

40

0/ 0

0.1 1 fs 10 100
Pulse rate (kpulse/s)
100 1000 2000 3000 5000

Number of rotations (min~")

Constant current circuit

Source voltage: 100 VAC

Operating current: 3 A/phase, 2-phase energization (full-step)
Ji=[2.6 X 10-*kg-m? (14.22 0z-in?) use the rubber coupling]

fs: Maximum self-start frequency when not loaded

w{ 2
240
15 =

_‘52007 E ™S Pull-out torque at Ju
S 1604 =
R
S04
2 804 e 05

40

0J 0

0.1 1 fs 10 100
Pulse rate (kpulse/s)
100 1000 2000 3000 5000

Number of rotations (min~")

Constant current circuit

Source voltage: 100 VAC

Operating current: 2 A/phase, 2-phase energization (full-step)
Ji=[7.4 X 10*kg-m? (40.46 0z-in?) use the rubber coupling]

fs: Maximum self-start frequency when not loaded

SP2566-5000
SP2566-5060

SP2566-5200
SP2566-5260

Number of rotations (min~")

Constant current circuit

Source voltage: 100 VAC

Operating current: 2 A/phase, 2-phase energization (full-step)
Ji=[2.6 X 10*kg-m? (14.22 0z-in?) use the rubber coupling]

fs: Maximum self-start frequency when not loaded

s 2
2401
15

EZDU* E
31604 Z
= |z
21204 = Pull-out torque at Ju
2 804 © 05

40 ™N

N,
o o N
0.1 1fs 10 100
Pulse rate (kpulse/s)
100 1000 2000 3000 5000

Number of rotations (min~)

Constant current circuit

Source voltage: 100 VAC

Operating current: 1 A/phase, 2-phase energization (full-step)
Ji=[7.4 X 10*kg-m? (40.46 o0z-in?) use the rubber coupling]

fs: Maximum self-start frequency when not loaded

2
280
LTI ]
240 : 5\\‘_\ Pull-out torque at Ju
EZUD* = Ny
S 1604 =
= s !
ERMERES
2 80 '90_5
40
0J 0
0.1 1 fs 10 100
Pulse rate (kpulse/s)
100 1000 2000 3000 5000

Number of rotations (min=")

Constant current circuit

Source voltage: 100 VAC

Operating current: 3 A/phase, 2-phase energization (full-step)
Ji=[7.4 X 10*kg-m? (40.46 o0z-in?) use the rubber coupling]

fs: Maximum self-start frequency when not loaded



86 mm sq. (3.39 inch sq.)

1.8° /step

Bipolar winding

AC Input Set Models/

Drivers

Holding torque - - P
Rated Winding  Winding . . Mass Allowable Allowable >
Model number i 2-phas§ current resistance inductance il TEiE (Weight) thrust load radial load o
energization s,
e rdl - e
Cable type Connector type [N-m (oz:in) min.] A/phase Q) /phase mH/phase E:;i?]zi(]g m [kg (Ibs)] N (lbs) N (Ibs) 3 g
SP2862-5060 SP2862-5000 6.4 (906.3) 2 3.2 25 3(16.4) 3.1(6.8) 60(13.49) 200 (44.96) ED
SP2862-5160 SP2862-5100 6.4 (906.3) 4 0.85 6.4 3(16.4) 3.1(6.8) 60(13.49) 200 (44.96) £
SP2862-5260 = 6.4 (906.3) 6 0.41 2.8 3(16.4) 3.1(6.8) 60(13.49) 200 (44.96) 8
SP2863-5060 SP2863-5000 9 (1274.5) 2 4 32 4.5 (24.6) 4.2(9.3) 60(13.49) 200 (44.96)
SP2863-5160 SP2863-5100 9 (1274.5) 4 1.05 7.9 4.5 (24.6) 4.2 (9.3) 60(13.49) 200 (44.96)
SP2863-5260 - 9 (1274.5) 6 0.53 3.8 4.5 (24.6) 4.2 (9.3) 60(13.49) 200 (44.96)
+ The model no., rotor inertia and mass differ when the motor is equipped with brake, encoder or oil seal.
+ The rated current of the motor with the connector is 4 A or less.
M Characteristics diagram
SP2862-5000 uof 1° SP2862-5100 uo| 0
SP2862-5060 0| g SP2862-5160 0{ g
= 10001 T g E1000— T,
S 8004 = \\ S 8004 = /\\“\. Pull-out torque at Ju w P
® g ™~ ® g \ g <]
S 60{ 3 4 S 60{ 3 4 a%
‘é 0, e Pull-out torque at JL ’é 204 2 .g S
2 2 H g’
200- L 200- <a
0] 0 ™ 0] 0 c
0.1 s 10 100 0.1 5 10 100 ¥
Pulse rate (kpulse/s) Pulse rate (kpulse/s) 2 _"_’
100 1000 2000 3600 5000 100 1000 2000 3000 5000 ©3
-9

SP2862-5260

SP2863-5100
SP2863-5160

Number of rotations (min™")

Constant current circuit

Source voltage: 100 VAC

Operating current: 2 A/phase, 2-phase energization (full-step)
Ji=[15.3 X 10*kg-m? (83.65 0z:in?) use the rubber coupling]
fs: Maximum self-start frequency when not loaded

uon{ 10 SP2863-5000
1200 8 SP2863'5060
i 6
g— 8001 %’ \\\ Pull-out torque at J
S 601 5 4
© 40|
2
200
o o
0.1 1% 10 100
Pulse rate (kpulse/s)
100 1000 2000 3000 5000

Number of rotations (min~)

Constant current circuit

Source voltage: 100 VAC

Operating current: 6 A/phase, 2-phase energization (full-step)
Ji=[15.3 X 10*kg-m? (83.65 0z:in?) use the rubber coupling]
fs: Maximum self-start frequency when not loaded

1400 10
SP2863-5260
] g
—1000] = | T
£ E N
§ 8004 % Pull-out torque at Ju
S o0 3 4
© 0
2
200 ]
0] 0
0.1 fs 10 100
Pulse rate (kpulse/s)
100 1000 2000 3000 5000

Number of rotations (min~")

Constant current circuit

Source voltage: 100 VAC

Operating current: 4 A/phase, 2-phase energization (full-step)
Ji=[44 X 10*kg-m? (240.56 0z-in?) use the rubber coupling]
fs: Maximum self-start frequency when not loaded

Number of rotations (min™")

Constant current circuit

Source voltage: 100 VAC

Operating current: 4 A/phase, 2-phase energization (full-step)
Ji=[15.3 X 10*kg-m? (83.65 0z-in?) use the rubber coupling]
fs: Maximum self-start frequency when not loaded

uo 10
o g
Z10 £ 6\\
Ba{Z N
@ Pull-out torque at JL
S o0 3 4 !
S a0
2
20
o o s
0.1 fs 10 100
Pulse rate (kpulse/s)
100 1000 2000 3000 5000

Number of rotations (min~")

Constant current circuit

Source voltage: 100 VAC

Operating current: 2 A/phase, 2-phase energization (full-step)
Ji=[44 X 10-*kg-m? (240.56 0z-in?) use the rubber coupling]
fs: Maximum self-start frequency when not loaded

uo 10
g I
10001 = ™~
o 8004 > Pull-out torque at Ju
S o0z 4
S 0] °
2
200
o o
0.1 1t 10 100
Pulse rate (kpulse/s)
100 1000 2000 3000 5000

Number of rotations (min~")

Constant current circuit

Source voltage: 100 VAC

Operating current: 6 A/phase, 2-phase energization (full-step)
Ji=[44 X 10*kg-m? (240.56 0z-in?) use the rubber coupling]
fs: Maximum self-start frequency when not loaded

Stepping Motors with

[

Integrated Drivers



Dimensions

[Unit: mm (inch)]

IP65 Splash and Dust Proof Stepping Motors

56 mm sq. (2.20 inch sq.)

Cable type

92

Cable type

20.640.5
L£1.5 (L+.06) (.81%.02)
i 0561
Lead wire
_ UL3398 AWG22 (52.20+.039)
x Cable UL2517 4-47.14%0.13
:i ﬁ 300V 105°C Black (4-1.86%.005)
8
~ T= 158025
N S Screw for GND terminal (06100 = =)
o 2 e M3x0.5 “+—| 2|88
e Ea 520.25 °2les
+ o< —U. ol Wb
o ™= (.20%£.01) M [ [T] l
~ | S 7 f
I s—=_ [ b
0 25 ® ®
={k=1
b= e
Bl = i.
8ls P
ﬂ- D 15+(1) (Eﬁective;n th) % T %
g 5.8%0.15
58780 (-231.006)
86 mm sq. (3.39 inch sq.)
3010.5
L+1.5 (L+.06) 1.18%.02
Lead wire
UL3398 AWG22 (|:|3D3896+i(1)39)
Cable UL2517 09—
@© 300V 105°C Black 4-69.640.25
= (4-2.74%.010)
3 _
= Screw for GND terminal N
E é (>é N(I)zivé;)r ermina 15i025 g §§
S| eE 805  |10601)| oo|7F
S| oS (.31£.02) < 8
4t o= 5|8
o
R
] Q=
Clo
gle
i A — - 9 d — -
[ee)
Gl vg
~E S
o
1 | o e
+1 . |
25 0 |(Effective length)
( +.04 13+0.15
98 .00 (.5118+.006)

+0.5
! 4Xp45 0
( +.02
4X.18 .00

23 max.
(.91 max)

Connector type

Motor connector
M12 connector (Male socket)

Screw for GND terminal

Model number

Motor length

Cable type Connector type (L)
SP2563-5 []60 SP2563-5 [] 00 80 (3.15)
SP2566-5 [] 60 SP2563-5 ] 00 102 (4.02)

4X5.61+0.2

(4X.22+.008)

Connector type

Motor connector
M12 connector (Male socket)

Screw for GND terminal
M4Xx0.7

23 max.
(.91 max)

\

Model number

{

Motor length

Cable type

Connector type (L)

SP2862-5 [] 60

SP2862-5 []00 120 (4.72)

SP2863-5[160

SP2862-5[100 150 (5.91)



Stepping Motors for Vacuum Environments

AC Input Set Models/
Drivers

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 200C.

- Size is similar to that of typical stepping motors.

DC Input Set Models/
Drivers

1

M Intended operating pressure

Medium High Ultra-High

vacuum vacuum vacuum
10° 10 10° 102 10" 1 10" 102 103 10* 10° 10° 107 108(Pa]

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.

IP65 Splash and Dust
Proof Stepping Motors

Il Motor size
42 mm sqg. (1.65 inch sqg.) to @ 106 mm ( ¢ 4.17 inch)

Stepping Motors for

)
2
c
)
£
c
)
=
>
£
wi
£
E}
5
S
>

Synchronous Motors

M Features
- These motors always maintain a constant speed under
variable load and voltage conditions, rotating in step with the
frequency of the power supply. This eliminates motor slip.

- Provides high torque at ultraslow speeds with gearless
construction.

- Allows for simplification by connecting directly to the
commercial (AC) power supply, eliminating the need for a
driver circuit.

Synchronous Motors

M Applications
Ideal for the following applications. Contact us to discuss
your particular application environment needs.

- Conveyor drives

* Printers

- Cryopumps

- Cryocoolers

- Switchgears

Stepping Motors with
Integrated Drivers

M Motor size
56 mm sq. (2.20 inch sqg.) to ¢ 106 mm ( ¢ 4.17 inch)

93
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Stepping Motors with Integrated Drivers

Stepping Motors with Integrated Drivers

M Features
1. Driver and motor are now integrated into a single unit.
A driver incorporating a motion control function needed
for driving a motor and a 2-phase stepping motor were
integrated into a single unit, enabling a more compact
installation space and less wiring.

2. Three types of operation modes can be selected to
match the specific application.
(1) Pulse train interface mode:
Control by command pulses
(2) Parallel interface mode:
Program control by general-purpose 1/0 (Parallel)
(3) Serial interface mode:
Compliant with RS-485, half-duplex asynchronous
communication

System Configuration Diagram

Host devices
PLC

elleeeelle o =l
elleeoele ® o & e

I =

ele e e e o 2 e 2 e
elleeoele oo & e

Bundled cable for
input/output signal 300 mm (11.81 inch)

Bundled cable for
DC power 350 mm (13.78 inch)

Switching Noise filter Electromagnetic Molded case
power supply contractor circuit breaker
24VDC _—
& Single phase
ﬁ 100 to 230 VAC
g
Converts AC power Filters out incoming Switches driver Protects the power
to DC power. noise from power power on/off. line.
line. Use together with a Cuts off circuit in the
surge protector. event of overcurrent.



Specifications

Model number DB21M142S-01 DB22M162S-01
Motor size 42 mm sq. (1.65 in sq.) 60 mm sq. (2.36 in sq.)
Input source *' 24 VDC £10%
Source current (A) 2 max. 3 max.
Protection class Class I
Operation environment Installation category (over-voltage category): I, pollution degree: 2
Operating ambient temperature *2 0 to + 40C
& . Conservation temperature — 20 to + 60C
g' 2 Operating ambient humidity 35 to 85% RH (no condensation)
3 é' Conservation humidity 10 to 90% RH (no condensation)
8. 5 Operation altitude 1000 m (3281 feet) max. above sea level
§ © Vi . . Tested under the following conditions ; 100 m/s?, frequency range 10 to 2000 Hz, direction along X,
= Vibration resistance
= Y and Z axes, for 2 hours each
Z 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 (Weight) 0.5 kg (1.10 Ibs) 0.87 kg (1.92 Ibs)
Allowable thrust load 10 N (2.25 Ibs) 15 N (3.37 Ibs)
Allowable radial load 24 N (5.4 Ibs) 65 N (14.61 Ibs)
Direction of motor mounting Can be freely mounted vertically or horizontally
:g: Protection function Against driver overheat
§' LED indicator Alarm monitor
Command pulse input signal *3  Photocoupler input method, input resistance 220 ) Input signal voltage: “H" = 4.0 to 5.5V, “L" =0 to 0.5V
Power down input signal (PD)  Photocoupler input method, input resistance 470 Q Input signal voltage: “H” =4.0t0 5.5V, “L” = 0 to 0.5V
o _Step angle setting selection input (EXT) ~ Photocoupler input method, input resistance 470 Q Input signal voltage: “H" = 4.0 to 5.5V, “L" =0 to 0.5V
o FULL/HALF setting selection input (F/H)  Photocoupler input method, input resistance 470 Q Input signal voltage: “H” =4.0t0 5.5V, “L" = 0 to 0.5V
S EMG input signal Photocoupler input method, input resistance 470 Q Input signal voltage: “H” =4.0t0 5.5V, “L" = 0 to 0.5V
% BUSY output signal Open collector output by photocoupler Output signal standard: Vceo = 30 V max., Ic = 20 mA max.
Phase origin monitor output signal (MON)  Open collector output by photocoupler Output signal standard: Vceo = 30 V max., lc = 20 mA max.
Alarm output signal (AL) Open collector output by photocoupler Output signal standard: Vceo = 30 V max., Ic = 20 mA max.

*1 Note that the power voltage must not exceed 24 VDC + 10% (26.4 VDC).
*2 If the driver is placed in a box, the temperature inside the box must not exceed this specified range.
*3 The maximum input frequency is 250 k pulse/s.

[l Safety standards

Applicable standard
DB21M142S-01 DB22M162S-01

Directives Category Name

EN60034-1 EN60034-1
LATATEIEED - EN60034-5 EN60034-5
directives
CE EN61010-1 EN61010-1
(TOV) Ernission Terminal disturbance voltage EN55011-A EN61000-6-4
Electromagnetic radiation disturbance EN55011-A ENG61000-6-4
EMC ESD (Electrostatic discharge) EN61000-4-2 EN61000-4-2
directives Wit RS (Radio-frequency amplitude modulated electromagnetic field) EN61000-4-3 EN61000-4-3
Fast transients/burst EN61000-4-4 EN61000-4-4
Conducted disturbances EN61000-4-6 EN61000-4-6
Acquired standards Applicable standard File No.
= L UL508C E179775

UL for Canada
- 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. § o
)
M Characteristics diagram 53
Pull-out torque ———— Source current (no load) —-—-— Source current (load applied) ==------ = 2
o0
DB21M142S-01 DB22M162S-01 .g_ fg':
05 2 2 4 o
701 2801 &=
0.4 — 1.6 —
60- 16 z 240 32 4
1= T~ = —9nnl = =
= 50 ; 03 4 12 é ‘EZOO ; 12 ” é
L 404 = S 21604 = E
2 E o ® s o
230 502 08 3 210 & 08 6 2
= S = = =] L= =
S ] ® | EETTEI 2 e I e A 3
01 allinSA 04 4 04p==5 - 08 «
101 el 40 N 35
ol 0 i 0 ol o st 0
0.1 1fs 10 100 0.1 1fs 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
Constant current circuit Constant current circuit
Source voltage: 24 VDC Source voltage: 24 VDC
Operating current: 2 A/phase, 2-phase energization (full-step) Operating current: 3 A/phase, 2-phase energization (full-step)
Ji=[0.94 X 10-%kg-m? (6.14 0z:in?) use the rubber coupling] Ji=[2.6 X 10-*kg-m? (14.22 0z-in?) use the rubber coupling]

Data is measured under the trial conditions of SANYO DENKI. Driving torque may vary according to actual machine precision. 95



Stepping Motors with Integrated Drivers

Input Circuit Configuration (CW, CCW)

2200
+¢J\ 1

LT
Input signal l

o

M Input signal specifications
Negative logic

Positive logic

2 ps min. 1 ys max. 1 ys max.
4.0t05.5V <] N
90% 4.0t0 5.5V
5V * 90% Ly
50% Approx. 156 mA . —
° <— Rotation Approx. 156 mA
Rotation \ / - 50% —
o)
01005V \ /i 10% - Pulse duty 50% max. /
00 10% + Pulse duty 50% max.
e' Ie) 0to 0.5V J 2 us mi
1us max. 1 s max. ps min.

M Timing of the command pulse

2-input mode (CW, CCW)

on— L4l

* Shaded area indicates internal photocoupler ON. Internal circuit (motor)

starts operating at leading edge of the photocoupler ON.
* To apply pulse to CW, set CCW side internal photocoupler to OFF.

fLA

50 ps min.

® To apply pulse to CCW, set CW side internal photocoupler to OFF.

Pulse and direction mode (CK, U/D)

e Shaded area indicates internal photocoupler ON. Internal circuit (motor) starts

o T FL_f1L_fl

50 ps min.

J ‘ 100 ps min.

operating at leading edge of CK side photocoupler ON.
e Switching of U/D input signal must be done while CK side internal

photocoupler is OFF.

U/D ;

Input Circuit Configuration (PD, EXT, F/H, EMG)

Approx. 10 mA

)

1

LI
470 Q

R

Input signal l

Timing of command pulse, step angle selection, and

FULL/HALF selection input signal

L]
Command pulse M

100 ys min. ‘

Shaded area indicates internal photocoupler ON.
® EXT input signal

EXT, F/H

L10 us min.
5

EXT photocoupler ON enables a function by external F/H input signal.
EXT photocoupler OFF enables the setting of a number of micro steps by
main unit’s rotary switch S.S.
® F/H input signal
F/H photocoupler ON sets HALF step (2-division) operation.
F/H photocoupler OFF sets FULL step (1-division) operation.
® Refer to switching EXT and F/H input signal in the [FULL/HALF input signal,
command pulse, and step angle select].
® When switching the step angle by EXT and F/H input signal, the phase origin
LCD may not turn ON and the phase origin monitor output may not output
when stop.
Refer to the MON output in the [Output Interface].



Output Interface (BUSY, MON, AL)

max. lc ® Max. Ic current: 20 mA
—>

Output signal m max. 30V >{ 2% #E
T Driver

AC Input Set Models/
Drivers

DC Input Set Models/
Drivers

MON output
CW pul e When the motor excitation phase is at the phase origin (power
ulse
P WL ON status), the photocoupler is turned ON, and the upper D.P of
CCW pulse status LED turns on synchronously.

MON output I_I * MON output is taken at every 3.6 degrees of motor output shaft
from phase origin.

[

When changing the division setting by F/H input signal. §
o

Phase origin o Phase origin * When changing the motor division setting by the external input =
position Switching to FULL step position . | and th itch h in th e bel h o

\V by external F/H signal and the rotary switch as shown in the example below, the ,g

] | | | L | | | | | motor cannot stop where MON output signal can be output. Take 3

=== I I I L I I Lo ! this into consideration when using the MON output signal. b

HALF Stop position atJ\
__step_ . FULL step FULL step—' :

Motor shaft 0 7.2°

Connections and Signals

M External wiring diagram

IP65 Splash and Dust
Proof Stepping Motors

2-phase 5 ‘2
Controller Driver Stepping ué g
ICN1 Motor 8 S
DC+24V[ ; < +24V 3£
24 G —> 24 G -
- L S E
o
Power [5G % g
“— Supply —+5V g3
o2 pply 8
DATA+ 1
DATA— 4>‘L "
20 o
GND (-5 G 8
( ) v_LRXD 5
ﬁ>$TXD =
DE §
CW+/START+ 1 §
CW—/START— ; :m §
CCW+PAUSE+ 5
CCW—PAUSE— 4 lid
5
+COM
PD/IN1,/B1 —50—2 i 5
25
EXT/IN2,/B2 —50- i 22
-a]
F/H/IN3,/ B4 —55—2 i E
i = &
IN4,/B8 —50]> 28
30V 20 mA %g
BUSY,/OUT1 10 j:‘ﬁ 2
MON, OUT2 1 j—@
A — i
OUT_COM 3

97



Stepping Motors with Integrated Drivers

Wiring

M Specification summary of input/output signals (Parallel I/F mode)

Reference  Pin Reference  Pin

Signal Designation  Number Function Summary Signal Designation  Number Function Summary
Commands the start and stop of program The origin signal used for the return to origin
driving. A o operation is input.
Programdrive = START+ 1 Internal photocoupler on Criginsignal 2t €
start/stop START- 2 -Program driving start
Internal photocoupler off
L Alarm clear Recoverable alarms are cleared.
LCOlEMICIMINGISIOR signal ALE g Internal photocoupler off — on---Alarm clear
When START signal is on, a pause in program Th " ignal is input
PAUSE + 3 Internal photocoupler on Emergency stop
Rlosiamipauss PAUSE—- 4 --Program driving pause signal EMG 2 Int ?loher:ergenlcy stf?p
Internal photocoupler off n erf‘pr otocoup ?ro
--Program driving pause release . mergencystop
s This is a general-purpose input signal that can
purpose input +COM 5 Input s_lg_nal common of the 6 to 9 pins be used by program driving.
DC5V is input. General- Internal photocoupler on
common . IN4 9 .
purpose input 4 --General purpose input 4 on
Alarm Internal photocoupler off
q Recoverable alarms are cleared. .
clear signal ALMC 6 ---General purpose input 4 off
Internal photocoupler off = on---Alarm clear
(standard) : ]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TrErET The program numberls.selected along Wlt‘h
This is a general-purpose input signal that can s B8 9 other bits. (The fourth bit from the subordinate)
be used by program driving. N . Internal photocoupler on---Corresponding bit 1
selection bit 8 . .
General- N 6 Internal photocoupler on Internal photocoupler off:--Corresponding bit 0
purpose input 1 -General purposeinpution T e e 1 et e oy sy oot |
Internal photocoupler off Zg:;;:g:;l?nn:litused for the return to origin
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Generalpurposelnpuﬂoff Ciyinkignal G & Internal photocoupler on-Origin signal on
P The program number is selected along with Internal photocoupler off-Origin signal off
rogram herbits. (Subordinate bit)
number B1 o) [CthenBitsyisuborcinate bl . . Alarm clear Recoverable alarms are cleared
selection bit 1 D P O i L signal AL g Internal photocoupler off — on~:~AIa m clea
Internal photocoupler off---Corresponding bit 0 '9 L2 Qe r r
Emeraency sto The emergency stop signal is input. ITf;e opilarat:uin statuls of the motor is output.
inputg Y stop EMG 6 Internal photocoupler on--*No emergency stop During motor BUSY 10 n emﬁD‘:Jr?ngcrzz?o?ro%r;ration
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, : nternalphotocoupler offEmergencystop cpeation Internal photocoupler off
The origin signal used for the return to origin +‘During motor stop
A fl operation is input. I | D e
Origin signal ORG 6 Internal photocoupler on-Origin signal on th;e exTcuhtl(;n statuls of the program is output.
Internal photocoupler off--Origin signal off During program nterna photocoupler on g
P PEND 10 --During program execution
An overtravel signal in the + direction is input. Internal photocoupler off
+ direction Internal photocoupler on --Program execution complete
overtravel + 0T 7 -+ direction overtravel notarrived T T htht """ . tdth
signal Internal photocoupler off Zone signal ZONE 10 urnzlontw f: : ecurrert1 bpcf>5| u;n 'st' ethe
-+ direction overtravel arrived coordinates that were set beforenand.
This is a general-purpose input signal that can ;I;]i:erixﬁcuhtm:n stitulsrofrt]he FEHTEND SO,
be used by program driving. During program PEND 1 © szri?] ocoropr?ir:execution
General- IN2 7 Internal photocoupler on execution Int Ioh tg p gl p
purpose input 2 --General purpose input 2 on n erﬁfpp SOl erg ki
Internal photocoupleroff . rogram execution complete
7777777777777777777777777777777777777777777777777777 ~General purpose input2off The operation status of the motor is output.
P~ The program number is selected along with During motor BUSY ” Interriz.ill:)phptocoutpleron i
nuns:ber B2 7 other bits. (The second bit from the subordinate) operation Int | ur:mtg mo olr op?fra ‘on
selection bit 2 Internal photocoupler on--Corresponding bit 1 n errfxDp © ocoutp erto
Internal photocoupler off---Corresponding bit 0 [ 0 S NGO TOTSIO DI
""""""""""""""""""""""""""""""""""""""""" q Turns on when the current position is inside the
The emergency stop signal is input. Zone signal ZONE 1 .
_Emergency StoP  tuig 7 Internal photocoupler on-*No emergency stop coordinates that were set beforehand.
input . . .
Internal photocoupler off--*Emergency stop When various alarm circuits operate in the
""""""""""""""""""""""""""""" Bl v | e ] et v rrtr i Coe reehefi | driver, an external signal is output.
Ig:rz;ligrizlgnn;dtused for the return to origin Alarm output ALM 12 At e, Ao SCmRTe TEET CETEES® Ta:
Quuigband il v Internal photocoupler on---Origin signal on el e
Int | phot: ler off--Origin signal off i
nernapoocouperoOr|g|n5|gnao rrrrrrrrrr GO:';;::;:lgnal cc)g:\—ﬁ 13 This is for the output signal common.
Alarm clear ALMC 7 Recoverable alarms are cleared.
signal Internal photocoupler off = on---Alarm clear DATA + DATA + 14 This is for the serial signal.
An overtravel signal in the — direction is input. DATA — DATA— 15 Thisis for the serial signal.
— direction Internal photocoupler on
overtravel - 0T 8 --— direction overtravel not arrived
signal Internal photocoupler off
--— direction overtravel arrived
This is a general-purpose input signal that can
be used by program driving.
General- Internal photocoupler on
. IN3 8 .
purpose input 3 --General purpose input 3 on
Internal photocoupler off
--General purpose input 3 off
Program The program number is selected along with
9 other bits. (The third bit from the subordinate)
number B4 8 . X
selection bit 4 Internal photocoupler on~~~Correspond|.ng bI.t 1
Internal photocoupler off---Corresponding bit 0
The emergency stop signal is input.
:Enn;:;gency SIP ey 8 Internal photocoupler on-:*No emergency stop

Internal photocoupler off---Emergency stop



M Specification summary of input/output signals
(Serial I/F mode)

Reference  Pin Reference P

Signal Bestaian [ Function Summary Signal B |\t Function Summary
General-purpose Input signal common of the 6 to 9 pins . This is on when the current position is inside the
input common gaCoM g DC5Visinput. Zenesignd ZONE [ coordinates that were set beforehand.
Alarm clear signal ALMC 6 Recoverable alarms are cleared. The execution status of the program is output.
(standard) Internal photocoupler off = on-:-Alarm clear Duri Internal photocoupler on
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, uring program ] .
Thisi | input sianal that e PEND 1 --During program execution
b s '53 genera —purzo_sg Inputsignatthat can Internal photocoupler off
© used by program driving. --Program execution complete
General- INT 6 Internal photocoupleron
purpose input 1 --General purpose input 1 on . The operation status of the motor is output.
During motor
Internal photocoupler off — BUSY 11 Internal photocoupler on:-:During motor operation
--General purpose input 1 off P Internal photocoupler off:--During motor stop
The emergency stop signal is input. . Turns on when the current position is inside the
in;::gency S EMG 6 Internal photocoupler on--*No emergency stop Zonekidnal Ol Lz coordinates that were set beforehand.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, l ntemalphOtOCOUplerOfEmergechsmp When various alarm circuits operate inthe
The orl_gln_3|_gnal used for the return to origin Alarm output ALM 12 dr|ve_r, an external S|g|:1al is output.
s ] operation is input. At this time, the stepping motor changes to non-
Origin signal ORG 6 L X
Internal photocoupler on--Origin signal on excited status.
Internal photocoupler off--Origin signal off ErRate ouT. B —
An overtravel signal in the + direction is input. common CcoMm putsig ’
+ direction Internal photocoupler on . .
overtravel + 0T 7 -+ direction overtravel not arrived DATA -+ DATA + 14 This is for the serial signal.
signal Internal photocoupler off DATA — DATA— 15 Thisis for the serial signal.
---+ direction overtravel arrived
This is a general-purpose input signal that can
be used by program driving. . . . .
General- o . Internal photocoupler on M Specification summary of input/output signals
purpose input 2 --General purpose input 2 on (Pu|se train I/F mode)
Internal photocoupler off
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, “General purpose input 20ff Signal Reference P11 ction Summary
. S Designation  Number
ENETOenE oo The emergency stop signal is input. - —— =
A gency stop EMG 7 Internal photocoupler on-*No emergency stop CW pulse input CW + 1 Whenin "2 input mode”,
input Internal photocoupler off---Emergency stop (Standard) cwW - 2 Inputdrive pulse rotating CW direction.
The origin signal used for the return to origin PUISe B aininnat CK+ 1 Whenin “1input mode”, )
. operation is input. CK— 2 Inputdrive pulse train for motor rotation.
Origin signal ORG 7 Internal phot | -Origin signal
MHEIHAEL [PELEERU Rl Elr @A OIIEMI) SEEl Ol CCWpulseinput CCW+ 3 Whenin “2input mode”,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Internal photocoupler off-Origin signal off (Standard) CCW— 4 Inputdrive pulse rotating CCW direction.
A'Iarm clear ALMC 7 Recoverable alarms are cleared. When|n1|nputmode """"""""""""""""""
signal Internal photocoupler off ~~ on--Alarm clear Rotational U/D+ 3 Input motor rotational direction signal.
An overtravel signal in the — direction is input. directioninput U,/ D — 4 Internal photocoupler ON:CW direction
— direction Internal photocoupler on Internal photocoupler OFF---CCW direction
o_vertravel =@ 8 ---— direction overtravel not arrived General-purpose - 5 Input signal common of the 6 to 9 pins
signal Internal phptocpupler off . input common DC5V is input.
---— direction overtravel arrived
""""""""""""""""""""""""""""" Inputting PD signal will cut off (power off) the
Thisis a general-purpo_sg input signal that can current flowing to the motor (with DIP switch
be used by program driving. select, change to the Power low function is
General-_ IN3 8 Internal photocoupler on Rowerndorn o0 6 possible).
purpose input 3 ~~General purpose input 3 on input PD input signal on (internal photocoupler on)
Internal photocoupler cn‘}c D uiEien fevealil
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ~-General purpose input3off PD input signal off (internal photocoupler off)
Emergency stop Emergency stop signal is input. --PD function is invalid.
input EMG 8 Internal photocoupler on-*No emergency stop FULL/HALF select input will become valid by
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, st EreiE ey | inputting EXT signal.
The origin signal used for the return to origin Step angle EXT input signal on (internal photocoupler on)
el n EXT 7 . h - p
Afim operation is input. select input -External input signal F/H is valid
Origin signal ORG S | gl photocoupler on-Origin signal on EXT input signal off (internal photocoupler off)
Internal photocoupler off--Origin signal off **Main body rotary switch S.S is valid
Alarm clear ALMC 8 Recoverable alarms are cleared. When EXT input signal on (internal photocoupler on),
signal Internal photocoupler off — on---Alarm clear F/H input signal on (internal photocoupler on)
AUIAL, F/H 8 “*HALF step
Emergency stop The emergency stop signal is input. select input F/H input signal off (internal photocoupler off)
signal EMG 9 Internal photocoupler on-*No emergency stop --FULL step .
9 Internal photocoupler off--\Emergency stop = o
""""""""""""""""""""""""""""" = = 9 Reserved H o
This is a general-purpose input signal that can " >
be used by program driving. The operation status of the motor is output. o=
General- o0
input IN4 g Internal photocoupler on During motor Internal photocoupler on S5
purpose inpu --General purpose input 4 on : BUSY 10 ---During motor operation =0
4¢ operation -
Internal photocoupler off Internal photocoupler off =
--General purpose input 4 off ---During motor stop =, g
—————————————————————————————————————————————————————————————————————————————————————————————————————————— - - P o
The origin signal used for the return to origin When the excitation phase is at the origin (during o=
L operation is input. Phase origin MON 19 Power ON), this turns on. n
Origin signal ORG 9 |nternal photocoupler on-+-Origin signal on monitor output For FULL step, ON occurs once per 4 pulses; and
Internal photocoupler off--Origin signal off for HALF step, ON occurs once per 8 pulses.
Alarm clear ALMC 9 Alarms are cleared. When the alarm circuits are actuated inside,
signal Internal photocoupler off — on---Alarm clear Alarm output ALM 12 the driver, outputs signals to outside. Then, the
- - stepping motor changes to unexcited status.
During motor. The operation status of the motor is output. -
operation BUSY 10 Internal photocoupler on--During motor operation Output signal ~ OUT_ B | it eumkeme comme:
Internal photocoupler off---During motor stop common CcoMm
The execution status of the program is output. - As for the motor rotational direction, CW direction is regarded as the clockwise
During program Internal photocoupler on revolution, and CCW direction is regarded as the counterclockwise revolution
PEND 10 --During program execution when viewing the motor from output shaft side.

execution

Internal photocoupler off
--Program execution complete
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Stepping Motors with Integrated Drivers

Set Up

M Function select DIP switch

The functions according to the specification can be selected
with this DIP switch.
Confirm the ex-factory setting as follows.

OFF  ON
o F/R D: OFF 2 input mode (CW/CCW pulse)
9 LV D:l OFF Micro step operation
9 PD D: OFF  Power OFF
Not available.
e Reserved D: OFF Do not turn ON.
@se. || oFF
] Pulse stream I/F mode
Os.see || oFF

© For parallel I/F mode or serial I/F mode
The communication speed of serial communication is set.

Communication speed (bps)

Switch Set value

9,600 19,200 38,400

OFF v v v
F/R

ON
Y OFF v 4

ON v
D) OFF v v

ON v

- The setting change after the power supply is turned on is invalid. It does not
function as a F/R, LV, and PD.
+ The communication speed of pulse stream |/F mode is fixed at 9600bps.

© For pulse stream I/F mode

@ 'nput mode select (F/R)

Input pulse mode selection

This switch setting is only effective in pulse stream I/F mode.
F/R
ON
OFF

Input pulse mode
1 input mode (CK,U/D)
2 input mode (CW,CCW)

@ Low vibration mode select (LV)

Low vibration and smooth operation are enabled even during
coarse resolution settings (e.g. 1 division, 2 division).

This switch setting is only effective in pulse stream I/F mode.
For parallel I/F mode and serial I/F mode, this is usually a low
vibration operation.

Lv Operation

ON
OFF

Low vibration operation

Micro step operation

- When LV select is ON (low vibration mode), operational process of driving pulse
will be carried out inside the Driver. Therefore, the Motor movement delays for
the time of 3.2ms pulse per input pulse. Note that depending upon the combined
Motor, load, driving profile etc., it may take a while until the shaft is adjusted
when the Motor stops. (In parallel I/F mode and serial I/F mode there is no delay)

@ Power down select (PD)

Select the Motor winding current value when inputting the
power down signal. This switch setting is only effective in
pulse stream I/F mode.

PD Motor winding current
ON
OFF

Current value by rotary switch STP (Power Low)
0A (Power OFF)

- PD function (the setting selected by PD of the function select DIP switch) is
enabled by PD input signal ON (built-in photocoupler ON) of Input/Output
signal connector (CN2). Power down signal input takes priority over all the other
current settings except for alarms. The operational status may not be able to be
maintained due to power swings caused by a drop in output torque, or due to
dropped work caused by motor current OFF (unexcited motor).

Pay extra attention to the input timing of the power down signal and also install
security devices to the machine.

@ Reserved

+ Do not turn ON this switch.

® . O Operation mode selection (I.SEL, S.SEL)
The operation mode is selected.

I.SEL S.SEL Operation mode

OFF = Pulse stream I/F mode
OFF Parallel I/F mode

ON ON Serial I/F mode

+ Change the operation mode selection switch after shutting off the driver’s power supply.

M Rotary switch (RSW) and the mode change
switch (PSW)

© For pulse stream I/F mode

The combination of rotary switch (RSW) and mode change
switch (PSW) select the step angle, driving current and stop
the current.

1. Step angle select (S.S)
The divisions of the basic step angle (0.9° /step) during micro
step driving can be set.

Gradation 0 1 2 g 4 5 6 7
Partition 1 2 2.5 4 D 8 10 20
Gradation 8 9 A B © D E F
Partition 25 40 50 80 100 125 200 250

Initial setting is at gradation 1 (division 2)

- The step angle select switch (S.S) and the number of partitions become invalid by
EXT input signal ON (built-in photocoupler ON) of Input/Output signal connector
(CN2).

2. Driving current select (RUN)
The Motor operation current value can be selected.

Gradation 0 1 2 3 4 5 6 7
Motor 100

current (%)  (rated) 95 90 85 80 75 70 65
Gradation 8 9 A B © D E F
Jiteer 60 55 50 45 40 35 30 25

current (%)

Initial setting is at gradation 0 (motor current 100%, rated).

- When there is a sufficient extra motor torque, lowering the operation current
value will be effective in the lower vibration. The Motor output torque is almost
proportional to the current value. When adjusting the operational torque, confirm
the sufficient operation margin and determine the Motor current value.

3. Current Select when Stop (STP)

The motor current value when, stopped and when power
down input signal ON (power low function is selected by DIP
switch) can be selected.

Gradation 0 1 2 B] 4 5 6 7
Motor 100

current (%) (rated) 95 90 85 80 75 70 65
Gradation 8 9 A B © D E F
Motor

current (%) 60 55 50 45 40 35 30 25

Initial setting is set at gradation A (motor current 50%).

+ The current setting when stop by STP becomes valid when the motor stops
(approximately 200 ms after the last pulse input) and when power down input signal
output torque is approximately proportional to motor current.

Pay attention to output torque when stopping motor (especially when dropping
Z-axis workload).

« If motor output torque is unconstrained, motor/driver heating can be suppressed

by selecting appropriate drive current and stopping current settings.

© For parallel I/F mode and serial I/F mode

The slave bureau address of serial communications can be set.

RSW Slave station address (HEX)

0 0
1 1
E E

F

Initial setting is set at 0
+ The slave station address of the pulse stream I/F mode is fixed at 0.



Dimensions

[Unit: mm (inch)]

PSW RSW DSW

42 mm sq. (1.65 inch sq.)

CN1:POWER
Manufacturer: JST
CONNECTOR: S02B-PASK-2

CN2: 1/0
Manufacturer: JST

CONNECTOR: SM20B-SHLDS-GW-TF

042+0.5
(01.65£.02)
4-31£0.25
(4-1.22%.01)

A
A

>

<
s
4
—
4.5+0.15

+2
70 0 24105
( +.08) (.94£.02)
2.76 .00 o
+1 =]
1.5+0.76 ol Jes
(.06+.03) 59 00 5| ®
] [ EFFECTIE| © S| &
LENGTH | o] _®
853
oo
PN
e S
R3 (R.12) i
r min.
4-M3X0.5
. TAP DEPTH 4 (.16) min.
GND terminal

60 mm sq. (2.36 inch sq.)

CN1: POWER
Manufacturer: JST
CONNECTOR: S02B-PASK-2

M2.5X0.45X4L

(.1771£.006)

+2
88 0
( +.08)
3.46 .00
7£0.25 20.6+0.5 060+0.5
(.27%£.01) (.81£.02) (02.36£.02)
1.5+0.25 4-47.1%+0.13
+1 +.04
(06£.01) 1570 (59" 00]

(EFFECTIVE LENGTH)

(4-1.85%.005)

CN2:1/0

PSW RSW Dsw \Manufacturer: JST
CONNECTOR: SM20B-SHLDS-GW-TF

|
o &
58§88

— &/

M2.5X0.45X4L

O
)

|~
N |—
o|o
T el .
85
\ o= )
| o S
] o 88 -
R4 (R.16) C’? SIS
min. g uN,
sl_s
GND terminal

—H©O

5.8+0.15 405
(.23%+.006) \ 4-94.5 0

( +.02
4-¢.18 .00
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Safety Considerations

Drivers and stepping motors are designed to be used with the general industrial devices.
When using them, pay sufficient attention to the following points.

- Read the Operation Manual throughly prior to placement, assembly and/or operation in order to use the product properly.
- Refrain from modifying or processing the product in any way.
- Consult with the distributor or professional experts for placement or maintenance services of the product.
- In case of the following uses of the product, contact us for the special care required to the operation, maintenance and management
such as multiplexing the system, installing an emergency electric generator set, or so forth.
@ Use in medical devices concerned with a fatal accident.
@ Use on trains, elevators, and so forth that are likely to cause an accident resulting in injury, damage or death.
® Use in computer systems that could have a great effect on society or public systems.
O Use in other devices highly influential to maintaining the human safety or the public functions.

In addition to the above, consult with us for use in such a vibration environment as automobile or transportation.
Make yourself knowledgeable and familiarize with the devices, safety issues and cautions before handling the product.

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.

This label is affixed near the place where the driver or stepping motor body should be easily
acknowledged, warning that it is likely to cause burns from high temperature.

. This label is affixed near the GND terminals of the driver or stepping motors for which grounding is
BHELTTEL . . .

Use proner required, suggesting that the terminals should be well grounded.

technigues.

’E’,ﬁ% This label is affixed for the driver to which the power source is applied in the voltage

s exceeding the safety standard, drawing attention to the risk of the electric shock.

electric shock

Safety Ranks of the Cautions

Following four ranks are provided.

<D DANGER Improper operations or use is most likely to result in serious injury or death.

ACAU'“ON 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.
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D DANGER

13.
14.

< 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 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 for wiring, maintenance servicing or inspection with
the electric power on. Perform either of those five minutes after
turning the power off, or otherwise, it may cause an electric shock.
When the protective functions of the product is activated, turn the
power off mmediately and eliminate the cause. If continuing the
operation without eliminating the cause, the product may operate
improperly and cause injury or a breakdown of the system devices.
Stepping motor may run out of order at the operating and stopping
occasions, 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 performs reliable
operation. 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 with the commercial power
outlet. Doing so may cause an electric shock, injury or fire. The power
shall be supplied to the stepping motor through the driving circuit.
Use the 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 without
grounding may cause an electric shock.

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

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

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

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

< Operation >

. Be sure not to touch the rotating part of the stepping motor during

its operation. Touching it may cause injury.

Neither 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.

/\ CAUTION

I

o~

13.
14.
15.
16.

< General matters >
Prior to placement, operation, maintenance servicing or inspection, be sure
to read the Operation Manual and follow the instructions to perform those.
Failure to follow the instructions may cause an electric shock, injury or fire.
Do not use the driver or the stepping motor outside the specified
conditions.
Doing so may cause an electric shock, injury or fire.
Do not insert a finger or a thing into the opening of the product.
Doing so may cause an electric shock, injury or fire.
Do not use the damaged driver or stepping motor. Doing so may
cause injury, fire or the like.
Use the driver and stepping motor in the designated combination.
Using otherwise may cause fire or a trouble.
Be careful that the temperature rises in the operating driver,
stepping motor or peripheral devices. Failure to be careful may
cause a burn.

< Unpacking >
Unpack while confirming the ceiling. Failure to do so may cause injury.
Confirm if the product is the one having been ordered. Installing
an incorrect product may cause a breakdown.
< Wiring >
Do not perform measurement of the insulation resistance or

withstand insulation voltage of the product. Doing so may cause a
breakdown. Instead, contact with us for such inspection.

. Perform wiring conforming to the technical standards of electric

facility or the internal rule. Doing otherwise may cause burning or
fire.

. Ensure that wiring has been correctly done. Operating without

correct wiring may cause the stepping motor to run out of control
and resultin injury.

. Take insulation process for the attached condenser or the external

resistance connection 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.
Neither block nor stuff the aspiration/exhaust vent with a foreign particle.
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 devices.
Failure to do so may cause a trouble.

17.

18.
19.
20.
21.
22.

23.

24.

25.
26.
27.

28.
29.

30.
31.

32.

33.

34.

35.

36.
37.

38.

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

Mount the product on an incombustible material such as metal.
Doing otherwise may cause fire.

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 a bare hand. Doing so may cause injury.

Do not apply a load to the output shaft of the motor that exceeds
the tolerance.

Make sure not to apply force to the lead wire or cables.

< Operation >
The stepping motor is not equipped with any protective device.
Takeprotective measures using an over-current protective relay, a ground
fault interrupter, a protective device from excess temperature, and an
emergency stopping device. Failure to do so may cause injury or fire.
Do not touch the product for a period after the power is on or has
been turned off, since the driver and stepping motor remain in
the high temperature. Doing so may cause burns. Especially the
temperature rises considerably of the stepping motor depending on
the operating conditions. Use the motor on the condition so that its
surface temperature becomes 100° C or under.
Stop the operation 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 results
in the unstable operation. Doing so may cause injury.
When conducting the trial operation, make the stepping motor fixed
firmly, and confirm the operation by disconnecting with the mechanical
system before connecting with it. Failure to do so may cause injury.
When the alarm has been activated, eliminate the cause and ensure
the safety to resume operation. Failure to do so may cause injury.
When the electric power recovers after the momentary interruption, do not
approach the devices because the system may re-start operation by itself.
(Set the system so as to secure the safety even when it re-start on
such occasion.) Failure to do so may cause injury.
Confirm that the electric power supply is all proper conforming to
the specifications. Failure to do so may cause a trouble.
The brake mechanism of the motor with the electro-magnetic brake is
to hold the movable section and the motor position. Do not use it as a
safety measure, or doing so may cause the breakdown of the system.
Fix the key firmly when operating the motor with key individually.
Failure to do so may cause injury.

< Maintenance services >
Be careful when performing maintenance services or inspection about 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 the average 40° C. The expected life of the fuse is 10 years
in the average 40° C. Thus, the periodical replacement is recommended.
Contact with us for repair. If the product is disassembled by the
user, it may put it out of action.

< Transportation >
Handle the product with care during transportation so as to prevent
from the danger such as a tumble or a turnover.
Do not hold with the cable or the motor spindle. Doing so may
cause a trouble or injury.

< Retirement >
When scrapping the driver or stepping motor, treat it for the general
industrial waste.

PROHIBITED

< Storage >
Avoid the place exposed to rain or water drops, or in an
environment with hazardous gas or liquid for storing the product.
Failure to do so may cause a trouble.

< Maintenance services >
Do not disassemble or repair the product. Doing so may cause
fire or an electric shock.
< General matters >

Do not remove the rating plate.

@ covpuLsory

< Storage >
Store the product within the specified conservation temperature
and humidity in the place not exposed to the sun beam.
If the driver has been stored for a long period (3 years or
longer for a guide), consult with us. The capacitance may have
decreased with the electrolytic condenser due to the long period
storage, and it may cause a trouble.

< Operation >
Install an external emergency stop circuit to turn the power off
for the instant halt of operation.
Put the product into operation in 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.
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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

b Pinion
m = m /i (777
P
| L |
External force F N External force F N
Weight of work+table W kg Work+rack weight w kg
Ball screw diameter D m Pinion diameter D m
Ball screw length L m Pinion thickness L m
Ball screw lead wire P m Pinion material specific gravity o kg/m?®
Ball screw material specific gravity 0 kg/m® Friction coefficient M
Friction coefficient u Gear ratio* G
Gear ratio* G Mechanical efficiency n
Mechanical efficiency n
Belt drive Roll feed
L
——F
of (X (
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 0 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
Gear ratio*
Mechanical efficiency

Number of ball screw gears (G2)
Number of motor gears (G1)




/\ 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.

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.

o If applying to equipment that can have significant effects on society and the general public, please contact us beforehand.

* 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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