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Low-vibration mode

Low-Vibration Mode OFF Low-Vibration Mode ON

1600 1600
T | | EeE
1400 Motor : 103H7123-0410

I Source voltage : DC24V

Driver : US1D200P10 I
Motor : 103H7123-0410
Source voltage : DC24V

1400

Wi : 2.0A/ph

;\3 1200 § 1200 ire current phase
< 1000 < 1000
= S
S 800 T 800
< 600 2 600
3 [}
8 400 2 400
® %)

200 200

, N :

0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000
pulse/s pulse/s

Compact / Light weight

Compact Light weight

2-phase unipolar
Current model
2-phase unipolar
F series

2-phase unipolar
Current model

2-phase unipolar
F series

2-phase bipolar

2-phase bipolar
Current model

Current model

2-phase bipolar 2-phase bipolar

F series F series
0 50 100 150 200 250 300 350 0 50 100 150 200 250
Volume (cm?) MASS (g)
Compliance with international standards

The standard specification SANMOTION F series stepping driver complies with UL and EN

®
safety standards.Stepping motors complying with UL and EN standards are available upon c € N ﬁ
request. (o us W



Set model

Stepping motors with integrated drivers

A driver incorporating a motion control function needed for
driving a motor and a 2-phase stepping motor were integrated into a single unit.

Motor flange size

(“165inch)  (“2.36inch)

Unipolar standard (standard model)

The standard set includes a F series driver and a H or SH series motor.

Motor flange size

-2 -3l &

(“1.10inch)  (“165inch) (“2.20inch)

Bipolar standard (standard model)

The standard set includes a F series driver and a H or SH series motor.

Motor flange size
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P.4

Stepping Motors with Internal drivers

P13

P.14




2-phase STEPPING SYSTEMS SH series MOTOR

SANMOTION F 2 e

Control method

How do you want to control the equipment?

The F series offers the choice of 3 different control methods

Netwo

Program control : i
commant : 1 Control using a Control using a
: using serial ulse generator ulse generator
control using communication P - % %
PLCI/O (RS-485)

-

Drive
Specification

T

DC input DC input
stepping motors with integrated drivers unipolar standard

DC input
bipolar standard

Startup via 1/0 : . .
N pvial/ Startup via serial
Initiate program communication :
S Control by sending data
acceleration/ i dy \ g d Motion is generated by pulse input Motion is generated by pulse input
deceleration, and travel " SPeed, acce eration/ commands from an upper-level controller. commands from an upper-level controller.
. deceleration, and travel
distance commands - .
. . . distance commands via
stored in the driver via . .
serial communication.
the I/0.
System configuration diagram P4 System configuration diagram P13to 14 System configuration diagram P13 to 14
Specifications P6 Set part number nomenclature P16 Set part number nomenclature P16
Dimensions P5to 6 Motor specifications P26 to 46 Motor specifications P26 to 46
General specifications P47 - 48 General specifications P47 - 48
Motor dimension drawing P49 to 51 Motor dimension drawing P49 to 51

Driver dimension drawing P52 Driver dimension drawing P52




mSystem configuration
Stepping Motors with Integrated drivers

Host Devices Setup software : SFPAIW-02
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PLC
PLC and controllers are available as
the host device.

Stepping Motors with Internal drivers

Bundled cable for
input/output signal (300 mm)

Bundled cable for
DC power (350 mm)

Switching power Noise filter Electromagnetic Molded case
supply contactor circuit breaker
DC 3 Single
24V phase
. ® ac100v
e = = = == {0
(r) AC230V
Converts AC power Filters out Switches driver Protects the power
to DC power incoming noise power on/off. line. Cuts off circuit
from power line Use together with in the event of
a surge protector. overcurrent.



Cinp Specifications

Stepping motors with integrated drivers

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 for enabling a more compact
installation space and less wiring.

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

Pulse rate-torque characteristics
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The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment.
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Specifications

Basic
specifications

Part number (Flange size)

DB21M142S-01 (“42) DB22M162S-01 (" 60)

Input source (Note1)

DC24V £10%

Getaway torque (A)

2 MAX. 3 MAX.

Protection class

Class |

Operation environment

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

Applied standards EN61010-1
Operating ambient temperature

(Note2) Lz nde
Conservation temperature -20 to +60C

Operating ambient humidity

35 to 85%RH (no condensation)

Environment
Conservation humidity

10 to 90%RH (no condensation)

Operation altitude

1000 m (3280 feet) MAX. above sea level

Vibration resistance

Tested under the following conditions ; 4.9m/s2, frequency range 10 to 55Hz, 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" .

Withstand voltage

Not influenced when 1500V AC is applied between power input terminal and cabinet for one

minute.

Insulation resistance

10M ohm MIN. when measured with 500V DC megohmmeter between input terminal and cabinet.

Mass (Weight)

0.5kg (1.101bs) 0.87kg (1.921bs)

Protection function

Against driver overheat

Function
LED indicator Alarm monitor
. . Photo coupler input method, input resistance 220 Q
Command pulse input signal (Note3) Input signal voltage : “H" = 4.0 to 5.5V, “L" = 0 to 0.5V
. . Photo coupler input method, input resistance 470 Q
Power down input signal (PD) Input signal voltage : “H" = 4.0 t0 5.5V, “L" =0 to 0.5V
. L Photo coupler input method, input resistance 470 Q
Step angle setting selection input (EXT) Input signal voltage : “H” = 4.0 to 5.5V, “L" =0 to 0.5V
. L Photo coupler input method, input resistance 470 Q
FULL/HALF setting selection input (F/H) Input signal voltage : *H" = 4.0 to 5.5V, "L" = 0 to 0.5V
I/O signals

EMG input signal

Photo coupler input method, input resistance 470 Q
Input signal voltage : “H" = 4.0 to 5.5V, “L" = 0 to 0.5V

BUSY output signal

Photo coupler input method, input resistance 220 Q
Input signal voltage : “H" = 4.0 to 5.5V, “L" =0 to 0.5V

Phase origin monitor output signal (MON)

Open collector output by photo coupler
Output signal standard : Vceo = 30V MAX., Ic = 20mA MAX.

Alarm output signal (AL)

Open collector output by photo coupler
Output signal standard : Vceo = 30V MAX., Ic = 20mA MAX.

(Note1) Note that the power voltage must not exceed 24VDC + 10% (26.4VDC).
(Note2) If the driver is placed in a box, the temperature inside the box must not exceed this specified range.
(Note3) The maximum input frequency is 250k pulse/s.
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Stepping Motors with Internal drivers




Input circuit configuration

B Input interface

© Input circuit configuration

Input signal img

B Input signal specifications

© Negative logic

2us MIN.

4.0to5.5V /—
90%

/ +5V
sy APProx JSmA

Rotation \ /
10%

9
0t00.5V \\ /i Pulse duty 50 % MAX.

1us MAX. 1us MAX.

O Positive logic

Tus MAX. Tus MAX.
4.0to5.5V

Py
90% — r +

Rotation Approx. 15mA
/ 50% —
10% Pulse duty 50% MAX.

0to0.5V —I
2ps MIN.

B Timing of the command pulse

© 2-input mode (CW, CCW)

ow — 4L 41
cow Fﬂ

50us MIN.

O Pulse and direction mode (CK, U/D)

SR N I B

50us MIN. l 4 |l 10ps MIN.

>

U/D—I

.

The internal photo coupler turns ON within the  and,
at its falling edge to OFF, the internal circuit (motor) is
activated.

When applying the pulse to CW, turn OFF the CCW side
internal photo coupler.

When applying the pulse to CCW, turn OFF the CW side
internal photo coupler.

The “H” level is input for  and, at its rising edge to “H"
level, the internal circuit (stepping motor) is activated.
Switching the input signal U/D should be performed
while the input level on the CK side is “L" .



H Input circuit configuration

O Input circuit configuration (PD.EXT.F/H.EMG)

,L Approx. 10mA + Shaded area indicates internal photo coupler “ON" .
* jom « EXT input signal
Input signall #erg EXT photo coupler “ON" enables a function by external
| F/H input signal.
—T EXT photo coupler “OFF" enables the setting of a

number of micro steps by main unit’s rotary switch S.S.
* F/H input signal

O Timing of command pulse, step angle selection, and F/H photo coupler "ON" sets HALF step (2-division)

FULL/HALF selection input signal operation.
F/H photo coupler “OFF" sets FULL step (1-division)

operation.
Command pulse \_1 \_

100 MIN \ ,,10 IN » Refer to switching EXT and F/H input signal in the
wo VI i e [FULL/HALF input signal, command pulse, and step
angle select].

Stepping Motors with Internal drivers

EXT, F/H . .
* 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 Interfacel.

Output interface

B Output circuit configuration (BUSY. MON. AL)

—

Output signal TTMAx. 30V >| ~ E
T Driver

l MAX. 20mA

H Mon output

* When the motor excitation phase is at the phase origin
(power ON status), the photo coupler is turned “ON” ,
CCW pulse ﬂﬂﬂ and the upper D.P of status LED turns on synchronously.

Mon output _l |—|

CW pulse

Output from MON is set to on at every 7.2 degrees of
motor output shaft from phase origin.

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

Phase origin position Ewi(cring}t;/l;ULleep Phase origin position * When changing the motor division Setting by the
y externa . . . .
\]/ \[/ external input signal and the rotary switch as shown in
NN NN N NN N N N N R | the example below, the motor cannot stop where MON
=1=1T—1 —1 1 1 1 —1 —1 —1 —1 1 1 . .. . .
: { output signal can be output. Take this into consideration
: - ! ! when using the MON output signal.
Stop position at
| HALF step FULL step FULL step
Motor shaft 0° 7,’2"



WIRING

B Specification Summary of Input/Output Signals (Serial I/F mode)

Signal WSEENES | Function Summar Signal FEEEED | [l Function Summa
Y Designation  Number Y Y Designation  Number i
General-purpose Input signal common of the 6 to 9 pins The emergency stop signal is input.
input e G DC 5V is input. Ein;:;?ency stop EMG 9 Internal photo coupler on---No emergency stop
Alarm clear signal ALMC 6 Recoverable alarms are cleared. ~ memeeeeeeeeeooos i - .
(standard) Internal photo coupler off — on-+-Alarm clear This is a general-purpose input signal that can be
oo . i General-purpose NG 9 used by program driving.
i@ general-pu_rpuse input signal that can be input 4c Internal photo coupler on---General purpose input 4 on
General-purpose INT 6 used by program driving.
input 1 Internal photo coupler on---General purpose input 1on ~ oooottTsooomosooomoooosoooooooooooooooooooooooofooos _ _ -
Internal photo coupler off -+ General purpose input 1 off Zggrgrtliglr:] i??nn:L!tuse'j for the return to origin
i i Origin signal ORG 9 .
Emergency stop EMG 6 'Il'he emlerﬁencv sto;l) sgnil.l’\sl Mt 9 9 Internal photo coupler on--:
input nternal photo coupler on_ 0 emergency stop Internal photo coupler o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Internal photo coupler of---Emergencystop Gl £ @ EerE]
The origin signal used for the return to origin Alarm clear signal ALMC 9 Internal photo couﬁler off — on-+Alarm clear
aa.a operation is input. " "
Origin signal CRG B Internal photo coupler on---Origin signal on During motor BUSY 10 ;I'hte DpTra;'in statuls o ‘“f_rg"‘?’ s OTpm‘ i
Internal photo coupler off---Qrigin signal off operation nternal photo coupler on**buring motor operation
- " AT Internal photo coupler o uring motor stop
An overtravel signal in the + direction is input. T TCIEE A
directi Internal photo coupler on -+ direction overtravel not . () CROBNII SEIS 7R (e Bl
+ direction +0T 7 . During program PEND 10 Internal photo coupler on---During program execution
overtravel S|gnal Internal photo coupler off ---+ direction overtravel execution Inlernlaltphnto coupler off-+-Program execution
arrived e ?’:"m'f,%h,mm,,,,m_,_m_,,?”_,d,,h ,,,,,,,,,,,,,,,,,,,
"""""""""""""""""""""""""""" - the current position is inside the
This is a general-purpose input signal that can be Zone signal ZONE 10 onwhen
General-purpose . . used by program driving. courdmate? that were set beforehanfi.
input 2 Internal photo coupler on--General purpose input 2 on ) The execution status of the program is output.
During program PEND 1" Internal photo coupler on-*-During program execution
"""""""""""""""""""""""""""""""""""""""" FRSGE i Internal photo coupler off---Program execution
The emergency stop signal is input. execution
_Emergencystop EMG 7 Internal photo coupler on--*No emergency stop oo 99[’]9[‘5",‘?,?,,,,,,,,,,,,,,,,,,,,,,_ ,,,,,,,,,,,,,,,,,,,,,,,,
input - The operation status of the motor is output.
"""""""""""""""""""""""""""""" y i A BUSY n Internal photo coupler on--During motor operation
The origin signal used for the return to origin operation .
Aol of] operation is input p .............................................. Internal photo coupler off---Duringmotorstop
Origin signal ORG 7 Internal photo coupler on---Origin signal on Zaneianal ZONE 1 Turns on when the current position is inside the
Internal photo coupler off --- Origin signal off coordinates that were set beforehand.
ATl ol ALMC 7 Recoverable alarms are cleared. When vari_ous glarm circuits operate in the driver, an
9 Internal photo coupler off — on:--Alarm clear Alarm output ALM 12 external signal is output. )
An overtravel signal in the - direction is input. Atl tthls time, the stepping motor becomes non excited
- direction Internal photo coupler on -*:- direction overtravel not - Status;
overtravel signal =ou 8 il L Output signal 0UT_COM 13 Itis for the output signal common.
9 Internal photo coupler off---- direction overtravel -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, arived . DATA+ DATA+ 14 Itis for the serial signal.
This is a general-purpose input signal that can be - —
General-purpose o 9 used by program driving. DATA — DATA — 15 Itis for the serial signal.

input3

Emergency stop
input

Origin signal

Alarm clear signal

Internal photo coupler on-*-General purpose input 3 on
Internal photo coupler off --- General purpose input 3 off

emergency stop signal is input.
Internal photo coupler on-:-No emergency stop
Internal photo coupler off---Emergency stop

The origin signal used for the return to ori
operation is input.

Internal photo coupler on-*-Origin signal on
Internal photo coupler off i i

Recoverable alarms are cleared.
Internal photo coupler off — on---Alarm clear

B Specification Summary of Input/Output Signals (Pulse train I/F mode)

q Reference  Pin g i Reference  Pin R
Signal Designation  Number Function Summary Signal Designation  Number Function Summary
CW pulse input CW+ 1 When “2input mode” , When EXT input signal on
(Standard) CW — 2 Input drive pulse rotating CW direction. (in_ternal phmo cou_pler on) ,
Pulss train inout e i When 1 input mode- . FUII.|./|'|_ALF FH 8 F/H}-ilzﬁt ilgnal on (internal photo coupler on)
CIEDUL) [ CK— 2 Input drive pulse train for motor rotation. selectinput IALE step .
= — = F/H input signal off (internal photo coupler off)
CCW pulse input CCW+ 3 When “2inputmode” , - FULL step
(Standard) ccw — 4 Input drive pulse rotating CCW direction. . S —————
———————————————————————————————————————————————————————— e emergency stop signal is input.
. When "1 input mode” , irergye) EMG 9 Internal photo coupler on--No emergency stop
tham?nal' U/D+ 3 Input motor rotational direction S|gpal. _ stop Internal photo coupler off-Emergency stop
direction input u/D — 4 Internal photo coupler ON -+ CW direction : .
Internal photo coupler OFF -+ CCW direction rhte Up?ra;"’t" Statuls of the motor is output.
- - : nternal photo coupler on
_General-purpose +COM 6 :Jng;l\tls_lg_nalcummun of the 6 to 9 pins Durlngt]'molor BUSY 10 D iring motor oparation
input isinput. operation Internal photo coupler off
Inputting PD signal will cut off (power off) the current ---During motor stop
flowing to the Motor» (W_nh dip _swutch select, change to When the excitation phase is at the origin (in power on) it
Mo Ao the_iner_Iowfunct_lonls possible) . Phase origin turns on.
. PD 6 PD input signal on (internal photo coupler on) it tput MON i When FULL step, ON once for 4 pulses, when HALF ste
input - PD function is valid monitor outpu P P! g P
o Ui '°"l'sf‘;a(_' D —_— ON once for 8 pulses.
PmDpfl:Jtnscl,‘gizz iz invlanlﬁma PR GREETE When alarm circuits actuated inside the Driver, outputs
" = = = = Alarm output ALM 12 signals to outside. Then the Stepping motor becomes
FULL/HALF selectinput will become valid by inputting ited status.
EXT signal. 0 - ]
Step angle EXT input signal on (internal photo coupler on) utput signa ouT_CcoOM 13 Itis for the output signal common.
EXT 7 common -

select input

--- External input signal F/H is valid
EXT input signal off (internal photo coupler off)
- Main body rotary switch S.S is valid

*As for the Motor rotational direction, CW direction is regard as the clockwise revolution by
viewing the Motor from output shaft side.



B Specification Summary of Input/Output Signals (Parallel I/F mode)

with Internal drivers

Signal HHEEE Function Summan Signal REREED | LA Function Summal
Y Designation  Number v Y Designation  Number Y
Program drive START+ ] Commands the start and stop of program driving. Emergency stop The emergency stop signal is input.
Start/St START- 2 Internal photo coupler on---Program driving start . 1 EMG 9 Internal photo coupler on--*No emergency stop
ar op Internal photo coupler off---Program driving stop signa Internal photo coupler off
When START signal on, a pause in program driving is This is a general-purpose input signal that can be used ‘ll_>
PAUSE+ 3 commanded. General-purpose INg 9 by program driving. °
Program pause PAUSE- 4 Internal photo coupler on---Program driving pause input4 Internal photo coupler on---General purpose input 4 on "6
Internal photo coupler off---Program driving pause Internal photo coupler off s
release The program number is selected along with other bits. o
General-purpose CoM 6 Input signal common of the 6 to 9 pins Program number B8 9 (The fourth bit from the subordinate) c
input + DC5V s input. selection bit8 Internal photo coupler on -+ Corresponding bit 1 s
Alarm clear Internal photo coupler off *** Corresponding bit 0 o
signal ALMC 6 Recoverable alarms are cleared. The origin signal used for the return to origin operation 3
(gt dard) Internal photo coupler off — on---Alarm clear Origin si | ORG 9 isinput. )
sanar ————————————————————— Serree. rigin signa Internal photo coupler on---Origin signal on
c 1 'll)'hls isa gendera!-purpose input signal that can be used Internal photo coupler off igin signal off
eneral-purpose y program driving.
input1 I B Internal photo coupler on---General purpose input 1 on A.Iarml clear ALMC 9 :Retcuvelragletalarmslarefcfle:red:“Al |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Internal photo coupler off --- General purpose input 1 off Sl eI RO L O I el BT LIS e
The program number is selected along with other bits. During motor The operation status of the motor is output.
Program number B 5 (Subordinate bit) operation BUSY 10 Internal photo coupler on"'Du_rlng motor operation
selection hit1 Internal photo coupler on--Corresponding bit 1 Internal photo coupler o uring motor stop
i i The execution status of the program is output. Internal
E X During program PEND 10 photo coupler on---During program execution
. me;gency Etp EMG 6 Internal photo coupler on+*No emergency stop Internal execution Internal photo coupler off---Program execution ()
ISR S B photo coupler off-~Emergencystop | ieeeeceeeseeiee complc s NN S 3
The origin signal used for the return to origin operation i Turns on when the current position is inside the
.. is inpuf g ginop Zone signal 2o 0 coordinates that were set beforehand. E
Origin signal ORG 6 Internal photo coupler on--Origin signal on . The execution status of the program is output. [T)
Internal photo coupler off --- Origin signal off During program PEND It Internal photo coupler on--During program gxecutinn 2}
An overtravel signal in the + direction is input. Internal execution Internal photo coupler off---Program execution
+ direction 0T 7 photo coupler on -+ direction overtravel notarrived ... complete .
overtravel signal Internal photo coupler off -+ direction overtravel During motor The operation status of the motor is output.
arrived operation BUSY " Internal photo coupler on---During motor operation
This is a general-purpose input signal that can be used Internal photo coupler off---D
General-purpose by program driving. : Turns on when the current position is inside the
ZONE 1 .
input2 iz ! Internal photo coupler on---General purpose input 2 on Aol coordinates that were set beforehand.
__________________________________________________ Internal photo coupler off - General purpose input 2 off When various alarm circuits operate in the driver, an
The program number is selected along with other bits. ALM 12 external signal is output.
Program number B2 7 (The second bit from the subordinate) G I Atthis time, the stepping motor becomes non excited
selection bit2 Internal photo coupler on---Corresponding bit 1 Internal status.
hoto coupler off--- Corresponding bit 0 i
""""""""""""""""""""""""""" pppg Output signal 0UT COM 13 Itis for the output signal common.
The emergency stop signal is input.
Emergency stop EMG 7 Internal photo coupler on--:No emergency stop Internal
input P 4 gency stop DATA+ DATA+ 14 Itisforthe serial signal.
| DATA — DATA — 15 Itis for the serial signal.

e origin signal use
isinput.

Origin signal b U Internal photo coupler on--+
[N S S— Internal photo coupler off -
Alarm clear Recoverable alarms are cleared.
a ALMC 7

signal Internal photo coupler off — on---Alarm clear
An overtravel signal in the - direction is input.

- et 0 Intgrnal photo coupler on - direction overtravel not

travel signal o 8 arrived o

OXEl 9 Internal photo coupler off -~ direction overtravel

arrived

This is a general-purpose input signal that can be used

General-purpose by program driving.

input3 IN3 8 Internal photo coupler on---General purpose input 3 on
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Internal photo coupler off - General purpose input 3 off
The program number is selected along with other bits.
Program number B4 8 (The third bit from the subordinate)

selection bit4 Internal photo coupler on---Corresponding bit 1

e emergency stop signal is input.

Emergency stop

o EMG 8 Internal photo coupler on-*No emergency stop
inpu Internal photo coupler off---Emergency stop
The origin signal used for the return to origin operation
P isinput.

Origin signal ORG d Internal photo coupler on---Origin signal on
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Internal photo coupler off - Origin signal off

Alarm clear Recoverable alarms are cleared.

. ALMC 8
signal Internal photo coupler off — on---Alarm clear

B External Wiring Diagrams

Controller Driver
CN1 2 Phase Stepping Motor
DC+24v 1 q+24v
246G 2 » 24G
56
CN2 +5v
DATA+ 14
DATA— 15
GND (~5G) 20
v RXD
D
>
: >N e
CW+/START+ :.m
CW~—/START— ;
CCW+/PAUSE+ :.m
CCW~—/PAUSE— 4
+com 5 :E:lﬂ:
PD/IN1,/B1 —50 6
EXT/IN2,/B2 —5 0 7 Hjm
FH,/IN3,/B4 —03 0 8 m
— 9 i E
IN¢,/B§ —5
10 30V 20mA MAX.
BUSY,/OUT1 J[‘ @
1"
MON./OUT2 J[‘ @
ouT_com 18

10
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SET UP

B Function Select Dip Switch

The functions according to the specification can be selected with this Dip switch.

Confirm the ex-factory setting as follows.

o

FF ON

OFR
AL
®rp
@ EORG
@ . sEL
® s. sEL

ol

O For pulse stream I/F mode

©Input mode select (F/R)

Input pulse mode selection
This switch setting is only effective in pulse stream I/F
mode.

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

@Low vibration mode select (LV)

Low vibration and smooth operation is enabled even by the rough
resolution setting

(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 Low vibration operation
OFF 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 and 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 Current value by rotary switch STP (Power Low)
OFF 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 photo coupler ON) of Input/
Output signal connector (CN2) . Power down signal input is prior to all
the other current settings except for alarms. The operational status may
not be maintained such as power swing due to output torque drop or
lower operation due to Motor current OFF (unexcited Motor) . Pay extra
attention to the input timing of the power down signal in addition that the
security device should be installed to the machine.

OExcitation select (EORG)

*By turning on the EORG, excitation phase when power OFF is saved.
6. OOperation mode selection (I.SEL, S.SEL)
The operation mode is selected.

I.SEL SASE(N 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 cutting off the driver’ s
power supply.

OFF

OFF

OFF

OFF

OFF

OFF

2 input mode (CW/CCW pulse)
Micro step operation
Power OFF

Phase origin excitation

] Pulse stream I/F mode

O 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 38,400 115,200

OFF O O O O
F/R

ON
Y OFF O O

ON O O
B OFF O O

ON O @]

*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 I/F mode is fixed at 9600bps.



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

© For pulse stream I/F mode

When it selects the step angle, the driving current is selected, and stops the
current is selected, set by combining rotary switch (RSW) and mode change
switch (PSW).

1. Step angle select(S.S)

The divisions of the basic step angle (0.9° /step) when micro step driving can
be set with this rotary switch.

Stepping Motors with Internal drivers

Gradation 0 1 2 3 4 5 6 7
Partition 1 2 2.5 4 5 8 10 20
Gradation 8 9 A B © D E F
Partition 25 40 50 80 100 125 200 250

Ex-factory setting is at 1 (division 2)
*The step angle select switch (S.S) and the number of partitions become invalid by EXT input signal ON
(built-in photo coupler ON) of Input/Output signal connector (CN2).

2. Driving current select(RUN)
The Motor operation current value can be selected with this rotary switch.

Gradation 0 1 2 3 4 5 6 7
Motor 100

current (%)  (rated) £ e B £ W W £
Gradation 8 9 A B © D E F
Motor

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

Ex-factory setting is at O (rated value).

*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 stop and when power down input signal ON
(power low function is selected by dip switch) can be selected with this rotary

switch.

Gradation 0 1 2 3 4 5 6 7
Motor 100

current (%)  (rated) B S e £ B i e
Gradation 8 9 A B G D E F
Wikeiier 60 55 50 45 40 35 30 25

current (%)
Ex-factory setting is set at A (50%).

*The current setting when stop by STP becomes valid when the Motor stops (approximately 200ms after
the last pulse input) and when power down input signal

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

The slave bureau address of serial communications is set with this rotary

switch.
RSW Slave station address (HEX)
0 0
1 1
E E
F F

Ex-factory setting is set at 0

*The slave station address of the pulse stream I/F mode is fixed at 0.

12



System configuration
Unipolar standard

D Motor cable

Standard model :
H series motor,

SH series motor,
=28mm (“1.10inch) /

(=]

" 42mm ('1.65inch) / Motor

=56mm (“ 2.20inch) connector
DC power
connector

/

DC power cable

Switching power
supply

Converts AC power
to DC power

Noise filter

DC ;]
24V/36V
e = .

Filters out

incoming noise
from power line

M Bundled cable(" 42mm motors only)

®Motor cable
“42mm (©1.65inch)

500(1.64 feet) MIN

Pin No.  Lead wire color

B

1 White ——— JST
=]

2 Orange ——~ S }
=]

3 Blue ——— 3 I
=]

4 Yellow ———— -~ }
B

5 Red —— el
=]

6 Black ——— >

13

Host Devices

ol |w e
|||

o [ [ e [ [ [ [
||

) PLC
PLC and controllers are available as
the host device.

u
1/0 signal connector
1/0 signal cable
Electromagnetic Molded case

contactor circuit breaker
Single
) phase
AC100V
(r) AC230V

Switches driver
power on/off.
Use together with

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

a surge protector. overcurrent.
Lead wire UL1430 AWG26
Housing HER-6 BLACK (J.S.T Mfg.Co.,Ltd)
Pin SEH-001T-P0.6 (J.S.T Mfg.Co.,Ltd)



System configuration
Bipolar standard

D Motor cable

Host Devices

elelelelleleleEE
S

Standard model :
H series motor,

SH series motor,
=28mm (“1.10inch) /

" 42mm ("1.65inch) / Motor
“50mm (~1.97inch) / connector
" 56mm (" 2.20inch) /
~60mm ("2.36inch)
DC power
connector
P

DC power cable

Switching power Noise filter

PLC
PLC and controllers are available as
the host device.

u
1/0 signal connector
1/0 signal cable
Electromagnetic Molded case

supply contactor circuit breaker
DC P Single
phase
24V/36V (M Ac1o00v
e = = = to
(r) AC230V
Converts AC power Filters out Switches driver Protects the power
to DC power incoming noise power on/off. line. Cuts off circuit
from power line Use together with in the event of
a surge protector. overcurrent.
M Bundled cable(" 42mm motors only)
O®Motor cable
~“42mm (“1.65inch) “60mm (“2.36inch)
500(1.64 feet) MIN ) 500(1.64 feet) MIN
r \
Pin No. Lead wire color =
1 Blue JST ! —
=]
2 - ®
3 Orange mS J— PinNo. Lead wire color —
=] 4 Yellow
4 Yellow —— -~ = J— 5 e . -
° o 5 =] 2 Blue — t]:“ O T g
6 Red —— @ J=—=
] 1 Orange —— ||
Lead wire UL1430 AWG26 Lead wire UL1430 AWG22
Housing HER-6 BLACK (J.S.T Mfg.Co.,Ltd) Housing VER-4N (J.S.T Mfg.Co.,Ltd)
Pin SEH-001T-P0.6 (J.S.T Mfg.Co.,Ltd) Pin SVH-21T-P1.1 (J.8.T Mfg.Co.,Ltd)

Set model
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| DCinput
Part numbering convention

The following set part number specifies a system with an F series unipolar driver (type code : US1D200P10)
and a single shaft H series motor (type code : 103H7121-0440) ,' 56 mm (''2.20 inch) square flange, and
41.8 mm (1.65 inch) motor length.

D U1 6 H 711 S

Stepping motor shaft spec
S : Single shaft
D : Double shaft

Stepping motor total length

Stepping motor flange size
Code 28mm (“1.10inch)  “~42mm (~1.65inch) 50mm(”1.97inch) “~56mm(~2.20inch) ~60mm (~'2.36inch)

Type  Motor length Type  Motor length Type ~ Motor length Type ~ Motor length Type ~ Motor length Type ~ Motor length Type ~ Motor length
code  :mm (inch) code :mm (inch) code :mm (inch) code :mm (inch) code :mm(inch) code :mm(inch) code :mm (inch)

1 3205 31(1.25) 5205 33 (1.30) 1401 33 (1.30) 6701 39.8(1.57) 7121 41.8(1.65) 7821 44.8(1.76) 1601 42 (1.65)
2 5208 39 (1.54) 1402 39 (1.54) 7123 53.8(2.12) 7822 53.8(2.12) 1602 54 (2.12)
3 6703 51.3(2.02) 7126 75.8(2.89) 7823 85.8(3.38) 1603 76 (2.99)
4 5210 48 (1.89) 1404 48 (1.89)
6 3215 50.3(1.98)

Stepping motor flange size Basic step angle

32:228mm (“1.10inch) 1.8
52 :“42mm (“1.65inch) 1.8°
71:956mm (“2.20inch) 1.8°
78 : “60mm (“2.36inch) 1.8
14 : “42mm (“1.65inch) 0.9°
16 : “60mm (“2.36inch) 0.9°

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

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

Model

Driver Specification
U : 2-phase unipolar B : 2-phase bipolar

Power specification
D:DC



Combination list of 2-phase unipolar driver

. Basic Set part number Motor model number
System type  Motor flange size = = Rated current
stepangle  gjngle shaft Double shaft Single shaft Double shaft
. 1.8 DU14H321S DU14H321D 103H3205-5270 103H3205-5230 1A
~28mm (*1.10inch) 1.8 DU14H326S DU14H326D 103H3215-5270 103H3215-5230 1A
1.8 DU15H521S DU15H521D 103H5205-0440 103H5205-0410 1.2A
1.8° DU15H522S DU15H522D 103H5208-0440 103H5208-0410 1.2A
. 1.8 DU15H524S DU15H524D 103H5210-0440 103H5210-0410 1.2A
it:::lard "42mm (71.65inch) DU155141S DU155141D SH1421-0441 SH1421-0411 1.2A
0.9° DU15S142S DU15S142D SH1422-0441 SH1422-0411 1.2A
0.9° DU15S144S DU15S144D SH1424-0441 SH1424-0411 1.2A
1.8 DU16H711S DU16H711D 103H7121-0440 103H7121-0410 2A
"56mm (72.20inch) 1.8 DU16H713S DU16H713D 103H7123-0440 103H7123-0410 2A
1.8° DU16H716S DU16H716D 103H7126-0440 103H7126-0410 2A

Combination list of 2-phase bipolar driver

System type  Motor flange size Easle Set part number Motor mode| number Rated current
W W g stepangle  gingle shaft Double shaft Single shaft Double shaft
1.8° DB14H321S DB14H321D 103H3205-5770 103H3205-5730 1A
C ] 7
28mm (“1.10inch) 1.8° DB14H326S DB14H326D 103H3215-5770 103H3215-5730 1A
1.8° DB14H521S DB14H521D 103H5205-5240 103H5205-5210 1A
1.8 DB14H522S DB14H522D 103H5208-5240 103H5208-5210 1A
1.8° DB14H524S DB14H524D 103H5210-5240 103H5210-5210 1A
= n :
42mm (71.65inch) DB165141S DB165141D SH1421-5241 SH1421-5211 2A
0.9° DB16S142S DB16S142D SH1422-5241 SH1422-5211 2A
0.9° DB16S144S DB16S144D SH1424-5241 SH1424-5211 2A
1.8° DB16H671S DB16H671D 103H6701-5040 103H6701-5010 2A
C O 7
'snt::ilglal’d 50mm (*1.97inch) 1.8° DB16H672S DB16H672D 103H6703-5040 103H6703-5010 2A
1.8 DB16H711S DB16H711D 103H7121-5740 103H7121-5710 2A
“56mm (" 2.20inch) 1.8° DB16H713S DB16H713D 103H7123-5740 103H7123-5710 2A
1.8° DB16H716S DB16H716D 103H7126-5740 103H7126-5710 2A
1.8° DB16H781S DB16H781D 103H7821-5740 103H7821-5710 2A
1.8° DB16H782S DB16H782D 103H7822-5740 103H7822-5710 2A
- 1.8° DB16H783S DB16H783D 103H7823-5740 103H7823-5710 2A
z = .
60mm (~2.36inch) - DB165161S DB16S161D SH1601-5240 SH1601-5210 2A
0.9° DB16S162S DB16S162D SH1602-5240 SH1602-5210 2A
0.9° DB16S163S DB16S163D SH1603-5240 SH1603-5210 2A

Set model
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mSpecifications
Standard model

) Motor flange size
Size

Motor length

928mm (1.10inch) /1.8°

31mm (1.25inch)

50.3mm (1.98inch)

F series driver + H or SH series motor Set part Single shaft DU14H321S DU14H3265
- number Double shaft DU14H321D DU14H326D
UnIpOIar Holding torque N-m(oz-in) 0.032 (4.53) 0.62 (8.78)
Rotor inertia X10*kg-m2(oz*in?) 0.009 (0.05) 0.016 (0.09)
Mass (Weight) kg (Ibs) 0.11 (0.24) 0.2 (0.44)

Allowable thrust load N (Ibs) 3 (0.67) 3 (0.67)

Allowable radial load %> N (bs) 42 (9) 42 (9)

Motor flange size

-=|

(“110inch)  ("1.65inch)

56 |

(%2.20inch)

(Note1) When load is applied at 1/3 length from output shaft edge.

7, 05 o0 1y 10 10
. 9
04{ 00 _ 21 os 8_
~5{F |~ < 210{E |~ s
= 503 : = =6 IE 6F
3415037 2 Tl P l 8
<€ |3 5 e % 55
0I5 |2 |I. 3 w0y |3 i g
g go,z 50, 8 26 S04 0. 4g
g S = 5 | ¢ S 2
pcaav e |° III""" g Fqe Ill||||”I|||||||\|||"|||‘ i
01 001 ” ) 02 I“ 2
o o a o ul ||||m 0
10 100
~ Pulserate (kpulse/s) Pulse rate (kpulse/s)
1-division —————————— 1-division
T roobsesonsom [T
2-division 100 1000200030005000 2-division 100 1000200030005000
Number of rotations (min) Number of rotations (min)
7, 05{ 005 1y 10 10
9
81 04{ oo ~ 21 o8 8_
25HE |2 & ~10dE |~ =
=% |2 S il =
By 2" g vv oy
Operating current: 23l g 3 8.dE. g 3
TA/phase. 5% 8021 5o g 3% 308 e
S,| S o ] 5 Z c 35
peev 72 |” L T 2
AR
Pull-out torque 2 | 1
- Source current (oad appled) 0 ol o 0
v Source current (no load) 100 100
@ 1-division s Fs:Maximum self-start ~ Pulse rate (kpulse/s) o Pulse rate (kpulse/s)
M 2-division fs  frequency when ot oced e — HNEED =
2-division 2-division

1 -division
— 2division

w0 0200030005000

Number of rotations (min)

T T 053005000

Number of rotations (min)

The date are measured under the drive condition of our company.
The drive torque may very depending on the accuracy of customer-side equipment.

. Motor flange size
Size

Motor length

33mm (1.30inch)

“42:n(1.65inch)/0.9°

39mm (1.54inch)

48mm (1.89inch)

Set part Single shaft DU15S141S DU15S142S DU15S144S
number Double shaft DU15S141D DU15S142D DU15S144D
Holding torque N-m(oz:in) 0.2 (28.32) 0.29 (41.07) 0.39 (55.23)
Rotor inertia X10*kg-m*(oz:in’) 0.044 (0.24) 0.066 (0.361) 0.089 (0.487)
Mass (Weight) kg (Ibs) 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)
Allowable radial load ®v N (Ibs) 30 (6) 30 (6) 30 (6)
(Note1) When load is applied at 1/3 length from output shaft edge.
o o codl :
9
801 4f o4 801 4] o 8 _ 801 4f o4 ‘ .
-~ i -~ -~ i -~ < -~ i -~ <
2l le 2l le 2 amtle IIII|||||NI Il
Sap] £3120: Sap] £3120: 6% Nap] £31203 §
34015°|2 34015°|2 8 3401%°|2 ' 8
s |3 s |3 55 oSS “ 3
3301 824 39 3301 824 39 43 339 32{ 2 H
g1 3% 5™ 215%™ e g |57 5™ g
pca *7|* i ¢ 2 S A A A
] '™ ] 0 2 ] '™ U
! [
0 o 0l o 0 0l o) 0
100
o Pulse rate (kpulse/s) - Pulse rate (kpulse/s) . Pulse rate (kpulse/s)
1-division 100 1000 200030005000 1-division 100 1000 200030005000 1-division 100 1000 200030005000
2-division 100 1000 200030005000 2-division 100 1000 200030005000 2-division 100 1000 200030005000
Number of rotations (min”) Number of rotations (min) Number of rotations (min)
o| T o | IIII|||||IIII|||||IIII||||| o
01 4] o 1y n. 01 4l o4 ‘
2%/ |!IIII|| 2T e ||||I||I| |||IIII|I||| 2E e IIII|||||I‘I I
=78, £ ] 85| By = | 8l Eag I
s iz s S
Operatir it: Lo o < | 0. | |
DC36V =20 ,91 =20 ,91 Lo =20 ,91 L=
Pull-out torque 10 10 A ! 10 ol
= Sorce curent foad appled) o o o o IIIIIIIiiI: o ol o
vm1min Source current (no load)
@ 1-division s Fs:Maximum self-start e Pulse rate (kpulse/s) e Pulse rate (kpulse/s) Pulse rate (kpulse/s)
[ 2-civision fs  freqency whennot oaded fakizen o Towmon i o oo o oo
I -division 2-division 2-division 2-division

— 2-division
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£ 003 206030005000

Number of rotations (min-)

£ 003 200030005000

Number of rotations (min)

The date are measured under the drive condition of our company.
The drive torque may very depending on the accuracy of customer-side equipment

o om0
Number of rotations (min)



Size
Motor length

Motor flange size

33mm (1.30inch)

J42mm (1.65inch) /1.8°

39mm (1.54inch)

48mm (1.89inch)

Set part Single shaft DU15H521S DU15H522S DU15H524S
number Double shaft DU15H521D DU15H522D DU15H524D
Holding torque N-m(oz-in) 0.2 (28.32) 0.3 (42.48) 0.37 (52.39)
Rotor inertia X10*kg-m2(oz-in?) 0.036 (0.20) 0.056 (0.31) 0.072 (0.34)
Mass (Weight) kg (Ibs) 0.23 (0.51) 0.29 (0.64) 0.37 (0.82)
Allowable thrust load N (bs) 10 (2.25) 10 (2.25) 10 (2.25)
Allowable radial load ®w= N (bs) 30 () 30 () 30 (6)
(Note1) When load is applied at 1/3 length from output shaft edge
o T SR A I
9 9 9
801 4f o4 8_ 801 i g4 8_ 801 4l o, 8_
sz e LI (s g e IR IR TS <o e "N (112
Nan) 31503 65 Napl 231203 N 65 agd w3120 65
L2 |||||||||||||||||||||||||| st SulS 5 LI = <1 15 10 N 1T
S 5 23 5 R 5
%;30 321 202 N 4g %;3" 21302 N 43 _%;3" 224 g0, I
i |¢ I||||||I g a2 S LI TN ([lls;  2aiE |2 |||||||||||| 12
pe2av  c¥E | |||. 3 217 I!. - 3 L L1 3
B 2 1) O Nt e 5 [ = =
o o LTI 0 ol ol oCLIIMTS 0 o o 0
01 1 10 100 01 1 10 100 01 1 10 100
~ Pulserate (kpulse/s) ~ Ppulserate (kpulse/s) Pulse rate (kpulse/s)
Tdivslon — g e — Tdivslon — e — Tdivslon — e —
2-division 100 1000 200030005000 2-division 100 1000 200030005000 2-division 100 1000 200030005000
Number of rotations (min) Number of rotations (min) Number of rotations (min-)
o TS 22 T el ||||||||||||||||||||||| :
9 9 9
01 4l o4 8_ 01 4l o4 8_ 01 of o 8_
eoig [o | TIHGS  <sig e 1IN TINS  <oi e oA (1102
Sl 231203 6% 20l 231203 L 6E Sl 23120 N 65
3015%|2 L -k RN\ LU - || 2
Operating current: Ean ‘E ] °3 Ean ‘E ] .. °3 Eau ‘E ] °2
12A/phese g% 321 g02 tg 8V 321509 l||| tg 8V 521509 ‘e
i |¢ 15 falf ] |||||||||||||| N[lle;  #ai | ||||||||||||||| L[l
DC36V L LU & Bl ||. 28 Bl I &
m———— ; """EEIIIIIH I 1 1 1 2.
= mmmm Sr00 urnt s dl o d it 7 ol ol oCTTHMTTIm 7 ol ol o CTIHH 7
v Source current (1o foad) 01 1 10 100 01 1 10 100 01 1 10 100
@ -division s Fs:Maximum self-start ~ Pulse rate (kpulse/s) Pulse rate (kpulse/s) ~_ Pulserate (kpulse/s)
W 2-division fs  freqwency when notoaded oD — s el = HEE — s
N -division Zhaliiiten L3 Tomh 00005000 Zhalititen o o0 200530005000 Zhalititen o SO0 200630005000
I 2-division Number of rotations (min) Number of rotations (min) Number of rotations (min)
) . °
Giyo  Motorflange size U56mm (2.20inch) /1.8
Motor length 41.8mm (1.65inch) 53.8mm (2.12inch) 75.8mm (2.98inch)
Set part Single shaft DU16H711S DU16H713S DU16H716S
number Double shaft DU16H711D DU16H713D DU16H716D
Holding torque N*m(oz:in) 0.39 (55.23) 0.83 (117.5) 1.27 (179.8)
Rotor inertia X10*kg-m?(oz:in?) 0.1 (0.55) 0.21 (1.15) 0.36 (1.97)
Mass (Weight) kg (Ibs) 0.47 (1.04) 0.63 (1.39) 0.98 (2.16)
Allowable thrust load N (bs) 15 (3.37) 15 (3.37) 15 (3.37)
Allowable radial load et N (Ibs) 71 (15) 71 (15) 71 (15)
(Note1) When load is applied at 1/3 length from output shaft edge
o o 111 1
9
@l w 8 1201 gl g 201 161 18] 8 _
O i N 1 =P W A B2
S| 531 0F S| Soffes R o
3%1%5°|z e sw{flz s sw{g’]z o
s st SUE|S [ o | 3
230 321 3o 4g 3601 34 504 ‘ 3 3127 381 50 b8
SHL b AEIETIIONI s 2ol $
Dc2av "% '21 29 co .22 02 i \ )8 Tl 04 2
) e, s 3111 ‘
o ol o LTI B o o ol ||||| o o 0
01 1 10 100 01 1 10 100 01 1 10 100
~ Pulserate (kpulse/s) ~ Pulserate (kpulse/s) Tdivision " U1se rate (kpulse/s)
1-division 100 1000200030005000 1-division 100 1000200030005000 “division 100 1100020003000 5000
2-division T =T 2-division P 2 division [T PR
Number of rotations (min”) Number of rotations (min“) Number of rotations (min”)
" cooa |||||||||||||||||||| com '
60 ™N 120 240
4 N 8 _ 8 05 8_ 16 1 .
20 E |2 klll 7 200 E |2 |||| 7 2201 E |2 8
o J34 o ‘A, 6 E = 76 -n.6 6E = J12d S a
S5 LT Tes $o12]3 B AE g
) ) El 5 R 5 E 5
gAp?;;::s‘g curent 2301 22 8. "I 4g 36034 S0s 4g 3] 25 20 H
g7 3% ¢ g g718Y¢ 8 N ¢
aif |? |||||||||||||| NI 13 Fed 0 ;
N pesev. |2 | Il |||u B LA i TR E
m———— Bl el *
i m S0 cent o 2] ol ol oI LT 0 ol o 0 ol o
IO Gor e (i) 01 1 10 100 01 1 10 100
@-division s Fs:Maximum self-start Pulse rate (kpulse/s) Pulse rate (kpulse/s) ~ Pulserate (kpulse/s)
W 2-division fs  Teqwency when ot ed I-division —— o J-division — T-division —
2-division — 2-division 2-division

1 -civision
— 2-division

Number of rotations (min")

o o0 200630005000

Number of rotations (min)

w0 U 20530005000

Number of rotations (min-)

Set model
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ISR v ecifications

e Motor flange size H28mm (1 10|nch) /18°
Sta n d a rd m O d el ° Motor length 31mm (1.25inch) 50.3mm (1.98inch)

F series driver + H or SH series motor Setpart Single shaft BEIREE21S BEIHE26S
B. I number Double shaft DB14H321D DB14H326D
Ipo ar Holding torque N-m(oz-in) 0.048 (6.80) 0.1 (14.16)
Rotor inertia X104kg-m?(oz-in?) 0.009 (0.05) 0.016 (0.09)
Mass (Weight) kg (Ibs) 0.11 (0.24) 0.2 (0.44)
Allowable thrust load N (Ibs) 3 (0.67) 3 (0.67)
Allowable radial load %> N (bs) 42 (9) 42 (9)
Motor flange size (Note1) When load is applied at 1/3 length from output shaft edge.
(110inch)  (P165inch)  (F197inch)  (“2.20inch)  (“2.36inch)
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The date are measured under the drive condition of our company.
The drive torque may very depending on the accuracy of customer-side equipment.

o, Motorflange size “420m(1.65inch)/0.9° “50mm (1.97inch) /1.8° “56mn(2.20inch)/1.8°

Motor length 48mm (1.89inch) 39.8mm (1.57inch) 51.3mm (2.02inch) 41.8mm (1.65inch)

Set part Single shaft DB16S144S DB16H671S DB16H673S DB16H711S
number Double shaft DB16S144D DB16H671D DB16H673D DB16H711D
Holding torque N-m(oz-in) 0.48 (67.97) 0.28 (39.6) 0.49 (69.4) 0.39 (55.2)
Rotor inertia X10*kg-m2(oz:in?) 0.089 (0.487) 0.057 (0.31) 0.118 (0.65) 0.1 (0.55)
Mass (Weight) kg (Ibs) 0.38 (0.84) 0.35 (0.77) 0.5 (1.10) 0.47 (1.04)
Allowable thrust load N (Ibs) 10 (2.25) 15 (3.37) 15 (3.37) 15 (3.37)

Allowable radial load ®er" N (Ibs) 30 (6) 99 (22) 99 (22) 71 (15)

(Note1) When load is applied at 1/3 length from output shaft edge.
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The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment.



“42mm (1.65inch) /1.8°
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DB14H521D DB14H522D DB14H524D DB16S141D DB16S142D
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IRCTTETIR v ecifications

—_— Motor flange size H60mm (236inch) /09°

Motor length 42mm (16.54inch) 54mm (21.26inch)
Set part Single shaft DB16S161S DB16S162S
number Double shaft DB16S161D DB16S162D
Holding torque N-m(oz:in) 0.69 (97.71) 1.28 (181.26)
Rotor inertia X104kg-m?(0z-in?) 0.24 (1.312) 0.4 (2.187)
Mass (Weight) 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 (bs) 79 (18) 79 (18)

(Note1) When load is applied at 1/3 length from output shaft edge.
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The date are measured under the drive condition of our company.
The drive torque may very depending on the accuracy of customer-side equipment.




Specifications of Drivers

M Unipolar

Model number

Basic

specifications

US1D200P10
Input source DC24V/36V £10 %
Source current 3A
Environment _ Protection class Class Il

Operation environment

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

Applied standards

EN61010-1, UL508C

Ambient operation temperature

0to +50C

Conservation temperature

-20 to +70C

Operating ambient humidity

35 to 85% RH (no condensation)

Conservation humidity

10 to 90% RH (no condensation)

Operation altitude

1000 m (3280 feet) or less above sea level

Vibration resistance

Tested under the following conditions; 4.9 m/s?, frequency range 10 to 55Hz, 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” .

Withstand voltage

Not influenced when 1500 V AC is applied between power input terminal and cabinet for one minute.

Insulation resistance

10 M Q MIN. when measured with 500V DC megohmmeter between input terminal and cabinet.

Mass (Weight)

0.08 kg (0.18 Ibs)

Functions Selection functions Step angle, Pulse input mode, Step current, Operating current.
Protection functions Open phase protection
LED indication Power monitor, alarm
1/0 signals Command pulse input signal Photo-coupler input system, input resistance : 220 Q
input-signal “H” level : 4.0 to 5.5 V, input-signal “L" level : 0 to 0.5 V
Maximum input frequency : 35 kpulse/s
Poweer down input signal Photo-coupler input system, input resistance : 220 Q
input-signal “H” level : 4.0 to 5.5V, input-signal “L” level : 0 to 0.5 V
Phase origin monitor output signal From the photo coupler by the open collector output
Output specification : Vceo = 40 V MAX., Ic = 10 mA MAX.
Rotation monitor output signal From the photo coupler by the open collector output
Output specification : Vceo = 40 V MAX., Ic = 10 mA MAX.
H Bipolar

Model number

Basic

specifications

BS1D200P10
Input source DC24V/36V £10 %
Source current 3A
Environment _ Protection class Class Il

Operation environment

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

Applied standards

EN61010-1, UL508C

Ambient operation temperature

0to +50T

Conservation temperature

-20 to +70C

Operating ambient humidity

35 to 85% RH (no condensation)

Conservation humidity

10 to 90% RH (no condensation)

Operation altitude

1000 m (3280 feet) or less above sea level

Vibration resistance

Tested under the following conditions; 4.9m/s?, frequency range 10 to 55Hz, 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" .

Withstand voltage

Not influenced when 1500 V AC is applied between power input terminal and cabinet for one minute.

Insulation resistance

10 M Q MIN. when measured with 500 V DC megohmmeter between input terminal and cabinet.

Mass (Weight)

0.08 kg (0.18 Ibs)

Functions Selection functions Step angle, Pulse input mode, Step current, Operating current.
Protection functions Open phase protection
LED indication Power monitor, alarm

1/0 signals Command pulse input signal Photo-coupler input system, input resistance : 220 Q

input-signal “H” level : 4.0 to 5.5 V, input-signal “L” level : 0 to 0.5 V
Maximum input frequency : 150 kpulse/s

Poweer down input signal

Photo-coupler input system, input resistance : 220 Q
input-signal “H” level : 4.0 to 5.5V, input-signal “L” level : 0 to 0.5 V

Phase origin monitor output signal

From the photo coupler by the open collector output
Output specification : Vceo = 40 V MAX., Ic = 10 mA MAX.

Rotation monitor output signal

From the photo coupler by the open collector output
Output specification : Vceo = 40 V MAX., Ic = 10 mA MAX.

Set model
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Specifications
Operation, Connection, and Function

Hl Each section name of the drivers

Unipolar

i @ Power supply connector (CN3)
: Connect the main circuit power supply.

@ 1/0 signal connector (CN1)
Connect the 1/O signal.

cResus

© LED for power supply monitor (POW)
Lit up when the main circuit power supply is connected.

(5

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

@ Driving current selection switch (RUN)
You can select the value of the motor current when driving.

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

@ Motor connector (CN2)
Connect the motor’ s power line.

Bipolar

i @ Power supply connector (CN3)
- Connect the main circuit power supply.

@ 1/0 signal connector (CN1)
Connect the 1/O signal.

oSz

© LED for power supply monitor (POW)
Lit up when the main circuit power supply is connected.

~

=

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

@ Driving current selection switch (RUN)
You can select the value of the motor current when driving.

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

LTINS

@ Motor connector (CN2)
Connect the motor’ s power line.

B Specification summary of CN1 1/0 signal

Signal name CN) P Function
number
CW pulse input 1 When using “2-input mode”
(standard) 2 Drive pulse for the CW direction rotation is input.
1 When using “Pulse and direction mode”
Pulse column input 2 Drive pulse train for the stepping motor rotation is
input.
CCW pulse input 8 When using “2-input mode”
(standard) 4 Drive pulse for the CCW direction rotation is input.
The rotation direction signal of stepping motor is
Rotation direction 3 input for the “Pulse and direction mode”.

input 4 Internal photocoupler ON---CW direction
Internal photocoupler OFF:--:CCW direction
Inputting the PD signal cuts OFF the current flowing
B 5 through the stepping motor.
Power down input 6 linternal photocoupler ON---PD function enabled
linternal photocoupler OFF---PD function disabled
It is turned ON when the excitation phase is at the
origin (in the state when the power is turned ON)
Phase origin 7 Itis turned ON once per 10 pulses when setting to
monitor output 8 HALF step.
It is turned ON once per 20 pulses when setting to
FULL step.
9 The signal is externally output when one of several
10 alarm circuits operates in the PM driver. At this time,
the stepping motor is in the unexcited state.

Alarm output

The CW rotation direction of stepping motor means the clockwise direction rotation as
viewed from the output shaft side (flange side) . The CCW rotation direction means the
counterclockwise direction rotation as viewed from the output shaft side (flange side)



OInput circuit configuration (CW and CCW Pulse input)

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
Functions can be selected according to the specification with ON OFF OFF 4-division
the dip switch. OFF OFF OFF 8-division
OFF OFF ON 16-division

Check that the ex-factory settings are as follows.

Input method select (F/R)

OFF ON )
Selects input pulse type
EX1 El OFF F/R Input pulse type
-, i ON 1 input (Pluse&direction)
EX2 E OFF Partition number: 8 OFF 2input (CW, CCW)
exs[C___]| ore
D:l ) Current selection when stopping (ACD1. ACD2) =
FIR OFF Input method 2 (CW/CCW pulse input) Select the current value of the motor when stopping. B
ACD1 El OFF ACD2 ACD1 Current value of the motor E
Stopping current: 40% of driving current ON ON 100% of driving current $
ACD2 E OFF ON OFF 60% of driving current
OFF ON 50% of driving current
Lv E OFF Micro step operation OFF OFF 40% of driving current
By turning on the EORG, excitation phase when power OFF will be
EORG E OFF Phase origin saved. Therefore, there will be no shaft displacement when turning
the power ON.

Low-vibration mode select (LV)

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

LV Operation
ON Auto-micro function
OFF Micro-step

Excitation select (EORG)

The excitation phase when the power supply is
turned on is selected.

EORG  Original excitation phase
ON Excitation phase at power shut off
OFF Phase origin
By turning on the EORG, excitation phase when power OFF will be

saved. Therefore, there will be no shaft displacement when turning
the power ON.

@ @External wiring diagram

Unipolar Bipolar
CN1 CN2 CN1 CN2
1 1 White 1 1 Orange
CW pulse input 2 ) Black CW pulse input ) ) Blue
3 3 Orange 3 3 Red M
CCW pulse input Blue M CCW pulse input Yellow
4 4 fod 4 4
5 5 © 5
Power down input 6 6 Yellow Power down input 6
Phase origin monitor 7 Phase origin monitor 7
output 8 output 8
9 9
Alarm output Alarm output
10 ‘ 10
CN3 CN3
DC24V/36V 1 DC24V/36V 1
DC24G/36G 2 DC24G/36G 2
B Applicable Wire Sizes
Part Wire size Allowable wire length
For power supply AWG22(0.3 mm?) 2 m MAX.
For input/output 654102 mm2) to AWG22(0.3mm2) 2 m MAX.
signal
For motor AWG22(0.3 mm?) 3 m MAX.
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Input circuit configuration of CW (CK) , CCW (U/D)

¢ Pulse duty 50% MAX.

« Maximum input frequency:150kpulse/s
T |< * When the crest value of the input signal exceeds 5V,
use the external limit resistance R to limit the input
current to approximately 15mA.

Input signal

K'I_I'

Driver

H Input signal specifications

Photo coupler type

3 s MIN.

4.0t0 5.6V
90%

50%
Rotation /
10%

010 0.5V H}\ IL

1us MAX. 1us MAX.

B Timing of the command pulse

2-input mode (CW, CCW)

Shaded area indicates internal photo coupler “ON". Internal circuit (motor)

ON .
ow m H starts operating at leading edge of the photo coupler “ON”.
ZFNF » To apply pulse to CW, set CCW side internal photo coupler to “OFF".
m 1—‘ « To apply pulse to CCW, set CW side internal photo coupler to “OFF".
cow OFF
‘ 5045 MIN.
I
1 input type (CW, CCW)
on » Shaded area indicates internal photo coupler “ON”. Internal circuit (motor)

oKk H H H starts operating at leading edge of CK side photo coupler “ON".

Switching of U/D input signal must be done while CK side internal photo
coupleris “OFF".

50 s - MIN. | l ‘ 10us. MIN.
hd [

T
ON

u/D ’

Input circuit configuration of PD

*« When the crest value of the input signal exceeds 5V, use the external
| limit resistance R to limit the input current to approximately 15mA.

+6V

Input signal

Driver

25



Output signal configuration of MON, AL

MAX. 10 mA

7(9) A
MAX. 40 V T

Driver

MON output

W pulse MMM\_ + Photo coupler at phase origin of motor excitation is set to “ON" . (setting

when number of divisions is 2)
CCW pulse Wﬂ ¢ Output from MON is set to on at every 7.2 degrees of motor output shaft

Mon output I—‘ m from phase origin.

26
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SICJJLE Ry LIl Specifications

Unipolar winding * Connector type

2-phase stepping motor

Holding torque at 2-phase

28 mms(.

103H32 [ [}
1.8" /step

(1.10inch sq.)

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N -m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?(oz-in?)] [kg (Ibs)]
103H3205-5040 -5010 0.032 (4.53) 0.25 40 9.1 0.009 (0.05) 0.11 (0.24)
103H3205-5140 -5110 0.032 (4.53) 0.5 9.4 2.4 0.009 (0.05) 0.11 (0.24)
103H3215-5140 -5110 0.062 (8.78) 0.5 1 3.1 0.016 (0.09) 0.2 (0.44)
103H3215-5240 -5210 0.062 (8.78) 1 2.6 0.8 0.016 (0.09) 0.2 (0.44)

Unipolar winding * Lead wire type

Holding torque at 2-phase

Model e Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N-m (oz - in) MIN] Alphase Q /phase mH/phase [X10-*kg-m’(oz-in?)] [kg (Ibs)]
103H3205-5070 -5030 0.032 (4.53) 0.25 40 9.1 0.009 (0.05) 0.11 (0.24)
103H3205-5170 -5130 0.032 (4.53) 0.5 9.4 2.4 0.009 (0.05) 0.11 (0.24)
103H3205-5270  -5230 0.032 (4.53) 1 2.4 0.53 0.009 (0.05) 0.11 (0.24)
103H3215-5170 -5130 0.062 (8.78) 0.5 1 3.1 0.016 (0.09) 0.2 (0.44)
103H3215-5270 -5230 0.062 (8.78) 1 2.6 0.8 0.016 (0.09) 0.2 (0.44)

Bipolar winding ° Lead wire type

Holding torque at 2-phase

Model e Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N-m (oz - in) MIN.] A/phase Q /phase mH/phase [X10-*kg-m?(0z-in?)] [kg (Ibs) ]
103H3205-5570 -5530 0.048 (6.80) 0.25 38.3 19.5 0.009 (0.05) 0.11 (0.24)
103H3205-5670 -5630 0.051 (7.22) 0.5 10.4 5.8 0.009 (0.05) 0.11 (0.24)
103H3205-5770 -5730 0.051 (7.22) 1 2.5 1.45 0.009 (0.05) 0.11 (0.24)
103H3215-5570 -5530 0.09 (12.74) 0.25 51.8 30.7 0.016 (0.09) 0.2 (0.44)
103H3215-5670 -5630 0.09 (12.74) 0.5 12.5 8 0.016 (0.09) 0.2 (0.44)
103H3215-5770 -5730 0.1 (14.16) 1 3.5 2.3 0.016 (0.09) 0.2 (0.44)



M Pulse rate-torque characteristics

@ 103H3205-50 [ I[]

4, 08y 005
6
0.4 004
5
= | Bos] B0
LS >
Sle B —J ll-out torque at Ju
° s [—
23] & g
231 29,] Zom
g éu.z SO
2
0.1 0.01
1 Starting
torque at JL2
0 0 0 (A

0.1 1 10 100
Pulse rate (kpulse/s)

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

Constant current circuit

Source voltage : DC24V - operating current : 0.25A/phase,
2-phase energization (full-step)

Ju = [0.01x10*kg * m? (0.05 0z * in?) pulley balancer method]

Jiz=[0.01x10%kg * m? (0.05 0z * in?) pulley balancer method]

® 103H3215-51 L[]

01

1y 10

1 gl o008

0]

S | 505 Boos

3815 |z Pull-out torque at Ji1
23 e Starting

S61 3 2o torque at JL2

K EO.‘I 5004

4

02 0.02
2
ol o 0
0.1 1 10 100

Pulse rate (kpulse/s)

100 1000 2000 3000 5000
Number of rotations (min")

Constant current circuit

Source voltage : DC24V - operating current : 0.5A/phase,
2-phase energization (full-step)

Jur = [0.01x10%kg - m? (0.05 0z - in?) pulley balancer method]

Jiz = [0.01x10%kg * m? (0.05 0z * in?) pulley balancer method]

@ 103H3205-56 [ I}

01

g 10
21 0ed 008
0]
~ |8 |~
< | S0s{ E006
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S8e [z | \\ ull-out torque at JL1
o |~ o
ENEES
261 504 5004
=l
4
021 00
2 Starting
torque at J12
ol o of Ll
0.1 1 10 100
Pulse rate (kpulse/s)
100 1000 2000 3000 5000

Number of rotations (min)

Constant current circuit

Source voltage : DC24V - operating current : 0.5A/phase,
2-phase energization (full-step)

Ju = [0.01x10*kg * m? (0.05 0z * in?) pulley balancer method]

Jiz = [0.01x10-*kg - m? (0.05 0z - in?) pulley balancer method]

M 103-H3215-56 | ]
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0.1 1 10 100
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100 1000 2000 3000 5000
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o

N
=
=

Constant current circuit

Source voltage : DC24V - operating current : 0.5A/phase,
2-phase energization (full-step)

Jir = [0.01x10*kg - m? (0.05 0z * in?) pulley balancer method]

Jiz = [0.01x10%kg - m? (0.05 0z - in?) pulley balancer method]

@ 103H3205-51 L[]
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Number of rotations (min)

Constant current circuit

Source voltage : DC24V - operating current : 0.5A/phase,
2-phase energization (full-step)

Ju = [0.01x10*kg - m? (0.05 0z * in?) pulley balancer method]

Jiz= [0.01x10*kg - m? (0.05 0z - in?) pulley balancer method]

® 103H3215-52 [ ]
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Number of rotations (min)

Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.01x10*kg - m* (0.05 0z - in?) pulley balancer method]

Jiz = [0.01x10*kg - m? (0.05 0z * in?) pulley balancer method]

@ 103H3205-57 L[]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.01x10kg - m? (0.05 0z * in?) pulley balancer method]

Jiz = [0.01x10*kg - m? (0.05 0z - in?) pulley balancer method]

@ 103H3215-57 [ ][]
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w AL I T T
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Number of rotations (min)

Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Jir=[0.01x10*kg - m2 (0.05 0z - in?) pulley balancer method]

Jiz = [0.01x10*kg - m? (0.05 0z - in?) pulley balancer method]

@ 103H3205-52 [ 1]
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Pulse rate (kpulse/s)

100 1000 2000 3000 5000
Number of rotations (min)

Constant current circuit

Source voltage : DC24V - operating current : 0.5A/phase,
2-phase energization (full-step)

Ju = [0.01x10*kg - m? (0.05 0z * in?) pulley balancer method]

Jiz = [0.01x10*kg - m? (0.05 oz * in?) pulley balancer method]
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100 1000 2000 3000 5000

Number of rotations (min”)
Constant current circuit
Source voltage : DC24V - operating current : 0.25A/phase,
2-phase energization (full-step)
Ju = [0.01x10*kg - m? (0.05 0z - in?) pulley balancer method]
Jiz = [0.01x10*kg - m? (0.05 0z * in?) pulley balancer method]
@ 103H3215-55 [ ]
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Constant current circuit

Source voltage : DC24V - operating current : 0.25A/phase,
2-phase energization (full-step)

Ju = [0.01x10kg - m? (0.05 0z * in?) pulley balancer method]

Jiz = [0.01x10kg - m? (0.05 0z - in?) pulley balancer method]

Stepping motor

The date are measured under the drive condition of our company.The drive torque may very depending on the accuracy of customer-side equipment. 28



SICJJLE Ry LIl Specifications

2-phase stepping motor

35mm sq. (1.38inch sq.)

SH35 [ 1]

1.8" /step
Unipolar winding * Lead wire type
Model Holding HSIEID &l Zphase Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)

energization

Single shaft Double shafts [N-m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?(0z-in?)] [kg (Ibs) ]
SH3533-12U40 -12U10 0.12 (16.99) 1.2 2.4 1.3 0.02 (1.09) 0.17 (0.37)
SH3537-12U40 -12U10 0.15 (21.24) 1.2 2.7 2 0.025 (1.37) 0.2 (0.44)
SH3552-12U40 -12U10 0.23 (32.57) 1.2 3.4 2.8 0.043 (2.35) 0.3 (0.66)

B Pulse rate-torque characteristics

@ SH3533-12U40/SH3533-12U10 @ SH3537-12U40/SH3537-12U10 @ SH3552-12U40/SH3552-12U10

N
8

Pull-out torque at Ju1

°

s

AT ull-out torque at Ju-

@

Pull-out torque at 1

Torquelozin)

Torque (N-m)

S
I

Torquelozin.)
Torque fkgf-cm)
Torque (N-m)

°
Torquelozin.)
Torque (kgf-cm)
°

2

g
Torque fkgf-cm)

5| o0af 004 s 04l 00% 1 0.1
) 10
0. 0 0 0. 0 0 0. 0 0
0.1 1 1 100 0.1 1 10 100 0.1 1 1 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s) Pulse rate (kpulse/s)
00 1000 2000 3000 5000 00 0002000 3000 5000 e 10002000 3000 5000
Number of rotations (min”' Number of rotations (min”'] Hurrbor of rotaticns v}
Constant current circuit Constant current circuit Constant current circuit
Source voltage : DC24V - Operating current : 1.2A/phase, Source voltage : DC24V - Operating current : 1.2A/phase, Source voltage : DC24V - Operating current : 1.2A/phase,
2-phase energization (full-step) 2-phase energization (full-step) 2-phase energization (full-step)

J,,=[0.33 X 10*kg * m” (1.80 0z - in?) Use the rubber coupling] J,,=[0.33 X 10-kg - m? (1.80 0z * in?) Use the rubber coupling] J,=[0.94 X 10-*kg - m? (5.14 0z * in?) Use the rubber coupling]

Set model



Unipolar winding * Lead wire type

Holding torque at 2-phase

2-phase stepping motor

42mm sq. (1.65inch sq.)

SH142[]
0.9° /step

Model emElEiEn Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N-m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?(0z-in?)] [kg (Ibs) ]
SH1421-0441 -0411 0.20 (28.32) 1.2 2.7 3.2 0.044 (0.241) 0.24 (0.53)
SH1422-0441 -0411 0.29 (41.07) 1.2 3.1 5.3 0.066 (0.361) 0.29 (0.64)
SH1424-0441 -0411 0.39 (55.23) 1.2 3.5 5.3 0.089 (0.487) 0.38 (0.84)

B Pulse rate-torque characteristics

@ SH1421-04 (][]
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T 20k

1 01
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0
Pulse rate (kpulse/s)
100 1000 2000 3000 5000
Number of rotations (min~")
Constant current circuit
Source voltage : DC24V - operating current : 1.2A/phase,
2-phase energization (full-step)
Ju = [0.94x10%kg * m? (5.14 0z * in?) Use the rubber coupling]

@ SH1422-04 (][

204 57 05

601 | o4

50{~
° 53 o Pull-out torque at JL1
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® Nimber of rotations (min')

Constant current circuit

Source voltage : DC24V - operating current : 1.2A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) Use the rubber coupling]

@ SH1424-04 (1]
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601 | o4 EEEEE
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o |2 s
3301 3,/ 502
L

20{¥

1] 01
10
ol ol o
01 0

1
Pulse rate (kpulse/s)
1000 2000 3000 5000

100
Number of rotations (min“)
Constant current circuit
Source voltage : DC24V - operating current : 1.2A/phase,
2-phase energization (full-step)
Ju = [0.94x10*kg - m? (5.14 0z * in?) Use the rubber coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment.

Bipolar winding * Lead wire type

Holding torque at 2-phase

Model o Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N - m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?(oz-in?)] [kg (Ibs) |
SH1421-5241 -5211 0.23 (32.5) 2 0.85 21 0.044 (0.24) 0.24 (0.53)
SH1422-5241 -5211 0.34 (48.1) 2 1.05 3.6 0.066 (0.36) 0.29 (0.64)
SH1424-5241 -5211 0.48 (67.9) 2 1.25 3.75 0.089 (0.49) 0.38 (0.84)
M Pulse rate-torque characteristics
@® SH1421-52 [} @® SH1422-52 [ @ SH1424-52 [
70y 51 %9 70y 51 %° T ===y
601 ,| o4 601 | o4 oof | oa
__50 2 |- ?50 T |~ T4 Pull-out torque at Ji1 .50 z |~ Pull-out torque at JL1
S | s3]Eo: S | 93]Eo0; ERERED
34%% |z Pull-out torque at JL1 840 ERE 895 |z
SN - Sl |F Cold |2
14 01 ool 1 01
10 10 10
ob 0 %.1 0 0 o0 01 0 0 o0 00.1 0
Pulse rate (kpulse/s) Pulse rate (kpulse/s)

50 1000 2000

100

Number of rotations (min™)

Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Jur = [0.94x10kg - m? (5.14 0z - in?) Use the rubber coupling]

50 000

100 500 1000 2

Number of rotations (min)

Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) Use the rubber coupling]

0
Pulse rate (kpulse/s)

50 1000 2000

100 500

Number of rotations (min-)

Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) Use the rubber coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment.

Stepping motor
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SIS JILE Ry LIl Specifications

2-phase stepping motor

103H52 [ 1[]
1.8" /step

Unipolar winding * Connector type

Holding torque at 2-phase

42mm sq.

(1.65inch sq.)

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N -m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?(oz-in?)] [kg (Ibs)]
103H5205-0440 -0410 0.2 (28.32) 1.2 2.4 2.3 0.036 (0.20) 0.23 (0.51)
103H5208-0440 -0410 0.3 (42.48) 1.2 2.9 3.4 0.056 (0.31) 0.29 (0.64)
103H5209-0440  -0410 0.32 (45.31) 1.2 3 3.9 0.062 (0.34) 0.31 (0.68)
103H5210-0440 -0410 0.37 (52.39) 1.2 3.3 3.4 0.074 (0.40) 0.37 (0.82)

Bipolar winding ° Lead wire type

Holding torque at 2-phase

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N-m (oz - in) MIN] Alphase Q /phase mH/phase [X10-*kg-m’(oz-in?)] [kg (Ibs)]
103H5205-5040 -5010 0.23 (32.57) 0.25 54 78 0.036 (0.20) 0.23 (0.51)
103H5205-5140 -5110 0.25 (35.40) 0.5 13.4 23.4 0.036 (0.20) 0.23 (0.51)
103H5205-5240  -5210 0.265 (37.53) 1 3.4 6.5 0.036 (0.20) 0.23 (0.51)
103H5208-5040 -5010 0.35 (49.56) 0.25 66 116 0.056 (0.31) 0.29 (0.64)
103H5208-5140 -5110 0.38 (53.81) 0.5 16.5 34 0.056 (0.31) 0.29 (0.64)
103H5208-5240 -5210 0.39 (55.23) 1 4.1 9.5 0.056 (0.31) 0.29 (0.64)
103H5209-5040 -5010 0.38 (53.81) 0.25 71.4 133 0.062 (0.34) 0.31 (0.68)
103H5209-5140 -5110 0.41 (58.06) 0.5 18.2 39 0.062 (0.34) 0.31 (0.68)
103H5209-5240  -5210 0.425 (60.18) 1 4.4 1 0.062 (0.34) 0.31 (0.68)
103H5210-5040 -5010 0.465 (65.85) 0.25 80 123.3 0.074 (0.40) 0.37 (0.82)
103H5210-5140 -5110 0.49 (69.39) 0.5 20 35 0.074 (0.40) 0.37 (0.82)
103H5210-5240 -5210 0.51 (72.22) 1 4.8 9.5 0.074 (0.40) 0.37 (0.82)
H Pulse rate-torque characteristics
® 103H5205-04 [ 1] ® 103H5208-04 [ 1] @ 103H5209-04 [ 1] @ 103H5210-04 [
E‘“ ;:3 %D L E éﬂ TTTTT Pull-out torque at Ju1 E‘“ ;:»3 éu I Pull-out torque at Ji 1 g én ull-out torque at Ju1
o " Starting torque of " o 1" Starting torque o 1 l
atJLz atJi2
o] o L1 ‘ o] o ol ol o L1111 H o) ol o
0.1 1 0 100 0.1 0 100 0.1 1 0 100 0.1 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s) Pulse rate (kpulse/s) Pulse rate (kpulse/s)
" Number of rotations (min) " Number of rotations (min) "™ Number of rotations (min) ™ Number of rotations (min 3"
Constant current circuit Constant current circuit Constant current circuit Constant current circuit

Source voltage : DC24V - operating current : 1.2A/phase,
2-phase energization (full-step)

Ju=10.94x10*g - m? (5.14 0z in?) use the rubber coupling]

Jio=[0.8x10*kg * m? (4.37 0z in?) use the direct coupling]

Source voltage : DC24V - operating current : 1.2A/phase,
2-phase energization (full-step)

Ju=10.94x10%g " m? (.14 0z in?) use the rubber coupling]

Ji2=[0.8x10*kg * m? (4.37 0z in?) use the direct coupling]

Source voltage : DC24V - operating current : 1.2A/phase,
2-phase energization (full-step)

Ju=10.94x10%g - m? (5.14 0z in’) use the rubber coupling!

Ji2=10.8x10kg * m? (4.37 0z in?) use the direct coupling]

Source voltage : DC24V - operating current : 1.2A/phase,
2-phase energization (full-step)

Ju=10.94x10%g  m? (5.14 0z in’) use the rubber coupling!

Ji2=[0.8x10*kg * m? (4.37 0z in?) use the direct coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment.
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Constant current circuit

Source voltage : DC24V - operating current : 0.25A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10kg - m? (4.37 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 0.25A/phase,
2-phase energization (full-step)

Jui = [0.94x10kg - m? (5.14 0z * in?) use the rubber coupling]

Jiz = [0.8x10*kg - m? (4.37 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 0.25A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10*kg - m? (4.37 0z in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 0.25A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]

Jiz = [0.8x10*kg - m? (4.37 0z in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 0.5A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10*kg - m? (4.37 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 0.5A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]

Juiz = [0.8x10-kg - m? (4.37 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 0.5A/phase,
2-phase energization (full-step)

Ju = [0.94x10kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10-kg * m? (4.37 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 0.5A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]

Juiz = [0.8x10*kg * m? (4.37 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m2 (5.14 0z * in?) use the rubber coupling]

Jiz = [0.8x10kg - m* (4.37 0z in?) use the direct coupling]
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Constant current circuit
Source voltage : DC24V - operating current : 1A/phase,

2-phase energization (full-step)
Jur = [0.94x10%kg - m? (5.14 0z - in?) use the rubber coupling]
Jiz = [0.8x10*kg - m? (4.37 oz * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.94x10kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10*kg - m? (4.37 oz * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]

Jiz = [0.8x10*kg - m? (4.37 oz * in?) use the direct coupling]

Stepping motor

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment. 32




SICJJJLE Ry LIl Specifications

2-phase stepping motor

50mm sq. (1.97inch sq.)

103H670 [ ]
1.8" /step

Unipolar winding ° Lead wire type
Holding torque at 2-phase

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N -m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?(oz-in?)] [kg (Ibs)]
103H6701-0140 -0110 0.28 (39.6) 1 4.3 6.8 0.057 (0.31) 0.35 (0.77)
103H6701-0440 -0410 0.28 (39.6) 2 1.1 1.6 0.057 (0.31) 0.35 (0.77)
103H6701-0740 -0710 0.28 (39.6) 3 0.6 0.7 0.057 (0.31) 0.35 (0.77)
103H6703-0140 -0110 0.49 (69.4) 1 6 13 0.118 (0.65) 0.5 (1.10)
103H6703-0440 -0410 0.49 (69.4) 2 1.6 3.2 0.118 (0.65) 0.5 (1.10)
103H6703-0740 -0710 0.49 (69.4) 3 0.83 1.4 0.118 (0.65) 0.5 (1.10)
103H6704-0140 -0110 0.53 (75.1) 1 6.5 16.5 0.14 (0.77) 0.55 (1.21)
103H6704-0440 -0410 0.52 (73.6) 2 1.7 3.8 0.14 (0.77) 0.55 (1.21)
103H6704-0740 -0710 0.53 (75.1) 3 0.9 1.7 0.14 (0.77) 0.55 (1.21)
Bipolar winding

Model :?é?g;gai%gue it 2sliee Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N -m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-4kg-m2(0z-in?)] [kg (Ibs) ]
103H6701-5040 -5010 0.28 (39.6) 2 0.6 1.6 0.57 (0.31) 0.35 (0.77)
103H6703-5040 -5010 0.09 (12.7) 2 0.8 3.2 0.118 (0.65) 0.5 (1.10)

103H6704-5040 -5010 0.52 (73.6) 2 0.9 3.8 0.14 (0.77) 0.55 (1.21)



M Pulse rate-torque characteristics
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.94x10kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10*kg - m? (4.37 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10kg - m? (4.37 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10kg - m? (4.37 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10kg - m? (5.14 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10-kg * m? (4.37 0z in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10*kg - m? (4.37 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]

Jiz = [0.8x10kg * m? (4.37 0z in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10-kg - m? (4.37 0z - in?) use the direct coupling]

® 103H6703-07 [ ]

05
704 °
60 o os ™
50 Pull-out torque at JL1
RN -
§40 ERE Starting torque
s 1% |2 atJL2
e |8 |F
20
1 0.1
10
0 0 0
0.1 1 10 100
Pulse rate (kpulse/s)
100 1000 2000 30!!0 5000

Number of rotations (min)

Constant current circuit H
Source voltage : DC24V - operating current : 3A/phase, 5
2-phase energization (full-step) £
Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling] o
Ji2 = [0.8x10kg - m? (4.37 0z - in?) use the direct coupling] &
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]

Jiz = [0.8x10kg - m? (4.37 oz * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Jir = [0.94x10kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.14x10*kg - m? (0.77 0z - in?) pulley balancer method]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment. 34
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LYY I BTl Specifications

Unipolar winding ¢ Lead wire type

2-phase stepping motor

Holding torque at 2-phase

56mm sq. (2.20inch sq.)

103H712 [ ]
1.8" /step

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N -m (oz - in) MIN] Alphase Q /phase mH/phase [X10-*kg-m?(oz-in?)] [kg (Ibs)]
103H7121-0140 -0110 0.39 (55.2) 1 4.8 8 0.1 (0.55) 0.47 (1.04)
103H7121-0440 -0410 0.39 (55.2) 2 1.25 1.9 0.1 (0.55) 0.47 (1.04)
103H7121-0740 -0710 0.39 (55.2) 3 0.6 0.8 0.1 (0.55) 0.47 (1.04)
103H7123-0140 -0110 0.83 (117.) 1 6.7 15 0.21 (1.15) 0.65 (1.43)
103H7123-0440 -0410 0.83 (117.5) 2 1.6 3.8 0.21 (1.15) 0.65 (1.43)
103H7123-0740 -0710 0.78 (110.5) 3 0.77 1.58 0.21 (1.15) 0.65 (1.43)
103H7124-0140 -0110 0.98 (138.8) 1 7 14.5 0.245 (1.34) 0.8 (1.76)
103H7124-0440 -0410 0.98 (138.8) 2 1.7 3.1 0.245 (1.34) 0.8 (1.76)
103H7124-0740 -0710 0.98 (138.8) 3 0.74 1.4 0.245 (1.34) 0.8 (1.76)
103H7126-0140 -0110 1.27 (179.8) 1 8.6 19 0.36 (1.97) 0.98 (2.16)
103H7126-0440 -0410 1.27 (179.8) 2 2 4.5 0.36 (1.97) 0.98 (2.16)
103H7126-0740 -0710 1.27 (179.8) 3 0.9 2.2 0.36 (1.97) 0.98 (2.16)

Bipolar winding * Lead wire type

Holding torque at 2-phase

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N-m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-4kg-m2(0z-in?)] [kg (Ibs) ]
103H7121-5640 -5610 0.55 (77.9) 1 4.3 14.5 0.1 (0.55) 0.47 (1.04)
103H7121-5740 -5710 0.55 (77.9) 2 1.1 3.7 0.1 (0.55) 0.47 (1.04)
103H7121-5840 -5810 0.55 (77.9) 3 0.54 1.74 0.1 (0.55) 0.47 (1.04)
103H7123-5640 -5610 1.0 (141.6) 1 5.7 29.4 0.21 (1.15) 0.65 (1.43)
103H7123-5740 -5710 1.0 (141.6) 2 1.5 7.5 0.21 (1.15) 0.65 (1.43)
103H7123-5840 -5810 1.0 (141.6) 3 0.7 3.5 0.21 (1.15) 0.65 (1.43)
103H7126-5640 -5610 1.6 (226.6) 1 7.7 34.6 0.36 (1.97) 0.98 (2.16)
103H7126-5740 -5710 1.6 (226.6) 2 2 9.1 0.36 (1.97) 0.98 (2.16)
103H7126-5840 -5810 1.6 (226.6) 3 0.94 4 0.36 (1.97) 0.98 (2.16)
103H7128-5640 -5610 2.0 (283.2) 1 8.9 40.1 0.49 (2.68) 1.3 (2.87)
103H7128-5740 -5710 2.0 (283.2) 2 2.3 10.4 0.49 (2.68) 1.3 (2.87)
103H7128-5840 -5810 2.0 (283.2) 3 1.03 4.3 0.49 (2.68) 1.3 (2.87)



B Pulse rate-torque characteristics
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10kg - m? (4.37 oz - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz= [0.8x10kg - m? (4.37 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [2.6x10*kg - m? (14.22 0z - in?) use the rubber coupling]

Jiz = [2.6x10kg - m? (14.22 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [2.6x10kg * m? (14.22 0z * in?) use the rubber coupling]

Jiz = [2.6x10*kg - m? (14.22 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Juiz = [0.8x10kg * m? (4.37 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10%kg  m? (4.37 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [2.6x10*kg * m? (14.22 0z - in?) use the rubber coupling]

Juiz = [2.6x10kg - m? (14.22 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Jur = [2.6x10*kg - m? (14.22 0z - in?) use the rubber coupling]

Juz = [2.6x10*kg - m? (14.22 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]

Jiz = [0.8x10kg - m? (4.37 oz * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]

Jiz = [0.8x10kg - m? (4.37 0z in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [2.6x10*kg * m? (14.22 0z - in?) use the rubber coupling]

Jiz = [2.6x10kg - m? (14.22 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Jur = [2.6x10*kg - m? (14.22 0z - in?) use the rubber coupling]

Ji2 = [2.6x10*kg - m? (14.22 0z - in?) use the direct coupling]

Stepping motor

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment. 36
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10kg - m? (4.37 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Jur = [2.6x10*kg - m? (14.22 0z - in?) use the rubber coupling]

Jiz = [2.6x10*kg - m? (14.22 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [2.6x10*kg - m? (14.22 0z - in?) use the rubber coupling]

Jiz = [2.6x10kg - m? (14.22 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Jur = [7.4x10*kg - m? (40.46 oz - in?) use the rubber coupling]

Jiz = [7.4x10%kg - m? (40.46 oz - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10-*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10*kg - m? (4.37 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Jur = [2.6x10*kg - m? (14.22 0z - in?) use the rubber coupling]

Juz = [2.6x10-*kg - m? (14.22 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [2.6x10*kg - m* (14.22 0z - in?) use the rubber coupling]

Jiz=[2.6x10*kg - m? (14.22 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [7.4x10*kg - m? (40.46 0z - in?) use the rubber coupling]

Juz = [7.4x10-*kg - m? (40.46 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10*kg * m” (4.37 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Jur = [2.6x10*kg - m? (14.22 0z - in?) use the rubber coupling]

Jiz = [2.6x10*kg - m? (14.22 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [2.6x10kg - m? (14.22 0z - in?) use the rubber coupling]

Jiz = [2.6x10kg - m? (14.22 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [7.4x10kg + m? (40.46 0z * in?) use the rubber coupling]

Jiz = [7.4x10*kg - m? (40.46 0z * in?) use the direct coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment.



2-phase stepping motor

60mm sq. (2.36inch sq.)

SH160[]
0.9° /step

Unipolar winding * Lead wire type
Holding torque at 2-phase

Model emElEiEn Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N-m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?(0z-in?)] [kg (Ibs) ]
SH1601-0440 -0410 0.57 (80.71) 2 1.35 2 0.24 (1.312) 0.55 (1.21)
SH1602-0440 -0410 1.1 (155.77) 2 1.8 3.5 0.4 (2.187) 0.8 (1.76)
SH1603-0440 -0410 1.7 (240.74) 2 2.3 4.5 0.75 (4.101) 1.2 (2.64)
M Pulse rate-torque characteristics
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10%kg - m? (5.14 0z * in?) use the rubber coupling]

Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [2.6x10kg * m? (14.22 0z * in?) use the rubber coupling]

Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [7.4x10*kg + m? (40.45 0z * in?) use the rubber coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment.

Stepping motor

Bipolar winding * Lead wire type

Holding torque at 2-phase
e Rated current

[N - m (oz - in) MIN.] Alphase Q /phase mH/phase
0.69 (97.7) 2 1.2 85
1.28 (181.2) 2 1.65 6.1
2.15 (304.4) 2 2.3 8.8

Model

Wiring resistance Winding inductance  Rotor inertia Mass (Weight)

[X10-*kg-m?(0oz-in?)] [kg (Ibs) |

0.24 (1.31) 0.55 (1.21)
0.4 (2.19) 0.8 (1.76)
0.75 (4.10)

Single shaft

SH1601-5240
SH1602-5240
SH1603-5240

Double shafts
-5210
-5210
-5210

B Pulse rate-torque characteristics

1.2 (2.65)
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10kg * m? (5.14 0z * in?) use the rubber coupling]

Jiz = [2.6x10%kg - m? (14.22 0z + in?) use the rubber coupling]

Jus = [7.4x10*kg * m? (40.46 0z * in’) use the rubber coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10kg - m? (5.14 0z * in?) use the rubber coupling]

Jiz= [2.6x10kg - m? (14.22 0z * in?) use the rubber coupling]

Jua= [7.4x10*kg - m? (40.46 0z  in”) use the rubber coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Jur = [0.94x10kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [2.6x10*kg - m? (14.22 0z - in?) use the rubber coupling]

Juia= [7.4x10*kg - m? (40.46 0z * in”) use the rubber coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment.
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SICJJJLE Ry LIl Specifications

Unipolar winding * Connector type

2-phase stepping motor

Holding torque at 2-phase

60mm sq. (2.36inch sq.)

103H782 [ |
1.8" /step

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N -m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?(oz-in?)] [kg (Ibs)]
103H73821-0140 -0110 0.78 (110.5) 1 5.7 8.3 0.275 (1.50) 0.6 (1.32)
103H7821-0440 -0410 0.78 (110.5) 2 1.5 2 0.275 (1.50) 0.6 (1.32)
103H7821-0740 -0710 0.78 (110.5) 3 0.68 0.8 0.275 (1.50) 0.6 (1.32)
103H7822-0140 -0110 1.17 (165.7) 1 6.9 14 0.4 (2.19) 0.77 (1.70)
103H7822-0440 -0410 1.17 (165.7) 2 1.8 3.6 0.4 (2.19) 0.77 (1.70)
103H7822-0740 -0710 1.17 (165.7) 3 0.8 1.38 0.4 (2.19) 0.77 (1.70)
103H7823-0140 -0110 2.1 (297.4) 1 10 21.7 0.84 (4.59) 1.34 (2.95)
103H7823-0440 -0410 2.1 (297.4) 2 2.7 5.6 0.84 (4.59) 1.34 (2.95)
103H7823-0740 -0710 2.1 (297.4) 3 1.25 2.4 0.84 (4.59) 1.34 (2.95)

Bipolar winding * Connector type

Holding torque at 2-phase

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N-m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-4kg-m2(0z-in?)] [kg (Ibs) ]
103H7821-1740 -1710 0.88 (124.6) 4 0.35 0.8 0.275 (1.50) 0.6 (1.32)
103H7821-5740 -5710 0.88 (124.6) 2 1.27 3.3 0.275 (1.50) 0.6 (1.32)
103H7822-1740 -1710 1.37 (194.0) 4 0.43 1.38 0.4 (2.19) 0.77 (1.70)
103H7822-5740 -5710 1.37 (194.0) 2 1.55 5.5 0.4 (2.19) 0.77 (1.70)
103H7823-1740 -1710 2.7 (382.3) 4 0.65 2.4 0.84 (4.59) 1.34 (2.95)
103H7823-5740 -5710 2.7 (382.3) 2 2.4 9.5 0.84 (4.59) 1.34 (2.95)
M Pulse rate-torque characteristics
® 103H7821-01[ 1] ® 103H7821-04 [1[] ® 103H7821-07 [ 1]
woy 0 ' woy 0 10 woy 07 "
201 ot o [ Y [ I Y
’\mu 2. N ’\mu 2. [ N | ,‘mn 2. /’\\\__\
= | Sef Bosfig 2 | S¢{E0s 2 | Se{E0s
§xu g, z Pull-out torque at JL1 §Sﬂ ? z 2! Pull-out torque at J ésﬂ ;.‘, z L\ Pull-out torque at JL1
%:-GU §4 50_4 %r’ﬁﬂ §4 gﬂvd gﬁﬂ §4 §04
th " FAu " Fau "
2] 02 Storting 2{ 02 2{ 02
20 > 20 Starting torque 20 Starting torque
torque at L2 L
ol o 0 dez | [T ol o 0 \a\t\# | ﬂ ‘ ol o 0 \a\t\ij 27 m ‘
0.1 1 10 100 0.1 1 10 100 0.1 1 10 100

Pulse rate (kpulse/s)
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]

Jiz = [0.8x10*kg - m? (4.37 0z - in?) use the direct coupling]

Pulse rate (kpulse/s)

100 1000 2000 3000 5000
Number of rotations (min")

Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]

Juiz = [0.8x10-kg - m? (4.37 0z - in?) use the direct coupling]

Pulse rate (kpulse/s)

100 1000 2000 3000 5000
Number of rotations (min)

Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Jir = [0.94x10kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10-*kg - m? (4.37 oz - in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [7.4x10kg - m? (40.46 0z in?) use the rubber coupling]

Jiz = [7.4x10%kg - m” (40.46 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [7.4x10%kg - m? (40.46 0z * in?) use the rubber coupling]

Jiz = [7.4x10%kg - m? (40.46 oz - in?) use the direct coupling]
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Constant current circuit

Source voltage : AC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [2.6x10*kg - m? (14.22 0z - in?) use the rubber coupling]
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Constant current circuit

Source voltage : AC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [7.4x10kg - m? (40.46 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [7.4x10*kg - m? (40.46 0z - in?) use the rubber coupling]

Juz = [7.4x10kg - m? (40.46 0z * in’) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [7.4x10*kg - m? (40.46 0z - in?) use the rubber coupling]

Juz = [7.4x10-*kg - m? (40.46 0z - in?) use the direct coupling]
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Constant current circuit

Source voltage : AC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [2.6x10kg - m* (14.22 0z - in?) use the rubber coupling]
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Constant current circuit

Source voltage : AC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [7.4x10kg - m? (40.46 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [7.4x10%kg - m? (40.46 0z - in?) use the rubber coupling]

Jiz = [7.4x10*kg - m? (40.46 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase, 5
2-phase energization (full-step) -
Ju = [7.4x10%kg - m? (40.46 0z * in?) use the rubber coupling] g
Juz = [7.4x10*kg - m? (40.46 0z - in?) use the direct coupling] o
£
[=%
&
@ 103H7822-17 L[] a
250 2 20
L N Y
20 z |~ {L111]| Pull-outtorque atJL1
T |onE12
§0E |2
EWZO E’E éova
80
ol 04
10
ol ol o
0.1 1 10 100
Pulse rate (kpulse/s)
100 1000 2000 3000 5000

Number of rotations (min)

Constant current circuit

Source voltage : AC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [2.6x10kg - m* (14.22 0z - in?) use the rubber coupling]
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Constant current circuit

Source voltage : AC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [7.4x10%kg - m? (40.46 0z * in?) use the rubber coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment. 40
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SIS JLE Ry LIl Specifications

Unipolar winding ° Lead wire type

2-phase stepping motor

Holding torque at 2-phase

86mm sq. (3.39inch sq.)

SH286( 1/SM286 [ |
1.8" /step

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N m (0z -in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?(oz-in?)] [kg (Ibs)]
SH2861-0441 -0411 2.5 (354) 2 2.3 8.0 1.48 (8.09) 1.75 (3.92)
SH2862-0441 -0911 4.8 (679.7) 2 3.2 13.0 3 (16.4) 2.9 (6.5)
SH2863-0441 -0411 6.6 (934.6) 2 4.0 17 4.5 (24.6) 4.0 (8.96)

Bipolar winding * Lead wire type

Holding torque at 2-phase

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N -m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-4kg-m2(0z-in?)] [kg (Ibs) ]
SM2861-5051 -5021 3.3 (467.3) 2 2.2 15 1.48 (8.09) 1.75 (3.92)
SM2861-5151 -5121 3.3 (467.3) 4 0.56 3.7 1.48 (8.09) 1.75 (3.92)
SM2861-5251 -5221 3.3 (467.3) 6 0.29 1.7 1.48 (8.09) 1.75 (3.92)
SM2862-5051 -5021 6.4 (906.3) 2 3.2 25 3.0 (16.4) 2.9 (6.5)
SM2862-5151 -5121 6.4 (906.3) 4 0.83 6.4 3.0 (16.4) 2.9 (6.5)
SM2862-5251 -5221 6.4 (906.3) 6 0.36 2.8 3.0 (16.4) 2.9 (6.5)
SM2863-5051 -5021 9 (1274.4) 2 4.0 32 4.5 (24.6) 4.0 (8.96)
SM2863-5151 -5121 9 (1274.4) 4 1.0 7.9 4.5 (24.6) 4.0 (8.96)
SM2863-5251 -5221 9 (1274.4) 6 0.46 3.8 4.5 (24.6) 4.0 (8.96)



B Pulse rate-torque characteristics
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Constant current circuit

Source voltage : DC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [16.3x10%kg - m? (83.65 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC100V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [7.4x10kg - m? (40.46 0z - in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC100V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [15.3x10%kg * m? (83.65 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC100V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [43x10kg - m? (235.10 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC100V - operating current : 2A/phase,
2-phase energization (full-step)

Ju = [15.3x10*kg - m? (83.65 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [7.4x10%kg + m? (40.46 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [15.3x10*kg - m? (83.65 0z  in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [43x10*kg - m? (235.10 0z - in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [15.3x10*kg - m? (83.65 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC100V - operating current : 6A/phase,
2-phase energization (full-step)

Ju = [15.3x10*kg - m? (83.65 0z * in?) use the rubber coupling]

Stepping motor
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Constant current circuit

Source voltage : DC100V - operating current : 6A/phase,
2-phase energization (full-step)

Ju = [15.3x10*kg - m? (83.65 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : DC100V - operating current : 6A/phase,
2-phase energization (full-step)

Ju = [43x10*kg - m? (235.10 0z - in?) use the rubber coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment. 42
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SICJJILE Ry LIl Specifications

Unipolar winding

Holding torque at 2-phase

2-phase stepping motor

106mm cir. (4.17inch cir.)

103H8922 [ ]
1.8" /step

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts IN - 'm (oz - in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?2(0z"in?)] [kg (Ibs) ]
103H89222-0941 -0911 10.8 (1529.4) 4 0.98 6.3 14.6 (79.83) 7.5 (16.53)
103H89223-0941 -0911 15.5 (2194.9) 4 1.4 9.7 22 (120.28) 10.5 (23.15)

Bipolar winding

Holding torque at 2-phase

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N - m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?(oz-in?)] [kg (Ibs) |
103H89222-5241 -5211 13.2 (1869.2) 6 0.45 5.4 14.6 (79.83) 7.5 (16.53)
103H89223-5241 -5211 19 (2690.5) 6 0.63 8 22 (120.28) 10.5 (23.15)

B Pulse rate-torque characteristics
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Constant current circuit

Source voltage : AC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [43x10*kg - m? (235.10 0z - in?) use the rubber coupling]
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Constant current circuit

Source voltage : AC100V - operating current : 6A/phase,
2-phase energization (full-step)

Ju = [43x10*kg + m? (235.10 0z * in?) use the rubber coupling]

Jiz = [43x10*kg * m? (235.10 0z * in?) use the rubber coupling]
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Constant current circuit

Source voltage : AC100V - operating current : 4A/phase,
2-phase energization (full-step)

Ju = [43x10*kg - m? (235.10 0z - in?) use the rubber coupling]
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Constant current circuit

Source voltage : AC100V - operating current : 6A/phase,
2-phase energization (full-step)

Ju = [43x10*kg - m? (235.10 0z - in?) use the rubber coupling]

Jiz = [43x10%kg - m? (235.10 0z in?) use the rubber coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment.



2-phase stepping motor

56mm sq. (2.20inch sq.)

103H712 [ ]
CE marking
1.8° /step

(€

Unipolar winding
Holding torque at 2-phase

Model energization Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
Single shaft Double shafts [N m (oz -in) MIN.] Alphase Q /phase mH/phase [X10-*kg-m?(0z-in?)] [kg (Ibs) |
103H7121-6140 -6110 0.39 (55.2) 1 4.8 8 0.1 (0.55) 0.47 (1.04)
103H7121-6740 -6710 0.39 (55.2) 3 0.6 0.8 0.1 (0.55) 0.47 (1.04)
103H7123-6140 -6110 0.83 (117.5) 1 6.7 15 0.21 (1.15) 0.65 (1.43)
103H7123-6740 -6710 0.78 (110.5) 3 0.77 1.58 0.21 (1.15) 0.65 (1.43)
103H7126-6140 -6110 1.27 (179.8) 1 8.6 19 0.36 (1.97) 0.98 (2.16)
103H7126-6740 -6710 1.27 (179.8) B 0.9 2.2 0.36 (1.97) 0.98 (2.16)
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10*kg * m? (4.37 0z in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [0.94x10*kg - m? (5.14 0z * in?) use the rubber coupling]

Jiz = [0.8x10*kg - m? (4.37 0z - in?) use the direct coupling]

Number of rotations (min")

Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [0.94x10kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10kg * m? (4.37 0z * in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju = [2.6x10*kg * m? (14.22 0z  in?) use the rubber coupling]

Juiz = [2.6x10*kg - m? (14.22 0z * in?) use the direct coupling]

Number of rotations (min)

Constant current circuit

Source voltage : DC24V - operating current : 1A/phase,
2-phase energization (full-step)

Ju=[0.94x10*kg - m? (5.14 0z - in?) use the rubber coupling]

Jiz = [0.8x10*kg * m? (4.37 0z in?) use the direct coupling]
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Constant current circuit

Source voltage : DC24V - operating current : 3A/phase,
2-phase energization (full-step)

Ju = [2.6x10kg * m? (14.22 0z * in?) use the rubber coupling]

Jiz = [2.6x10*kg - m? (14.22 0z * in?) use the direct coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment. 44
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SIS JLE Ry LIl Specifications

Bipolar winding

Holding torque at 2-phase

2-phase stepping motor

86mm cir. (3.39inch cir.)

103H822 [ ]
CE marking
1.8° /step

(€

Model s Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
energization

Single shaft Double shafts [N -m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-4kg-m2(0z-in?)] [kg (Ibs) ]
103H8221-6240 -6210 2.74 (388.0) 6 0.3 1.65 1.45 (7.93) 1.5 (3.31)
103H8222-6340 -6310 5.09 (720.8) 6 0.35 2.7 2.9 (15.86) 2.5 (5.51)
103H8223-6340  -6310 7.44 (1053.6) 6 0.45 3.4 4.4 (24.06) 35 (7.72)
H Pulse rate-torque characteristics
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Pulse rate (kpulse/s)

100 1000 2000 3000 5000
Number of rotations (min)

Constant current circuit

Source voltage : AC100V - operating current : 6A/phase,
2-phase energization (full-step)

Ju = [7.4x10*kg - m? (40.46 0z - in®) use the rubber coupling]

Jiz = [7.4x10%kg - m? (40.46 0z * in?) use the direct coupling]

Pulse rate (kpulse/s)
100 1000 2000 3000 5000
Number of rotations (min“)

Constant current circuit

Source voltage : AC100V - operating current : 6A/phase,
2-phase energization (full-step)

Ju = [165.3x10*kg - m? (83.65 0z - in?) use the rubber coupling]

Ji2=[15.3x10*kg - m? (83.65 0z - in?) use the direct coupling]

Pulse rate (kpulse/s)
100 1000 2000 3000 5000
Number of rotations (min)

Constant current circuit

Source voltage : AC100V - operating current : 6A/phase,
2-phase energization (full-step)

Ju = [43x10kg - m? (235.10 0z - in?) use the rubber coupling]

Ji2 = [43x10kg - m? (235.10 0z - in?) use the direct coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment.



2-phase stepping motor

106mm cir. (4.17inch cir.)

103H8922 [ |
CE marking
1.8° /step

(€

Bipolar winding

Model HOld‘ng thque i 2l Rated current Wiring resistance Winding inductance  Rotor inertia Mass (Weight)
energization
Single shaft Double shafts [N -m (oz - in) MIN.] Alphase Q /phase mH/phase [X10-4kg-m2(0z-in?)] [kg (Ibs) ]
103H89222-6341 -6311 13.2 (1869.2) 6 0.45 5.4 14.6 (79.83) 7.5 (16.53)
103H89223-6341 -6311 19 (2690.5) 6 0.63 8 22 (120.28) 10.5 (23.15)
£
o
-
(=]
g
H Pulse rate-torque characteristics >
8
o
2
@ 103H89222-63 [ [ ] @ 103H89223-63 [ [ ] @
2800 200 ® 2800 200
u00) 46 w00 g6 ———
2000 2000
? 5E'1zu 1o il 2 5120 210 Pull-out torque at JL1
360015 |2 [T, Pull-out torque at JL1 3160015 z \
ngou %Hu %x Z1200 %,30 és -
I K e S = tarting
800 800 torque at
a0 4 a1 4
400 tarting torque 400
at JL2 ‘
0 o] o LI of o o
0.1 1 10 100 0.1 1 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min™) Number of rotations (min)
Constant current circuit Constant current circuit
Source voltage : AC100V - operating current : 6A/phase, Source voltage : AC100V - operating current : 6A/phase,
2-phase energization (full-step) 2-phase energization (full-step)
Ju = [43x10*kg - m? (235.10 0z - in?) use the rubber coupling] Ju = [43x10kg - m? (235.10 0z - in?) use the rubber coupling]
Juz = [43x10%kg - m? (235.10 0z - in?) use the direct coupling] Ji2 = [43x10kg - m? (235.10 0z - in?) use the direct coupling]

The date are measured under the drive condition of our company. The drive torque may very depending on the accuracy of customer-side equipment. 46
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SIS JLE Ry LIl Specifications

Standard models

Motor type

H series motor

Model number

103H32 [J[]/103H52 [ /103H67 11 /103H71 LI /103H78 L[]

Insulation class

Class B (130T)

Withstand voltage

728 (71.10inch) -~ 42 (71.65inch) : AC500V 50/60Hz for 1 minute, “50 (" 1.97inch) - © 56 (" 2.20inch) - 760 (" 2.36inch) : AC1000V
50/60Hz for 1 minute

Insulation resistance

100M ohm MIN. against DC500V

Vibration resistance

Amplitude : 1.52mm (p-p) , 147m/s?, frequency range : 10 to 55Hz, sweep time : 5minutes, number of sweep is 12 times each in
the X, Y and Z directions.

Impact resistance

Acceleration : 98m/s?, holding time : 11ms, half-wave sine wave 3 times in each direction of X, Y, and Z axes, 18 times in total.

Operating ambient temperature

-10C to 50T

Operating ambient humidity

90%MAX. : 40C MAX., 57%MAX. : 50C MAX., 35%MAX. : 60C MAX. (no condensation)

Motor type

SH series motor

Motor model number

SH353 L[], SH142 [, SH160 ], SH286 [,

Insulation class

Class B (130T)

Withstand voltage

735 ("1.38inch) - 742 (71.65inch) : AC500V 50/60Hz for 1 minute, " 60 (72.36inch) /" 86 (73.38inch) : AC1000V 50/60Hz for 1 minute

Insulation resistance

100M ohm MIN. against DC500V

Vibration resistance

Amplitude : 1.52mm (p-p) , 147m/s?, frequency range : 10 to 55Hz, sweep time : 5minutes, number of sweep is 12 times each in
the X, Y and Z directions.

Impact resistance

Acceleration : 98m/s?, holding time : 11ms, half-wave sine wave 3 times in each direction of X, Y, and Z axes, 18 times in total.

Operating ambient temperature

-10C to 50T

Operating ambient humidity

90%MAX. : 40C MAX., 57%MAX. : 50C MAX., 35%MAX. : 60C MAX. (no condensation)

Motor type SM series motor
Model number SM28611
Type S1 (continuous operation)

Insulation class

Class F (+155°C )

Operation altitude

1000m (3280 feet) MAX above sea level

Withstand voltage

“86mm (73.39inch) : AC1500V 50/60Hz for 1 minute

Insulation resistance

100M ohm MIN. against DC500V

Protection grade

P40

Vibration resistance

Amplitude of 1.52mm (0.06inch) (P-P) at frequency range 10 to 500Hz for 15 minutes sweep time along X, Y, and Z axes for 12 times.

Impact resistance

490m/s? of acceleration for 11 ms with half-sine wave applying three times for X, Y, and Z axes each, 18 times in total.

Ambient operation temperature

-10 to +50°C

Ambient operation humidity

90% MAX. at less than 40°C, 57% MAX. at less than 50°C , 35% MAX. at 60°C (no condensation)

Allowable radial / thrust load

Distance from end of shaft : mm (inch)

Thrust load

Frange size Model number 0 5 (0.20) 10 (0.39) 15 (0.59) N (bs)
Radial load : N (Ibs)
©28mm (“1.10inch) __ 103H320] 30 (6) 38 (7) 53 (11) 84 (18) 3 (0.67)
Radial load U35mm (01.38inch)  SH353 (] 40 (8 50 (11) 67 (15) 98 (22) 10 (2.25)
i 103H52 (1]
C42mm (91.65inch)  103-59 (] 22 (&) 26 (5) 33 (7) 46 (10) 10 (2.25)
SH142 01
= = =] qmmm Thrustioad _50mm (1.97inch) _ 103H670 0 71 (15) 87 (19) 115 (25) 167 (37) 15 (3.37)
T _ 103H71201 52 (11) 65 (14) 85 (19) 123 (27) 15 (3.37)
S {58 20 103H7128 85 (19) 105 (23) 138 (31) 200 (44) 15 (3.37)
B ©60mm (“2.36inch) 103782 70 (15) 87 (19) 114 (25) 165 (37) 20 (4.50)
SH160 [
cg6mm (73.39inch) ngzgsgmm 167 (37) 193 (43) 229 (51) 280 (62) 60 (13.488)
¢ 86mm (@ 3.39inch)  103H822 [ 191 (42) 234 (52) 301 (67) 421 (93) 60 (13.488)
® 106mm (@ 4.17inch) 103H8922(1 321 (72) 356 (79) 401 (90) 457 (101) 100 (22.48)

CE marked models

Model Number

103H712 [ 103H822 [ 103H8922 []

Rated voltage

12-200VDC 12-300VDC

Applied standards (Low voltage
diretive)

EN60034-1,IEC34-5(EN60034-5),EN60204-1,EN60950,EN61010-1

Operation type

S1 (continuous rating)

Protection grade

1P43

Device category

Class |

Operation environment

Pollution degree 2

Insulation classl

Class B (130C)

Insulation resistance

Not less than 100M Q between winding and frame by DC500V megger or normal temperture and humidity.

Withstand voltage

Without abnormality when applying 50/60Hz, 1600V AC (1500V AC for 103H712 [J) for 1minute (leakage current 10mA) between
winding and frame at nomal temperature and humidity.

Ambient operation temperature

-10 to +50°C

Ambient operation humidity

90% MAX. at less than 40°C, 57% MAX. at less than 50°C, 35% MAX. at 60°C (no condensation)

Winding temperature rise

80K MAX. (Based on Sanyo Denki standard)



Internal Wiring and Rotation Direction

Unipolar winding
@ 103H32 [ [ ] Connector type

Internal wire connection
() connector pin number

(4)
(2)

(5) (1) (3)

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

Lead wire color, connector type pin number

Lead wire gyvb’}ggk Red | Blue |Yellow|Orange

Connector |(1.6)| (5) | (2) | (3) | (4)
1

2

order

3

Exciting

+l |+ ]+

4

@ 103H52 (][] Connector type

Internal wire connection
() connector pin number

(2)
(3)

(5) (6) (4)

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

Connector type pin number

(1.8)] (5) | (3) | (4) | (2)

Exciting
order

+ ]+

E )

@ 103H782 [] Connector type

Internal wire connection
() connector pin number

(2)
(3)

(4) (6) (5)

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

Connector type pin number

(1.8)] (4) | @) | (B) | (2

order

+ |+ +

Exciting

S lw [N

@ Lead wire type

Internal wire connection
Orange
Blue

Red Black Yellow

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

Lead wire color
White
& black Red Blue |Yellow |Orange
1 + -] -
o
c - + _ —
=3 2
x O 3 + - | -
w
4 |+ | - -

Bipolar winding

Internal wire connection
() connector pin number

(1)Orange E Q
(2)Blue

Red Yellow
(3) (4)

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

Lead wire color, connector type pin number

Lead wire &\‘/\{52& Blue | Yellow | Orange

5 1 - - + +
°
2

° 2 + - - +
o
<

s 3 + + - —
o

4 - + + -

§ l1osm7e2| @ | @ | @ | @
S

Stepping motor

48
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Motors [Unit: mm (inch)]

“28mm (“ 1.10inch)

1021
(.39-.039)

31208
(1.252.031)

.. 20:05
(.79-02)

85133 |_ 19.5(TGIMIN.
MAX.

[28:05
(711.10-02)
4-23:025
(&-91-01)
16(71) MAX
——

“28mm (“ 1.10inch)

79202

| ,.-082.03

> g
Trore 9 &% AQE
§ 16MAX « °2 E
fof H S 3
- + 8 8 r
=.§ g S, 3 Ny \RA2MIN.
<g .- |
2 ges 4M2.6 x0.45 - 1772.006
- ’E g Effective tapping depth 31.13) MIN.
Connector type Lead wire type Connector type Lead wire type
Set part number Motor model number Motor»length " Cable type Set part number Motor model number Motor_length " Cable type
mm_(inch) mm_(inch)
DU14H321 v 103H3205-52 v 0 31(1.25) Lead wire DB14H321 v 103H3205-57 v 0 31 (1.25) Lead wire
DU14H326 v 103H3215-52 v 0 50.3(1.98) Lead wire DB14H326 103H3215-57 v 0 50.3(1.98) Lead wire
- 103H3205-50 v 0 31(1.25) Lead wire - 103H3205-55 v 0 31(1.25) Lead wire
— 103H3205-51 v 0 31(1.25) Lead wire Bipolar 103H3205-56 v 0 31(1.25) Lead wire
Unifroalkr 103H3215-51 v 0 50.3(1.98) Lead wire p 103H3205-57 v 0 31(1.25) Lead wire
P 103H3215-52 v 0 50.3(1.98) Lead wire - 103H3215-55 v 0 50.3(1.98) Lead wire
- 103H3205-50 240  31(1.25) Connector — 103H3215-56 V0 50.3(1.98) Lead wire
- 103H3205-51 20  31(1.25) Connector - 103H3215-57 V0  50.3(1.98) Lead wire
= 103H3215-51 240  50.3(1.98) Connector
= 103H3215-52 240  50.3(1.98) Connector
735mm (71.65inch) “742mm (71.65inch)
A
. [142+0.25
Lead wire:UL1007 CSA AWG26 1541, L+05 . 24%05 (C11.65+.01) |'
1641\ Lt 20205 S5i05(13850) sezof|  (L£.02) (94%.02) 4314025
(59204 \\ (2.05+.00) (79+.02) . m ) 1.56+0.76 (4-1.22+.01) I
um g\\ 40(1.57) MIN, N Py g g 260. 00N (59+.03) | 210,06 MAX, []
= é‘ﬂ (08zor) © % W ] y Pin No. | L
%% 2 4M3X05 000001 5 B
sl g s Effectve tapping depth 4(16) MIN. ¢ [ N1 S A = B
s = i/ .t I T
(=) 2= 8z _ X 18MAX
— <= stator part %Q\. slg 8l 2l 88 z
) S B 935600140 only StAOT] U2 S o I 2 82 s x
8 s ka R2 ST IE i g‘ 5 = <§(
& —t - SE s = ; )
s 2 °gg 4-M3 X0.5
Lead wire type = sl e \ Effective tapping depth depth 4116) MIN.
=
Set part number Motor model number mrc;to(rilfclg)th " Cable type
Lead wire type
- SH3533-1204A 0 33 (1.25)  Lead wire Connector type P
Unipolar  — SH3537-12U 2 0 37 (1.54) Lead wire Motor length :
— SH3552-12U 2 0 52 (1.89) Lead wire Set part number Motor model number mm (inch) Cable type
DU15H521 v 103H5205-04 20 33 (1.25) Connector
Uninolar DU15H522 v 103H5208-04 20 39 (1.54) Connector
. E DU15H524 v 103H5210-04 240 48 (1.89)  Connector
~42mm (~1.65inch) - 103H5209-04 40  41(1.61)  Connector
1.65+.01
L+.02
24MAX. 94MIN.
24MIN.
.591+.04 ’—Hj -06=.03
4-M3x 0.5, -
s ~42mm (~1.65inch)
942:+0.25
— 13 B e
= ] I [ 33105 Ddtos 4-M3X0.5 @200y
2 - ")/ (1.30x.02) (.94=02) \
3 09 9% | o8
s 2% (LN
.177+.006 J ; Q} Py
Connector type Lead wire type - . 4 | K\
Motor length : 45e0s i, )2
Set part number Motor model number mm Ginch) Cable type 11771;‘;:%:2;‘“5 o o
DB14H521 v 103H5205-52 2 0 33 (1.25) Lead wire a5rore
DB14H522 v 103H5208-52 2 0 39 (1.54) Lead wire (A771.0059)
DB14H524 v 103H521052 20  48(1.89)  Lead wire Lead wire type
- 103H5205-50 £ 0 33 (1.25) Lead wire
= 103H5205-51 240 33 (1.25) Lead wire Motor length :
Bioolar 103H5208-50 2 0 39 (1.54) Lead wire Set part number Motor model number mm (inch) Cable type
P 103H5208-51 A 0 39 (1.54) Lead wire DU15S141 v SH1421-04 v 1 33 (1.25) Lead wire
= 103H5209-50 A0 41 (1.61) Lead wire Unipolar DU15S142 v SH1422-04 v 1 39 (1.54) Lead wire
- 103H5209-51 A 0 41 (1.61) Lead wire DU15S144 v SH1424-04 v 1 48 (1.89) Lead wire
- 103H5209-52 & 0 41 (1.61) Lead wire DB16H141 v SH1421-52 v 1 33 (1.25) Lead wire
= 103H5210-50 240 48 (1.89) Lead wire Bipolar DB16H142 v SH1422-52 v 1 39 (1.54) Lead wire
- 103H5210-51 2 0 48 (1.89) Lead wire DB16H144 v SH1424-52 7 1 48 (1.89) Lead wire

v : Motor shaft specification code

AL Motor shaft specification code

Motor shaft spec  Set type code Motor type code Motor shaft spec  Set type code Motor type code
Single shaft S 7 Single shaft S 4
Double shafts D 3 Double shafts D 1



“50mm (“1.97inch)

“56mm (7'2.20inch)

Lead wire UL3266 AWG22 Lead wire UL1430 AWG22 [C56+0.5
15.5+1 L+08 20.6+05 15,5+ 1 / L+o.8 (2.20+.02)
(.61+.04) (L+.03) (.81+.02) (.61£.04) / (L%£.03) 4-47.14%0.13
/ (15005 Tm/ L 206405 (4-1.86%.0005)
= 7202 gl L | (81%02 20100 WA
H 15 4-41t013 S (.20 “ ﬁ
s (.06) GEEE 5
e = SR~ i
G il
! ss % : = § f\ M <§(
‘ LE5S H = 2 8 5
— Tl 3 288 2= ® ®
ek n p I S —— 0S8 )
258 3= -8 \
8~ °§‘ ] 4p0578° 8 :;. \
g (4018 %o) B \ 4gas'0?
(4-0.18"05 )
Lead wire type Lead wire type
Set part number Motor model number Momrv\ength : Cable type Set part number Motor model number Motortlength : Cable type
mm_(inch) mm_(inch)
— 103H6701-01 £ 0 39.8 (1.57) Lead wire DU16H711 4 103H7121-04 £ 0 41.8 (1.65) Lead wire
- 103H6701-04 & 0 39.8 (1.57) Lead wire DU16H713 & 103H7123-04 £ 0 53.8 (2.12) Lead wire
- 103H6701-07 2 0 39.8 (1.57) Lead wire DU16H716 &  103H7126-04 & 0 75.8 (2.98) Lead wire
- 103H6703-01 2 0 51.3 (2.02) Lead wire — 103H7121-01 £ 0 41.8 (1.65) Lead wire
Unipolar — 103H6703-04 £ 0 51.3 (2.02) Lead wire — 103H7121-07 £ 0 41.8 (1.65) Lead wire
— 103H6703-07 2 0 51.3(2.02) Lead wire Unipolar 103H7123-01 £ 0 53.8 (2.12) Lead wire
- 103H6704-01 £ 0 55.8 (2.20) Lead wire P 103H7123-07 £ 0 53.8 (2.12) Lead wire
— 103H6704-04 2 0 55.8 (2.20) Lead wire — 103H7124-01 2 0 63.8 (2.51) Lead wire
- 103H6704-07 £ 0 55.8 (2.20) Lead wire - 103H7124-04 2 0 63.8 (2.51) Lead wire
DB16H671 v 103H6701-50 A 0 39.8 (1.57) Lead wire - 103H7124-07 A2 0 63.8 (2.51) Lead wire
Bipolar DB16H672 v 103H6703-50 2 0 51.3 (2.02) Lead wire - 103H7126-01 2 0 75.8 (2.98) Lead wire
- 103H6704-50 ~ 0 55.8 (2.20) Lead wire - 103H7126-07 A 0 75.8 (2.98) Lead wire
“56mm (72.20inch) “56mm (72.20inch)
®
7 2.2:.02 ®,
y . - 2 4 agto
11 5{15),:205.25 ® § 611.6‘? L-.03 813597 @001 [wav0)
T S = (15.521), (L=0.8)  (20.6= @073 | /.
o RR °2 ® 3IMAX 1.27MIN. .0 1.02MAX. -
5 = | A 59°00* (8BMAX. (32.2MIN.) 1,5:0‘2‘5) ol & (26MAX.) f/ s §
. — = o 2201 | gl s nnnn /&3
g 1 — o \EFFELTLJELENGTH\ 9 5 ﬁ .25] ,53+00A oS OE y
p 4 | 3 o ) OE % HL j el b g §® g
= E 8@ ——— +1 .
& § 8| sz s 3 (15 0) < § &§
— 43 ik NN o
L 4L d€ R_%BGMWJ ®\ R.16l - ‘§§ & é
15.521 L0.8 20.6:0.5 (RAMIN.) |——— (RAMIN. = ® b ® -
= —t _L NOTE3 @ (S
. | | .228+.006
Lead wire type (5.820.15)
. Lead wire type
Set part number  Motor model number Motor_length * Cable type
mm_(inch) " M del numb Motor length : bl
- 103H7121-6140  41.8 (1.65)  Lead wire (CE) Sepriunier | MneiEneter | G ey | GbbgE
= 103H7121-67 240 _ 41.8 (1.65)  Lead wire (CE) DB16H7114  103H71215740  41.8 (1.65) Lead wire
Uit 103H7123-6140  53.8 (2.12)  Lead wire (CE) DB16H7134  103H71235740  53.8 (2.12) Lead wire
103H7123-67 A0  53.8 (2.12)  Lead wire (CE) DB16H716 &  103H7126-57 20  75.8 (2.98) Lead wire
= 103H7126-61 20  75.8 (2.98)  Lead wire (CE) = 103H7121-56 20  41.8 (1.65) Lead wire
= 103H7126-67 A0  75.8 (2.98)  Lead wire (CE) = 103H7121-58 20  41.8 (1.65) Lead wire 4
Bipolar 103H7123-56 & 0 53.8 (2.12) Lead wire °
® 103H712368 50 _ 53.8 (2.12) _Lead wire a
. — 103H7126-56 & 0 75.8 (2.98) Lead wire ]
~60mm (~2.36inch) - 103H7126-58 20 _ 75.8 (2.98) Lead wire £
— 103H7128-56 & 0 94.8 (3.73) Lead wire o
wstt 1e0s  dostos — 103H7128-57 A0 _ 94.8 (3.73) _ Lead wire
(ofrod]  (LEpy (ortos) — 103H7128-58 A0  94.8 (3.73) Lead wire
(.2755+.0098) —
(06 0060 =
ko gg i s g
;‘Ekj 83 2 Model number Shaft diameter Dcut thickness
bp = Bl £l 103H7121- OO0
o notes %% st 103H7123-CICICIC] ¢ 6.35 5.8
— 103H7126- [0
i 103H7128- [T @ 8 7.5
Lead wire type
M lendth - Model number Shaft diameter Dcut thickness
Set part number  Motor model number BRI | ey type SH1601- CICICIC]
mm_(inch) SH1602- (I ¢ 6.35 5.8
— SH1601-04 2 0 44.8 (1.76) Lead wire oo
Unipolar  — SH1602-04 2 0 53.8 (2.12)  Lead wire SH16032 218 S
— SH1603-04 A 0 85.8 (3.38) Lead wire
_ DB16S1614  SH1601-52 40 44.8 (1.76)  Lead wire At Motor shaft specification code
Bipolar DB16S162 & SH1602-52 & 0 53.8 (2.12) Lead wire Motor shaft spec Y [y ————
DB16S163~ SH16035240 858 (2.12) Lead wire : 2 i i
Single shaft S 4
Double shafts D 1

v : Motor shaft specification code
Motor shaft spec Set type code Motor type code
Single shaft S 7
Double shafts D 3

50
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| Dimensions |
Motors [Unit: mm (inch)]

“60mm (- 2.36inch)

“86mm (-~ 3.39inch)

[ 60+0.5
T 236t00)
15.5+1 L+o.s8 20.6+0.5 4-50+0.13
(61£.04) (L£.03) (81202 | [ (41974005 teadwie
1 (:28) 15 _ 33(1.30 MAX, 30+1(1/{8+.04) Le1(L20.4) A(CE)
15+004 L » (.06) Pin No. _|1:5:025(.06:0.1) 85.5+0.5(3.36620.2) %
) Bl IT I
| S -S | 8 §§ é o 13:0.15 s
- Fe=s—r 2 s - 22 i
3= : AN ks %58 EE
RAMIN. | \‘ | REMIN, o B RA4(R.16)MIN RaRIGMIN. & S é;
(RISTNIN) = RISTMN) 2188 | - o o
w88 °gl e 05 rounding terminal !
oé 88 8 § TM'S;_QZ) ﬁ“XO-?XEEl : (::.Sz'zégfoms)
% 2 — 4-9.18 .00
Y3
Connector type Lead wire type
Set part number Motor model number m(;to(rilnecl;g)th : Cable type Set part number Motor model number “mﬂgtU{iLe(:f}:g)th : Cable type
- 103H7821-01 40  44.8 (1.76)  Connector — SH2861-04 &1 66 (2.6) Lead wire
- 103H7821-04 A0  44.8 (1.76)  Connector Unipolar = SH2862-04 &A1 96.5 (3.8) Lead wire
- 103H7821-07 £ 0 44.8 (1.76)  Connector — SH2863-04 &1 127 (5) Lead wire
- 103H7822-01 £ 0 53.8 (2.12)  Connector — SM2861-50 1 66 (2.6) Lead wire (CE)
Unipolar — 103H7822-04 20  53.8 (2.12)  Connector = SM2861-51< 1 66 (2.6) Lead wire (CE)
- 103H7822-07 £ 0 53.8 (2.12)  Connector — SM2861-52 <1 66 (2.6) Lead wire (CE)
— 103H7823-01 240  85.8 (3.38) Connector - SM2862-50 < 1 96.5 (3.8)  Lead wire (CE)
- 103H7823-04 A0  85.8 (3.38) Connector Bipolar - SM2862-51< 1 96.5 (3.8)  Lead wire (CE)
— 103H7823-07 £ 0 85.8 (3.38) Connector — SM2862-52 <1 96.5 (3.8) Lead wire (CE)
DB16H781 & 103H7821-57 £ 0 44.8 (1.76)  Connector — SM2863-50 1 127 (5) Lead wire (CE)
DB16H782 & 103H7822-57 & 0 53.8 (2.12)  Connector — SM2863-51<1 127 (5) Lead wire (CE)
Binol DB16H783 & 103H7823-57 2 0 85.8 (3.38) Connector - SM2863-52 G 1 127 (5) Lead wire (CE)
e — 103H7821-17 A0 _ 44.8 (1.76) _ Connector
— 103H7822-17 A0  53.8 (2.12)  Connector
— 103H7823-17 A0  85.8 (3.38) Connector
286mm (¢ 3.39inch) 2106mm (* 4.17inch)
Lead wire UL1430 AWG18
UL vinyl tube Lead wire UL1430 AWG18 2841 / L+1 35+05
N sstr Ates 20405 _{110E0s) / (LE.08) ~Tae |38E02) ‘Dvoz:‘_i” 4
[ iy (£ 031 (12%02) . 18255205 E 1.34) (I14.2.002)
Zr U 152 (C3.25%.02) = 152 . 4-88.9+0.25 |
IR (.06) 4-69.6+0.2 = TTon +1 <
SHH 483 | Fa2.78% 008 g8 A (06 | 305 0
= ol (.19) « +.
grs O L mee™ o8
] o] N == [ 2fs
o5 It &5 M R =s| 1 3
g8 = 18 : 23 SakE
g <8 i gt 43
i [ .E'v | < HES g gg \
°g LI {4p.2 %%2) ol s (4-6.27 "00)
@ s 3 6.2 . s
8 s
Lead wire type Lead wire type CE type
Set part number - Motor model number :\ﬂ/lglo(ri:]ecr;]g)th " Cable type Set part number - Motor model number Il}ﬂﬂ;lo(ri:]ir;]g])th " Cable type
— 103H8221-6224 0 62 (3.31) Lead wire (CE) Unipolar 103H89222-09 241 163.3 (6.4) Lead wire
Bipolar — 103H8222-63 240 92.2 (5.51) Lead wire (CE) P 103H89223-09 21 221.3(8.7) Lead wire
- 103H8223-63 20 125.97.72) Lead wire (CE) — 103H89222-52 A1 163.3 (6.4) Lead wire
Binolar 103H89223-52 21 221.3(8.7) Lead wire (CE)
p 103H89222-63 A1 163.3 (6.4) Lead wire (CE)
- 103H89223-63 A1 221.3(8.7) Lead wire

4 Motor shaft specification code
Motor shaft spec Set type code Motor type code
Single shaft S 4
Double shafts D 1

<& Motor shaft specification code
Motor shaft spec Set type code Motor type code
Single shaft S 5
Double shafts D 2




| Dimensions
Drivers (CE [TUV] ° UL) [Unit: mm (inch)]

29 (1.14)

]

L/

cNa o

= [ ¢

ZND
CE-X-X-]

/27¢>3.5 (2-¢.14)

Vil
56 (2.2)

N\ 25 (.98)

g g

/O

/ -5 (.2)
A,H(L(-O@ N A 54 (2.13)
©
64 (2.52)
M Safety standards
driver
Acquired standards File No. Standard part
uL UL
UL for Canada E179775 UL508C
Directives Category Name Standard part
Low-voltage - EN50178
directives
Emission Terminal disturbance voltage EN55011-A
Electromagnetic radiation disturbance EN55011-A
CE ESD (Electrostatic discharge) EN61000-4-2
(TuVv) EMC RS (Radio-frequency ampl_ltu_de EN61000-4-3
directives modulated electromagnetic field)
Immunity Fasttransionts EN61000-4-4
Surges EN61000-4-6
CS (Radio-frequency common mode) EN61000-4-5
Voltage dips, Voltage interruptions EN61000-4-11

SM series motor{UL/CE),H series motor{CE)

Acquired standards File No.
uL UL
UL for Canada EPII
Standard category Standard part
CE EN-60034-1
Low-voltage directives IEC34-5
(EN-60034-5)

@® 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 troidal type ferrite cores may be required depending
on circumstances.

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

Dimensions
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[ROTECHTTENITGd Specifications

Universal controller IC for the 2-phase stepping motor drive

PMMS8713PT

B Characteristics

- Universal controller: The following 3 types of energization mode can be selected by switching at the energization mode switching

terminal
TEX/1-2EX/2EX
- Source voltage : Vce = 4.5t0 5.5V
- High output current:  24mA MIN. (sink, source)
- High noise margin : Schmitt trigger circuit is incorporated for the all input terminals.

- 2 types of pulse input : 2 input mode (CW, CCW input mode)
Pulse and direction mode (CK, U/D input mode)
- Excited status
verification monitor: Outputs the monitor signal of the controller status.

H Maximum Rating (Ta=25¢) Il Recommended Operating Conditions (Ta=-20to 85¢)
ltem Symbol Rating Unit Rating .
Source voltage Ve -0.3t0 7 v i Symbol N Standard  MAX. o
Output “H" level low @ -35 mA Source voltage Vee 4.5 - 5.5 )
current  n “L" level lo. @ 35 Output “H" level  low @ -24 - - mA
Output “H" level lox A current @ n “L" level lo. @ 24 = =
current Co,Em  “L" level lou H Output “H” level  lon -2 - - mA
Input voltage Vin -0.3to Vcc +0.3 ) current Co,Ev “L" level lou 2 - -

Input current lin + 10 mA Input voltage Vin 0 - VCC V

operating current Topr -20 to 85 o]

Conservation temperature  Teg -40 to 125 T

Hl Dimensions [Unit : mm (inch)]

Pin No. Name Function
1. Cy Input pulse UP clock input '
2. Co Input pulse DOWN clock input |
3. Ck Input pulse clock input
4. U/D Rotation direction conversion
5. En gnerglzatlon mode switching 19.75(78)MAX. <§(
input — =
6. Es gnerglzatlon mode switching 19.2540.2 z 2 6203)TYP
input ‘ (.76%.008) ‘ b
energization mode switching
7. ®c X
input
8. Vss GND i
9. R Reset input ‘ H
1.53(.06)TYP 0.4(.016) z
10. ¢4 @ 4 output T 0.6(024) " g
11. ¢3 ¢ 3 output . s =
12. ®2  ¢2output 2.54(.1)TYP z 5
13. ¢ 1 @ 1 output o ©
14. Em energization monitor output
15. Co Input pulse monitor output

16. Vee 4.510 5.5V



B Electrical Characteristics

Direct current characteristics (Ta = -20 to 85°C)

Switching characteristics (Ta = -20 to 85°C)

ltem Symbol Condition Standard value Unit ltem Symbol Condition Standard value Unit
i VCCIV] MIN.  Standard  MAX. Y VCClVia MIN.  Standard  MAX.
Input ‘H" level Vw5 - 35 -— - \% MAX. clock f 5 tr = tf = 20ns, 9 _ _ MHZ
voltage “L" level Vi 5 - - - 1.5 frequency ax CL= 50pF
oo Vu=5V V=0V MIN. width of clock twi, tr = tf = 20ns,
H V . - - v = =
Output el SR 104=0 B pulse twh < CL=50pF S| e
voltage “" level Vo 5 Vu=BV V=0V  _ _ 01 MIN. width of reset .~ tr =tf=20ns, 7 w1 e
low=0 pulse CL = 50pF
Output “H" level lon 5 xn=5\£ 4xL=0V 94 - _ A Time delay . tr = tf = 20ns,
e our=2. (from clock input  tpa 5 CL = 50pF = = 2000 ns
®1tod4 U level lo. 5 Vel U= oy = |= to ¢ output)
Vour=0.4Y Set time t 5 (i = (if = A, 0 ns
_ _ SET _ - -
Output “H" level low 5 x"_‘r’\; 4&_0\/ 2 = = mA CL=50pF
current — Holding time t 5 (i = = 20, 250 ns
— - HOLD - -
Co, Ew U level lo. 5 i e CR . CL=50pF
Vour=0.4V
Input current | 5 — — 10 - oA
Static current le 5 VisBV VsV — 1 —  mA
consumption
Measured waveforms on switching time scale
1/f
Cy 90% 90% /
Cp 50% 7 50% 50%
Ce 0% — 10%
tr T tf
twh twi
cC
7
P1to ¢4 7/50%
——=— tpd
90% 90%
Cx C 50% 50%
10% — 10%
tr —— tf
tror tf
90%
u/D 50%
10%
thop tser
M Function Table
Input modes and rotation direction Energization modes
Input mode Input Rotation Excitation Input
P CuU CD CK U~D direction mode R EA EB ¢ C
} 1 EX H H L H
2 input mode (CW, vt t - cw 1-2EX H H H H
cen L v L L ccw 2 EX H L L H
Pulse and direction L L ai H cw
mode (CK, U/D) L L L cecw

IC for stepping motor
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[ROTECHTTENIGd Specifications

Universal controller IC for the 2-phase stepping motor drive

PMMB8713PT

B Energization Sequence

1EX 2EX 1-2EX
Pulse Pulse Pulse
0 (Reset) 12 3 4 0 (Reset) 1 2 3 4 Oesett 1 2 3 4 5 6 7 8

Face Face Face

®1 1 0 0 0 1 ¢ 1 1 1 0o 0 1 ¢ 1 1 11 0 0 0 0 0 1
¢ 2 0 1.0 0 O 92 0 1.1 0 0 ¢ 2 0 01 1 1 0 0 0 O
¢3 0 0 1 0 0 ¢3 0 0O 1 1 0 ¢3 0 0 001 1 1 0 O
¢4 0 0 0 1 0 ¢4 1 0 0 1 1 @4 1 0O 0 0 0 0 1 1 1
Em 0 0 0 0 0 Em 1 1 1 1 1 Em 1 0O 1. 0 1 0 1 0 1
UP UP R UP >
DOWN = DOWN = DOWN =

- Reset after changing the energization mode.

B Input Pulse Monitor

Cu
Input Co
Cx |
] EEEEEEEEEEEEREREEER
Output Co

Bl Example of Application Circuit (ipolar wiring motor)

Combined with the power hybrid IC 2av >

o 4 l i

5V
+ GND
GND | # 13
o———i11 16 8 9 1 15 19 8
Driving input 4 & g 1;‘ O}External output
O—4
Energization mode setting 0:5 13 4
6
5V > 7 12 25
1 3
10 24
Resetinput O——g 5V .
2 26 21 7

PMM8713PT _{

PMM2101

GND GND
Energization mode setting

Pin No.  Terminal symbol Input level Motor operation
H 1-2EX
5,6 Ea Es 0 2EX

fi?%
}_.

5V

D

©

Stepping motor

@ The normal initial reset may not be performed during unstable VCC after turning the power ON. For

reliable resetting, hold the R terminal (9-pin) at the “L" level till the VCC becomes stable.

Vcc (16-pin)

4.5V

R (9-pin)
1.5V MAX. 1
cv

@ Power hybrid IC : Refer to page 47 for the PMM2101 specifications.
@ Refer to the PMM8713PT Operation Manual for other application circ
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IC for stepping motor

HIC for the 2-phase stepping motor

PMM2101
Full Step / Half Step

Bipolar

B Characteristics

*Enables high speed and high torque operation by using bipolar constant current switching method.
- Enables compact driving circuit configuration with few of externally attached parts.
- The overheat protection circuit is incorporated to assist the safety design.

B Maximum Rating (Tc=25¢) B Recommended Operating Conditions (tc-25t)
Item Symbol Rated value Unit Item Symbol Rated value Unit
Source voltage-1 Ve 8to 60 Vv Source voltage-1 Ve 10 to 50 )
Source voltage-2 Ve 0to7 V Source voltage-2 Ve 4.75105.25 V
Output current lo 1.4 A Output current lo 1.0 A
Allowable loss P+ 35 (Tc = 25C) w Oscillator

F 20 to 27 kH
Thermal 8 3.57 T/ W frequency ¢ to i
‘rJeS|stf’:1nce 8 25 T/ W ?e‘r):;;:tr:trlljre Te -25 to 85 T
unction T 150 @
temperature
Conservation Tus 40 ~ 150 °
temperature

Hl Dimensions [unit : mm (inch)]

Pin No. Name Function

1. Veea Power terminal for controller section

2. ENA A Enable input terminal 40%03

3. 91 Arm drive input (1'57f'01) 44023
4. ¢ 2 Arm drive.input : : (523253028) 38402 = (.16£.012)
5. CRA One shot time constant setting terminal 1 ‘ #3.3402 ‘ 7 (15=+.008) -f\ s | =

6. Viet A Motor current setting terminal (.04) | (9.13%.008) [ 1(.04) ol § || "u',l H

7. LGA GND Py #,{PMMNOKTJ f "-,;,\—' 8

8. Ve A Motor driver power terminal Control No. = —

9. VsA Motor current detection terminal and Lot No. 1 27==|= r

10. M1 Motor output o3 g5 0.25 e
1. Rs A Detection resistor connecting terminal = =2 (.01) ﬁ s

12. M2 Motor output :0257) i 20 6 +8.%5 s

13. PG P.GND ’ T 1.008 | 254 3.4
14. M3 Motor output 26x1.27=33.02 -02 -.002 1) (.13
15. Rs B Detection resistor connecting terminal (26x.05=1.3)

16. NC -

17. NC -

18. M4 Motor output

19. Vs B Motor current detection terminal

20. Veer B Motor driver power terminal

21. LGB GND Operational truth value table

22. Viet B Motor current setting terminal ENAA(ENAB) ¢ 1(®3) ¢ 2( ¢ 4) M1(M3) M2(M4)
23. CRB One shot time constant setting terminal L L L OFF OFF
24, ¢3 Arm drive input L L H L H

25. @4 Arm drive input L H L H L

26. ENA B Enable terminal L H H OFF OFF
27. AL Overheat alarm output terminal H - - OFF OFF

IC for stepping motor
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[ROTECHTTENGIGd Specifications

HIC for the 2-phase stepping motor

PMM2101 Full Step / Half Step

M Electrical Characteristics (Ta=25)

- Rating .
Item Symbol Condition MIN. Standard MAX. Unit
"H"level input voltage Vin cc2 =5V 2.7 — Veez V
"L"level input voltage Vi Veea = 5V 0 - 1.0 V
"H"level input current I Veez =5V, Vi =5V - — 10 MA
"L"level input current I Veez =5V, Vi= 0V — - -50 LA
Reference voltage (Vrer) input current Iret Veez = BV. Vet = OV - - -10 A
Current detection (Vs) input current Is cco =5V, Vs = 0V - - -10 M A
Forward direction voltage of FET diod Ve lr=1A — 1.3 1.5 V
High output saturating voltage Vee tsatiH lc=1A — 1.0 1.4 V
Low output saturating voltage Vee (sat lc=1A - 1.0 1.3 \
Low output saturating voltage Ir Vi = G0t Vo = O - — 10 Ba
Vour = 60V, Vgs = 0V — — 10 oA
Power current to controller section lcc2 Veez = = 5V (during circuit operation) - - 75 mA
Alarm terminal current laim Veez = 5Vs Vam = 0.5V - - 2 mA
Overheat alarm operating temperature - - — 125 = T
Overheat protection stop temperature - - - 150 - G

Bl Overheat Alarm Output

The overheat protection circuit outputs an alarm signal at +125C at the internal junction in the IC, and activates (motor excitation OFF)
at +150C .

Veeal+5Y) @ Transistor ON during alarming
External pull-up resistor Vce (ON) : 0.5V MAX.
zrn ] epprorimate 10w lalm : 2mA MAX.
@ The alarming signal output and overheat protection circuit
Open collector output recover automatically when the temperature lowers.
- PMM2101

Bl Example of Application Circuit

20V >
-
Zr Cs
PGND «¢ l
w | Lo | e
v cl
+ GND P
R3 R4 -
o PaNVANANANISI
GND 13 20

o——1 16 8 9 1 15 19 8 Orange

P e ——0 10
Driving input o § lé O} External output 12 Blue
O——4 Red

14
- : Yellow

Energization mode setting OE g 13 N 18

5V >—— 7 12 25 5 R7 Stepping motor
11 3
C3
: 24 '—
Reset input 0——— 10
9 5V 6 23 R8 [
22 26 21 7 ca
PMM8713PT RS 2 l l | !
R6é PMM2101 GND
GND GND 5V

@ Refer to page 53 for the PMM8713PT specifications.
@® Recommended circuit constants for PMM2101

Vret~Output current characteristics

1.2

Applicable Constant Applicable Constant 210
R1,R2 5W 0.68 Q C1,C2 1000pF  o0s p
R3,R4 1./4W 3.9k0 C3,C4 3300pF £ e P
R7,R8 1/4W 15k Q C5 330 uF s g

Zo4

302
@ Determine on the R5 and R6 constants referring to the Vref-

0.0
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

output current characteristics.
Vref Voltage (V)

@ Determine on D1 to D4.

Peak reverse voltage = 100V
Output current = 1A
Reverse recovery time = 100ns
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HIC for the 2-phase stepping motor

PNVIM2301
Micro Step

Unipolar

B Characteristics

+ Sine wave driven micro-step driver.

- The current detection resistor is incorporated.

- MOSFET is used for the power driving circuit to reduce heating.

- Totally packaged to reduce parts for the peripheral circuit.

- Enables selection from the 5 various excitation modes by the external bit signal.

B Maximum Rating (te=250) Il Recommended Operating Conditions (ra=25c)
Iltem Symbol Condition Rated value  Unit Item Symbol Condition Rated value  Unit
Source voltage-1  Vccimax. Veez = 0V 52 ) Source voltage-1 Ve With signal 10 to 45 )
Source voltage-2  Vccamax With no signal 7 \ Source voltage-2 Veee With signal 5.0 = 5% V
Input voltage Vinmax Logic input terminal 7 \ Input voltage Vi - 0 to Veez )
Phase current lon max. 0.5sec, 1pulse, Vcer applied 4 A Phase current lon Duty 50% 3 A
Operating Clock frequency Clock — DC to 50 kHz
T 3 - 105 C i

temperature on CMAX W|thstan.d voltage of Voss _ 100 v
PCB phase driver

TG Timax. - 150 ®

temperature

Conservation Tus _ 4010125 T

temperature

Hl Dimensions [unit: mm (inch)]

Pin No. Ierm\'nal name Pin No. Terminal name [ (2%4)

1. B 12. Veea 60

2. B 13. Veer (2.36)

3. P.GND A 14. Clock IEN] [ga) .

4. P.GND B 15. CW ./ CCW 0 PMM2301 28

5. A 16. Reset ©olg = 3 Yo

6. A 17. Return ol [ 2

7. Ver 18. Enable 1 TTTTTTTITTTTIITIITTT 22 +02

+0.2 . 0.4-0.05

8. Vet 19. Mo 2-36 ||| a‘ 0.5-0.05 <@ +.008

9. Mode 1 20. Mo 2-14) (027208 = :016-.002

10. Mode 2 21. Moz 91 21x2=42 aa 2.9

1. Mode 3 22. GND (35) (21x.08=1.68) L

H Each Terminal Function

Terminal name Function Functioning condition

Vet Motor current setting input -

L . Mode 3 = “H" level : Operates at rising edge

Clioa Wi cliiving Pl i Mode 3 = “L" level : Opperates at risinggandgfalling edges

CwW /cCcw Motor rotation direction setting input E I:ee\;’eﬁl==(§:g:llvr?;?atlci):n

Reset System reset Reset = "L" :o:

Return Forced return to phase origin Forced shift to the origin of the present energization phase with Return = "H” =]

Enable Power OFF input Enable = "L" 3

Mo Phase origin monitor output “L" level output at the phase origin. E’

Moi. Moz Monitor output on phase energization status Outputs level signal on the present phase energization status. E
cP::f;inate A phase B phase A phase B phase %
MO1 H L L H °
Mo2 L H L H o
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HIC for the 2-phase stepping motor

PMM2301 Micro Step

B Energization Mode Table

Input condition Energization 1 step angle Number of basic
Model Mode2 Mode3 mode (degree) angle division

L L H 2EX 1.8 11

H L H 1-2EX 0.9 1/2

L H H W1-2EX 0.45 1/4

H H H 2W1-2EX 0.225 1/8

H H L 4W1-2EX 0.1125 116

@ Conditioned on the Mode 3 = L, one pulse operation is performed at every rising and falling edge of the clock pulse. Accordingly, the
operation becomes unstable if the driving pulse duty ratio deviates from 50%.

B Electrical Characteristics (Tc=25C. Vce1=24V. Vec2=5V)

- Rating .
ltem Symbol Condition MIN. Standard MAX. Unit
Veez Power current leco Enable = “L" - 4.5 15 mA
Effective output current loave Each phase R/L = 350/3.8mH, Vref = 0.6V 0.45 0.50 0.55 A
Forward direction voltage _ _
of FET diode Var ls=1A 1.2 1.8 \Y
Output saturating voltage Vsat RL=7.5Q (I = 3.0A) = 1.4 2.6 Vv

“H" level input voltage Vin 9to 11, 14 to 18 pins 4.0 - - \
“L" level input voltage Vi 9to 11, 14 to 18 pins - — 1.0 )
Input current I 9to 11, 14 to 18 pins = GND level, Pull-up resistor 20k Q 125 250 510 A
Vi input voltage Vi 8-pin 0 - Veea /2 Vv
Vet input curren I 8-pin - 1 = oA
“H" level output voltage .
Vi 1 21 = A, |l =-3mA 2.4 - = \
Mo Mor. Moz oH 9to pins | =3mA, 3m
“L" level output voltage . _ _
Mo. Mor. Moz Vo 19 to 21 pins | =3mA, | =-3mA 0.4 \
PWM frequency Ec! - 37 47 57 kHz
l Example of Application Circuit
Vcea(5V)
PMM2301 Veer
; 19 o 10to 45V
12 20 ——O External output
13 2 C Orange White
O 9 6
. Blue +
Energization mode setting O 10 5 c1
Red
O 1 2 =
Yell
Clook O 14 1 = Black
cw/cew O 15 Stepping motor
Reset @ 16
3 °
Return O 17
Endde O 18 4
8 22
P.GND
R1
+ Vref
c2 M

R2

GND

Recommended circuit constants
C1 c2
100 14 Forover 10 uF

@ Determine on the R1 and R2 constants based on the Vref voltage calculated from the following formula.
Vref (V) = Motor current adjusted value (A/phase) x 0.6



Safety Consideration

The drivers and stepping motors are the products designed to be used for the general industrial devices.

When using those, pay enough attention to the following points.
- Read thoroughly the Operation Manual 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 with 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.

1Use for the medical devices concerned with a fatal accident.
2Use for trains, elevators, and so forth that are likely to cause an accident resulting in injury, damage or death.
3Use in the computer system highly influential to the social life or the public systems.

4Use 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.
Read the Operation Manual thoroughly prior to the use (placement, operation, maintenance and inspection) to put the product

in use properly.
Make yourself knowledgeable and familiarize with the devices, safety issues and cautions before handling the product.

After reading the Operation Manual or the like, keep it in the place where the users can refer to whenever necessary.

Indication by (Warning Label) on the product
Either or all of the following indications are given by the Warning Labels depending on the type of the driver or stepping motor.

This label is stuck near the high voltage part such as the electrically charged or cover-protected
section, warning that the place where it is likely to cause an electric shock.

This label is stuck on 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 stuck near the GND terminals of the driver or stepping motor for which grounding is

Usepoper required, suggesting that the terminals should be actually grounded.

fEfR This label is stuck for the driver or stepping motor to which the power source is applied in the voltage
exceeding the safety standard, drawing attention against the electric shock.

Safety ranks of the cautions
Following four ranks are provided.

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

ACAUHON Improper operations or use is likely to result in average or minor injury, or in property damage.

In spite of the cautions with the Acwnon CAUTION label, it may cause serious results. Either
the contents of the labels is describing important cautions to be followed inevitably.

®PROH|B|TED Indicates what shall not be done.

o COMPULSORY  Indicates what shall be done.
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<>DANGER

< General matters >
Do not use the product in an explosive, flammable or corrosive atmosphere, watery
place or near a combustible material. Doing so may cause injury or fire.

Have a person with expert knowledge 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
immediately 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.

< 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 result in
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.

Follow the instructions for the direction to place. Failure to do so may cause
a trouble.

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.

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

/N\CAUTION

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

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.

< Operation >
The stepping motor is not equipped with any protective device. Take
protective measures using an over-current protective relay, a ground fault
interrupter, a protective device from excess 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.

QPROHIBITED

< 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 assemble or repair the product. Doing so may cause fire or an
electric shock.

< General matters >
Do not remove the rating plate.

€@ COMPULSORY

< 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.



Inquiry Check Sheet

Please provide the following information when placing an order or making an inquiry.
Also feel free to include any questions that require our attention.

Company Name:

Date:

Department:

To contact us:

Telephone :

Phone: +81 3 3917 5157

Fax:

Fax: +81 3 3917 0643

1) Application:

2) Name of Machinery:

3) Number of Units:

Iltem

Contents

Name of target equipment

Equipment name, category (transport, processing, test, other)

Name of servo axis

Axis name, axial mechanism (horizontal/vertical), brake mechanism (yes/no)

Current condition of above axis

Manufacturer Name ( ) Series Name ( ) Motor Capacity ( ) Hydraulic, Mechanical, or New System ( )

o0 e

Positioning accuracy

+ mm / = um

®

Operation pattern

Reference formula:
G- [m/s?] [1G=9.8,m/s?),1(m/s?)=0.1G]
L Feeding Speed V [o(m/s?)=V(m/sec)+t1(sec)]

[D(m)=V(m/sec)x(t1+t2)(sec)]
I

L
)— | Time[sec]

Moving Distance
Acceleration o

[m/s]

Feeding Speed T L
:Movmg Distance D:

I(Stroke)

[m/sec]

| —t1( )= | ———12( )——— | «<t3(

Mechanism

Ball-screw/screw-rotation type (horizontal), ball-screw/nut-rotation type (horizontal),
rack and pinion (horizontal), belt/chain (horizontal), rotary table, roll feed, instability

Various measures

Related documentation ( already submitted ; send later by mail ) Visit/PR desired ( yes / no ) Meeting desired ( yes/no )

Miscellaneous
(questions, pending problems,
unresolved issues, etc.)

WT (table mass) kg WL (work mass) kg WA (mass of other drive parts) kg
WR (rack mass) kg WB (belt/chain mass) kg WC (counterbalance mass) kg
Fa (external force in axial direction) N Fb (ball-screw preload) N T (roll pushing force) N
Dr1 (drive-side roll diameter) mm Dr2 (follower-side roll diameter) mm
Lr1 (drive-side roll length) mm Lr2 (follower-side roll length) mm G (reduction ratio)
JG (speed-reducer inertia) kg-m?  JC (coupling inertia) kg-m?
JN (nutinertia) kg-m?  JO (other motor-axis conversion inertia) kg-m?
X Db (ball-screw diameter) mm Lb (ball-screw axial length) mm Pb (ball-screw lead) mm
@ | Mechanical structure
Dp (pinion/pulley diameter) mm Lp (pinion axial length) mm Tp (pulley thickness) mm
Dt (table diameter) mm Dh (table-support diameter) mm LW (load shift from axis) mm
Ds (table shaft diameter) mm Ls (table shaft length) mm
p (specific gravity of ball-screw/pinion/pulley/table-shaft material) kg/cm?
Iu{friction coefficient between sheet and sliding-surface/support-section/roll) P1 (specific gravity of roll-1 material) kg/cm?®
P2 (specific gravity of roll-2 material) kg/cm? K (internal friction coefficient of preload nut)
m(mechanical efficiency) JL (load inertia of motor-axis conversion) kg-m?
TF (friction torque of motor axis conversion) N'm TU (imbalance torque of motor axis conversion) N'm
@ Speed reducer Customer-provided ( / ); Sanyo standard (planet/spur/no-backlash-planet:: / ); other( / )
Sensor type specified (yes/no)
@ Sensor type Yes: (incremental, optical absolute, optical absolute [resolver absolute with incremental function] )
Resolution ( )
@ Input format Position, speed, torque, communications ( SERCOS / CAN / DeviceNet ) other ( )
m Upper-level equipment (controller) | Sequencer, laptop, customer-developed product, Sanyo-provided , other ( )
@ Usage environment and other requirements | Cutting , clean-room use, anti-dust measures, other ( )
@ Estimated production Single product: ( ) units/month  ( ) units/year
@ Development schedule Prototype period: ( )Year ( )Month  Production period: ( )Year ( )Month
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/\ Cautions

* Read the accompanying Instruction Manual carefully prior to using the product.

M Precautions For Adoption

/\ Cautions

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.

 If applying to medical devices and other equipment affecting people’s lives, please contact us beforehand and take
appropriate safety measures.

« 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 drivers and motors 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.

Always follow all listed precautions. * For any question or inquiry regarding the above, contact our Sales Department.
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