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WHAT IS STEP MOTOR?
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2Ty TE—2DEE

Rotational speed of Step motor is defined by pulse rate and its
rotational angle is defined by the amount of pulses. These digital
signals enable open loop control, which does not require
feedback structure. On the other hand the unit step angle is
defined by the mechanical structure of a rotor and a stator.

The Step motor is also called Stepping motor, Stepper or Pulse
motor because no unified name is established. Tamagawa Seiki

Co., Ltd. unifies to call it Step motor.

SPECIAL FEATURES OF STEP MOTORS

o tLH L =ik, [FiR& Wi N T,
® [Hlfii 5 13 A SIS0 ZE S Bl LT &
D E9,
® M IZASTIDISIL AL A ML £,
O i IS ARAMAEMHL T3 728, M)
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B2z <. RFAHELEHA,

® Step motors are able to start and stop, rotate and
reverse.

® Rotational angle is proportional to the number of input
pulses.

® Rotational speed is proportional to the input pulse rate.
(pulse ratio)

® Even in the state of non-exciting, some self-holding
torque(Detent torque) is generated because the
permanent magnet is used.

® High torque, high response and light weight.

® Micro step drive, high accuracy and less expensive.

® Maintenace-free because there is no mechanical

defacement like a brush for a DC motor.

CAAZOATICHEHEINEELRFEL LICHEPIETEZ BN ET,

* There may be cases of production stop on the models listed here without notice.
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KINDS OF STEP MOTORS

2T 9 TE=RIFOAEHEOLONH D %
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L7 o T, Mo & =i, R L2
(Detent Torque) 23FAL 9,
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There are many kinds of Step Motors.
Only rotating types are listed in this catalogue.

VR,PM,and HB types are widely used.

VARIABLE RELUCTANCE TYPE

This type with a rotor in the shape of a gear which is made of an
electromagnetic material, absorbs and repels with
electromagnetic force produced in a stator coil. The rotor shall

rotate in accordance with magnetic pole rotation in the stator.

PERMANENT MAGNET TYPE

This type shall absorb and repel a rotor formed out of permanent
magnet with electro-magnetic force generated in a stator coil.
The rotor shall rotate in accordance with magnetic pole rotation
in the stator. So the detent torque shall generate in the case of

no power excitation.

HYBRID TYPE

This type combining VR type with PM type consists of a gear-
teeth-shape rotor made of an electromagnetic material and a
magnet having a magnetic pole in the thrusting direction. Then
this type shall absorb and repel with electromagnetic force
generated in the stator coil. The rotor shall rotate in accordance
with magnetic pole rotation in the stator. So the detent torque

shall generate in the case of no power excitation.

24H 0.45°,0.9%,1.8° /AT v J7H
/ Step Angle

2 phases

548 0.72° /AFv IR
5 phases / Step Angle

B&E»F R
Rotating Type

218 _

PM & ophases 24 Z1H45°,90° ATV TH
418 2, 4, Multi-poles  / Step Angle
4phases

ATFYITE=H
STEP MOTOR

E & 5 R
Linear Type

SRz Distribution Type

3#8-448, 1.8°,75,15°/AFvTH
3 phases 4phases / Step Angle

SE
Multi-Stack Type

5 Zewgans




(JEM-TR-157-1996k %)
Extracted from JEM-TR157-1996

2Ty T E—SORELTEE

DEFINITIONS OF TERMS FOR STEP MOTORS

H B H B £ 5 B A iE B
ltems Terms Symbols Units Definitions
] 5 48 B # R 9 27— 2 HARO 1 1B 12 1) QEFES.
Winding resistance DC resistance of stator winding for one phase
2 EIRA LRI AR L mH AT7F—2EBODIEYNDA L E 752 ADRKE,
Winding inductance Maximum value of inductance of stator winding for one phase
BEFOMICEITHEMEE—X > b
3 BEF1F— v I P Moment of rotor inertia related to its axis
Rotor inertia 9 Ju= GD?
4
EEFICKABAEI»FER SN TVWBIHEIC. EREIX
RETHEW,PS ML EMA. AEEMEELC S L
. BICRETIHRA MV Y, BRIFERE VT XEZRR
ki ad N V1% I‘}b7t%)l:\5
4 Td N-m ) ° o

Detent torque Maximum torque that is generated when any angle deviation is made
by applying external torque in non-exciting state for the motor using a
permanent magnet on its rotor.Also it is called non-exciting holding
torque or residual torque.

P I FREDEARICE - T 1HES/VILICHIGT 2 E
. 7TV /AR 0s ° (B) | ETHORRNEEARE,
Step angle ° (deg) Theoretical rotational angle of shaft corresponding to one command
pulse in defined exciting sequence.
1 EMREERE L= 2D X Ty TAE
The step angle when it is driven by 1-phase exciting.
VR FEDIFE For VR type :
o0
7 BRR7 v 7TRAKE 0t ° (&) PM#;. HB FSMIFE  For PM type and HB type :
Basic step angle ° (deg) _ 360°
0 ="%m.z
m: X7y EXTE—2DEH
m : Number of phase of step motor
z : O— 2 WM T BATAT L
z : Number of rotor teeth or number of pairs of magnetic poles
= & B K WSRMPEE LA L EEER L TED LEEERER,
8 R = o IR A Nominal winding current defined in considering the saturation of magnetic
ated current L .
circuit, temperature rise, etc.
& B E A - S BERBIE AT OICBELSREMEBE,
9 = VR \Y% Applied voltage necessary to flow its rated current.

Rated voltage VR=R . Ir

FTE DB AICHE VY, EARER T L. BlETF#
o OB D S BETRAS A e X ICRETHRA ML
10 RoNT 1 2T MVT Th N-m To MABIENLIEH NI,

Holding torque Maximum torque that is generated when any angle deviation is made
by applying external torque in the defined exciting condition. Also it is
called maximum static torque.
ATvECTE-2ERETHL-ODANESTE. B
FIRERIY ) DSV A TRLEDHD,
INVAEEBE D WD,

KL Z L1 R Bif7 & L T “pulse per second” DB (pulse/s) & A3,
11 b ot fp pulse/s R L REBEELHEWVGEEIT (pps) ZHVWTH LU,
uise rate Input signal for driving a step motor, which is represented by number of
pulses per unit time.
Also it is called as pulse frequency.
Pulse per second (pulse/s) is used as the unit, or pps may be used if it
causes no doubt.

Zamugaua, 6
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RABREE K

Maximum self-starting frequency

fs

pulse/s

BEMKET. HE»S5A5NE Ty TIRDEREN/ SV
ZEREICHE L TBEB N FIREL &K/ VIV X EIEE
Maximum input pulse frequency that can start itself to synchronize with
the input pulse frequency applied from outside as a step function in no

load condition.

13

RRICER K

Maximum response frequency

fm

pulse/s

EATRREICEWT, REEERAIRELRARE)/ VLR
5P %88

Maximum input pulse frequency that can operate synchronously in no
load condition.

14

B2 & by

Starting torque

Ts

HBEREN/ NILAEIHE T, BREEIFREEGRARR LY,
Maximum load torque that can start itself at a certain input pulse
frequency.

15

EEB) ML

Starting torque characteristics

Ts (fp)

BRED/NIL R B ER S AEED MLV T & DRIRIFMEIR, X
=T 4 THEEDND,

Characteristic curve of starting torque related to input pulse frequency.
Also it is called as starting characteristics.

16

RAEE NILY

Maximum starting torque

Tsm

10pulse/sLl T DERE)/ NIV R ELEEICH 1T B8 MLy
DEKXIE,

Maximum starting torque that can input pulse frequency below
10pulse/s.

17

i N I/

Pull-out torque

To

& HERED/ NIV 2 EE M CRIEEEGZAIRE LR ML T,
Maximum torque that can operate synchronously at a certain input pulse
frequency.

18

iR = 5

Pull-out torque characteristics

To (fo)

BRE)/ UL X ERA & B R L2 & ORSRIS IR, X
W= THEEEDBV D,

Characteristic curve of pull-out torque related to input pulse frequency.
Also it is called as sluing characteristics.

19

B & 8 %" =

Self-starting region

2Ty TIROEREY/ NIV X B EICREA L THEE - 151k
» T & B4EE,

The region where the motor can start and stop, synchronizing with its
input pulse frequency with a step function

20

F HA E & R

Synchronizing operation region

BEEEREEA. /NIVAFERERLZICERSET
Wotime. HIVREBR ML EEIME €TV o7k
JBEIC, @&EFH. REfzkbH T (0EER T X S5,
2= EDB VD,

The region where the rotor can continue to rotate synchronously when

its pulse frequency or its load torque is increased over the self-starting
region. Also it is called slue region.

21

INJVA LA B
1F— vk

Pulse rate vs. inertia characteristics

fsL(Ju)

pulse/s

BfRM -2 v EBRBERBOBEREZRLAZHD,
—RI. BRI - v DRIIE & IS ARBIER
BIET L., BEFOEE MV IPEETE 355,
B IEROXDBARN KLY B,

Relation between moment of load inertia and a self-starting
frequency. Generally when its moment

of load inertia increases, its self-starting frequency decreases and it
is shown by the following equation if

the friction torque of load is negligible.

fs
fsL="——"—"
e

Where

fs . BB BREEIEE  (pulse/s)

Self-starting frequency with load (pulse/s)

fs  EETIFEESRE K (pulse/s)
Self-starting frequency without load (pulse/s)

JiBREIAF—Yy (kg - m?)
Moment of load inertia (kg - m?)

Ju:[BlEEFIF—2 (kg - m?)

Moment of rotor inertia (kg - m?)

7 angaus,
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IAVIZ IS
(W74 ==

Pulse rate vs. torque characteristics

T (fp)

BRED/ NIV RBEIREEL & BAE LT & ORARIFMERIR,
Characteristic curve of generating torque related to the input pulse
frequency (pulse rate).

R=IWF 42T MILY Th
BAIEEINILY  Tsm
fHENNILY Ts

(R&—7 1 > T4
B RILY To

(RIv—A > TH5E)
FIEEEnsEIE
(R JL—%E15)
=RAXBEEERE fs

‘ BiLE)FRIE

SONTEIC
(R&— KX by THEE) H_,j/crt UL

—= INJLZAL A~ o (pps)

Holding torque : Th
Maximum starting torque : Tsm

Starting torque : Ts
(Starting characteristics)

Pull-out torque : To
/ (Sluing characteristics)
Synchronized operating

region (Slue region)

Torque

—

Maximum self-starting

(N-m) frequency : fs

Maximum response

Self-starting region / frequency : fm

(Start-stop region)

— Pulserate  fp (pps)

23

A E B E

Angle accuracy

BEZAEDBEERTHNT,

(1) 8 1E A& FE525E Positional accuracy
(2) BsE R = Step position error
»HD,

The accuracy of rotating angle, depending on
(1) Static angle error

(2) Step angle error

24

Bk AR

Static angle error

€

%

BEFRETHEDRHEARIC S > TERICERER
ERLTC. BEFOEBO—REHERAELT. 2D
RPN A7y T DOEEGEFEEEZESIES, DEF
DOEEFOEHR LEOMNE EEFEDOMNBEDEE. &R
Ty TTEILB0 IChE>TRIEL, ZDENT T X
AINRAEE 1 F RADKKEDED T DE, F7-.
RODEDICRTZENTE D,

The rotor is rotated step by step from any angle by means of flowing
the rated current to its winding

in defined exciting pattern with no load. Then the

difference between the theoretical angle and practical angle is
measured over 360° and the average of maximum absolute positive
and negative values is defined as static angle error and represented as
follows.

., [I+A6il+1—A051]
Eo =% 20s

X100(%)

@@98
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Static angle error

24

€p

%

- = |-
[ S

Where
Ep: E%Jj:ﬁf‘ga_'%l ................................. (%)

Static ANGIE EITOF ++vevvveeiiiii (%)
+A0i: T ARKE (0i—iBs) -
Max. positive value (i —i608)-----ereeeeeeenns (deg)

—AGj: A F XERKE (0i—i6s) weeeveereen ()

Max. negative value (0] —jOs)
Os: BBERAD AT v THAE ...

Theoretical step angle -« wweeveeeeieieniniannn

-
>
>

+A0i

1013

i S e TR

I
>
>

—A0j

Ik

Rotating angle

Bk m ERE

Step angle error

25

€s

%

EEAFRE CAREDB#EARIC L > TERICERER
ERLT, BEFOEEN—REHERELT. ZD
RAPS51 A7y T7¥DOAEGEFEREEZIES, CDEX
DNV R7yTZEDAEE, BRENDIT v THE
DEE360" ICH> THEL. ZDEDTZ AN
KEEX A FAADZEKE, £7z0 RDEIICKRTZ
ENTES,

The rotor is rotated step by step from any angle by means of flowing
the rated current to its winding

in defined exciting pattern with no load. Then the

difference between the theoretical angle and practical angle for each
step is measured over 360° and their maximum positive and negative
values are defined as angle error and represented as follows.

_ A6 o
€5 =% 5 100(%)

3o
and €s

- = |-
(S S TN

Where

Os

851
€S
+A0i:
+A0i :

—A0bj:
-AOj :

Os:

—AGb;j o
— X 100(%)

BiixmERRE
Step ANQIE BITOr- s eeurerserieiiniiniiies
AP S PN |
Maximum positive value
(= 6i—60i—1—0s) -
(= Qi—0i—-1— ()S) ........................................
ES VS Y|

Maximum negative value

(= 01—91_1—65) ..........................
(2 0] = O] =1 = BS) errreereeremeieneninrineieeis

(PR X T v THE-

- Theoretical step ang|e ..................................

EXTUYREE

Hysteresis error

26

ABOn

T—2EMO TN TOFIEAEICH T 5 EHEF &Pk
EDRAAERE,

Maximum difference in all static angle errors between CCW and CW
rotation of motor shaft.

9 ngaus,



B Y4 7 0OX7 v 7ERE) (Microstep drive) |

’ B Vernier drive

ATy TE=2FE, MCHARZT 9 TG Z DL ThH
XN BREREIY Ta—L§5ZLI2k->T, K
AZ2T o THEBTANZX SIS EI L THEIcX 5,
(sz’_;i‘ﬁ ............ éﬁ) ZOEE R A4 O RT T
WE), I=27 v TEE & BIRS,

Generally a step motor is rotated by each basic step
angle or the half of it, but can be driven by interpolated step
angle (e.g. 1/16, --- ,1/256) by means of controlling the
winding current. Also this driving technique is called as
Micro-step or Mini-step driving.

B 2O0—-7v 7, AA—4" > (Slow-up, Slow-down) |

’ H Slow-up, Slow-down

27y 7 E— Z ORIMERESR A FH L, mlciXE§ %
WA, Z2u—7 o7« 20—V ORIEEEAHOCS R
%, ZHUiE, EAE. BRI, ST -7 v 7,
2a0—RyvEENRDH D,

(1)Z2O—7 "y 7 (Slow-up)

T ZHBAS L 2R U Clalfd 3 & 5o, BB
B s diF A @ 2w T4 5 2 &,

(2)2x@a— 47 > (Slow-down)

E—ZAAS L ZIZREBI LTRSS 3 k512, BRE)E
B s diF A @ 2w ki 5 2 &,

For driving a step motor in high speed using its
synchronizing operation range, the control technique of
slow-up and slow-down should be used. This technique
uses a linear pattern, an exponential pattern and a S-
character pattern.

(1) Slow-up
To accelerate the motor with proper gradient in driving
frequency as to rotate it to synchronize with the input
pulses.

(2) Slow-down
To decelerate the motor with proper gradient in driving
frequency as to rotate it to synchronize with the input
pulses.

B HIRFE S (Resonance) |

’ Bl Resonance

2Ty T E—-ZEREI L &, & DFEEDRE) RIS
BOTEIIREIPKRE LS LoD W b s QR HFE
Ao B [BHE T O ARNEE 5B ERRE, SLIBIR & 6015,

Resonance means an unstable operating state of a rotor
where its vibration is suddenly amplified or the output
torque is suddenly decreased at particular input
frequencies.

W EJ)L—7Hil{# (Closed loop control) |

’ B Closed loop control

2Ty TE— A ORERANEE BRI L, BERFOZENISHE
ST, A YIDIRZ 5235 F— & AEREIT 5 Hk, ViE
BINHEE LT, 2y a— 25 iHT 2 HERH 5.

A driving technique of a motor that detects the rotational
angle of a step motor and switches the exciting phases
corresponding to the motion of a rotor. An encoder may be
used for detecting the rotational angle.
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DRIVING MODE OF A STEP MOTOR

2T T — X EWETAEAEZT v T — 2 DL
ICHERERER K OER AN, Y10 68z Tl 3 % 5%
NHB7D, 279 T E—ZHD K I 43— BBk

D T i ‘ﬁ—o
GO &5 1 F kG, BE)RE, DCREA RIKBET
‘a—o

2T 9w TE—ADONENEED D 0E, £V IRk A
WETBEDIZE TV v LT, Rz rya—4,
KEENMTHZEEHDET, ZHITED, ThiDd
DT 4 =Ny Z2HOT V7 F 7SS S LB %
STEZET,

o ANZHNERT VNSO XV Y SR A OGE
FTHILETEET,

For driving a step motor, it is necessary to excite its
windings by DC voltage and current in sequence.
Therefore a proper drive for a step motor is needed. An
oscillator, driver and DC power supply as shown in the
right figure are necessary as minimum components.
For improving the angle accuracy and damping
characteristics of a step motor, an optical encoder or
other sensors may be added, and then an adequate
amplifier for feedback may be needed.

Also the damping characteristic can be improved by a
mechanical damper.

TIVZATF v THR

INIL X
FEHRER
(7av )
Oscillator

4

DCER ERENEE
Dgugg‘l’;er :t> Driver
(NI K=~ 2T HR)

/, _______

1

I

1

\

\

\\ _______

*T7oar / 23y FE—4
i XY ‘)‘( KFEKXT>a-4 7 -
37|I:|I(dj 7 (R, %05 —4%) Stepmotor

ock diagram Optional optical encoder

(or tachometer)

Full-step driving mode

ATy THBPFERZ T T HETHE T 5 HXTY,

N—TDXAFvTHRX

In this method step motors are driven in the basic step
angle.

Half-step driving mode

27 FRABIART » TREDL/ 2081 CHRIT 2 /i
AT,

{17025y 7H

In this method step motors are driven in half of the basic
step angle.

Micro-step driving mode

AT TRABIERZT 5 THEDL,/ N O AL CHE§ 575
ﬁb(“—a_o

T2 OREMRIIH T ER L BN TETNIMLT £
— 2 EWo IS E LB NTY . EDORHPERIZHNT
o, MR < BRI RIS 30T & A S HRE) & 4
L2, MRl £,

11 sawyaus,

In this method step motors are driven in 1/N of the basic
step angle and the rotation of a motor can be smoothed by
means of the electrical interpolation by controlling the
current for each winding.




2 AT 7E—4 2 Phase Stepmotor

:l: 3,
ﬁnﬁi Wiring diagram A
1.1=FK—-5 coM
Vil B R D A —E THEAHICIER U D R 2 3
LEDTY, x
1. UNIPOLAR m
B© com® B
1.1 1¥HEh# [step A B A | B [com
HHE LMD A D BB IRER AR L 7. N -
1.1 One phase driving 2 ON +Vv
Insert voltage into a single ph il larly. 3 ON | +V
nsert voltage into a single phase coil regularly o on =y
A B A B | coMm
1.2 2MEh## % T on ON | +v
HIE 2 AH O BRI E R 2 L % 5 1 ON | ON +v
- 2 ON ON +v
1.2 Two phase driving 3 ON | oN | +v
Insert voltage into two phase coil regularly. 0 ON ON +Vv
| Step A B A B | com
1.3 1-2 HHEHEE 0 82 ON ix
» — R AR s £ S 1
LM & 2 M & ISR A Wi L £ 7. > T on T on gy
1.3 One-two phase driving 3 ON +v
. 4 ON ON +Vv
Insert voltage into one phase or two phases s ON v
alternately. 6 ON | ON | +v
7 ON +Vv
0 ON ON +Vv
- ° — A
2. N K—=Z
2HDOERICwmED R ZEREMA . Z
N LIS ZERY0OMZ B8 DL LET, A
2. BIPOLAR
The voltage with different polarity to be inserted
to the two phase coil shall be changed B B
alternately in turn. — —
| Step A B A B
0 + - - +
1 + + — —
2 - + + -
3 - - + +
0 + — — +
SHAT Y 7E—2 5Phase Stepmotor
:|: 3, .Ll.: — ~
ﬁn:ﬁ'c Wiring diagram E}Jﬁﬁ v/ '7- - A Exciting sequence
# Blue
= LA +
Blue ~  Blue S
# o % s
= Red : Re —
Red & +
’ Orang: 2 Greﬁ 2
5 + +
Gre’en 2 Grezi 0
+ — +
= 0 2 0
Black — Black —
4 BT = 4-5 1EEIEE A
4-phase exciting pattern 4-phase exciting pattern
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SELECTION PROCEDURES FOR STEP MOTORS

MILOEEHLS DEFE Selection by torque calculation

BRENMRIBDIRTE

Decision of driving mechanism

Y

P8R (H4R) DRTE

Determination of performance

Y

BNV EH

Calculation of load torque

Y

BiEE—x> FEH

Calculation of moment of inertia

Y

RE/INZ— 2 DRE
Determination of speed pattern

Y

IR MV DEH
Calculation of accelerating torque

Y

E-SBENMVIDOEH

Calculation of motor torque

Y

INJVAL A b— ML 45 E DB
Comparison with pulse rate
vs. torque characteristics

OK

Y

®T
End

13 zangaus

A=A L, N L& EDREMHE LD T,

D& &, BEBOSTIER R BIN O R EU: SO E 2
HeHrDET,

Decide the driving mechanism such as ball screws, belts, etc.
Detail specifications such as dimensions of each part and
friction coefficient are required.

PR O oy kg, BB RO I 20 EHEER FKD R & o 2 1ERg
BElE-oZ2DXE20EBRHD T,

Determine the performance that is required for the system such
as mechanical resolution, positioning time, etc.

Bl B2 72 0IC B P Lo AR LT,
Calculate necessary torque to drive the load.

E?%%av—ﬁﬁﬁm%—&Mﬁﬁﬁﬁ%—xybé%&b
i o

Calculate the moment of inertia converted to the motor axis for
the driving mechanism and weight of work.

)& LA E RO IR 2 5 S S8 — Y 2 RDF T,
Determine the speed pattern by using the distance of
movement and its required time.

WS - M- AV PR LA ML #R L F
‘3_0

Calculate the acceleration torque by using the speed pattern
and moment of inertia.

Bff bL o RV 2 EMAT, v =V VERDEDIIRE
FeMITeE—s2pE L 2RHLE T,

Calculate the required motor torque by means of adding load
torque and acceleration torque and multiplying some safety
factors for margins.

T AMBEIL T EIUL AL A b — PR % LBl U BRE)
NREEE— A ERELET,

Select the motor that is capable of driving the load by
comparing the required motor torque with pulse rate vs. torque
characteristics.



HEAETEX Basic equations

L2

Factor

BRED AR

Driving mechanism

PR (RIRVEB)RT v THE

Resolution (Unit movement) & step angle

R &8IV AR
Speed & pulse frequency

=/ -f[cm/s] 7))
s 6 v
Basic equation t=to- ; [cm/step] y p
fze— [pps] m
(@)
NJU BRE) =
Belt driving mechanism (®)
LN 3=LD'£S[Cm/SteP] v= D 0 [em/s] <
Fnavon " 360 i 360 i
n=3 36071 360iv
Roll = =
oller D e [em] f DO- [pps]
2LILGT—1)
Timing pulley
R—Jvia UBRED
Ball screw driving mechanism
__P 6 __P 6
(= 360 " 1 [cm/step] ! 360 i - f [cm/step]
36041 _ 360iv
P= 0 [cm/rev] f= Po- [pps]
Ball screw
RREBEOEERE & /30 AERE BEIEL/NIVAH E—4flr o Ri-LEME—X b

Rotational speed and pulse
frequency at the final stage

Moving distance &
number of pulses

Total moment of inertia
applied to motor axis

Ot -
N_—Gi [min™]

6iN
Os

[pps]

¢t=A- ¢ [cm]

{t=v -t [cm]

Ju: & — X HREEYEE — X Vb

Moment of inertia converted to
motor axis

Jo: BBOWEMEE— 2~ b

Moment of inertia for each section

_lt
A== [puise] n=nt 2 g o
A=f -t [pulse]
= R e

0 = REE (I % D &) [cm/step]
Resolution (Unit step)
(o= A% X CO WA FAE) & [cm/deg]
Unit movement at the final stage
0s=Z 7 v 7 [deg/step]
Step angle
1=k
Reduction gear ratio

P=Y9 — Nt v [cm/rev]
Lead pitch
v=REEE [cm/s]
Moving speed
f =73 Z K [pps]
Pulse frequency
D=i#%P% 7 — ) 1% [cm]
Diameter of the final stage pulley

A=,L 2 ¥ [pulse]

Number of pulse

(r=ME)E [cm]

Moving distance

t =T ZEH [s]

Required time
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B ML DOEIEX  Equations of load torque

ML 5 [N - m]=10.2kgf - cm
Torque conversion

F—Ila UBRE)

Driving by ball screw

Ti=( F-P + uFoPo

1
21 2 ) i [kgf - cml]

F=Fa+W (sina+ucoso) [kgf]

7— U BRED
Driving by pulley

p (WEA+W) D

21 i
— WEAEWID oot o)
Fa 2i
TAX - NIVIERE) T 7 - EZF ERES
Driving by wire/belt Driving by rack & pinion
_ F nD _ FD
- 27 T 2ni lkgf - cm]

F=Fa+W (sina+ucoso) [kgf]

[ Yy 5 3
Method of direct measurement

_ FsD

TL 2

[kef - cm]

F =¥l mfir s [kef]
Axial load

Fo="Vf = [kef]
Pressurized load

wo=THTF v b OEELRE (0.1~0.3)
Friction coefficient of pressurized nut (0.1 ~ 0.3)
n =%h% (0.85~0.95)
Efficiency (0.85 ~ 0.95)
i =Jodi b
Reduction gear ratio
P=1Y— Nty F [cm/rev]
Lead pitch

15 ingaus

Fa=%}77 [kef]
External force
Fe=F2 Mz LIZ T8 5 & 2 D)) [kef]
Starting force of main shaft
W=v—2rLt5—TLOREER [ke]
Total weight of work and table
w =1AE) 1R O BEIEEREL (0.05)
Friction coefficient of slipping surface (0.05)
a ={HFHE [deg]
Inclination
D =®#&Et 7 — U £% [em]
Diameter of final stage pulley



B E— X >k OFER

Equations of moment of inertia

AROEME—X >k

Moment of inertia of cylinder

D1

_i 2__ T 4 B
Jx 8WD1 39 p¢D1 [kg - cm?]

_ 1w D et
Jy—4W(4+3)[kgcm]

REMFOEM™E-—X >

Moment of inertia of hollow cylinder

Ja= %W (DI +D) =25 pt (D' =D [kg - enr]

Jy=LW(D1 +D:2 + [/

1 1 —3) [kg - cm?’]

BEOZ@SBEVHICEAT2EHE—X> B
Moment of inertia related to the axis not
to pass its center of gravity

Jx= J0+WZ 2 [kg . sz]

Jy= éw (A*+B°+12¢%) [kg - cm?]
¢ =xift & xo fili D FEEE [cm)]

Distance between x-axis
and Xo-axis [cm]

AROEHE—X> b

Moment of inertia of rectangular solid
X

A
N
y C

Jx= éw A'+B) =§ pABC (A'+B) [kg - cn’]

1

13 PABC (B+C) [kg - cn’]

_ 1 2 N _
Iy= 1, W B'+C)

ERERT 2MEOEET—X 2 b

Moment of inertia of a linear moving solid

J=W (o= W (2 [hg - e
A =H7 B [cm/rev]

Unit movement

B E Density

& Iron p=7.9X107° [kg/cm?]
T3 Aluminum p=2.8X10"° [kg/cm’]
W6 Brass p=8.5X107* [kg/cm’]
74 2> Nylon p=1.1X107° [kg/cm?]

Jx =xificBI 2T — %~ b [kg - cm?]
Moment of inertia related to x-axis
Jy =yilicBI 4 2T — 2~ b [kg - cm?]
Moment of inertia related to y-axis
Jo =xo il (B0 %58 2 5l (1ZBH 2 MEE — 2 ~ b [kg - cm?]

Moment of inertia related to xo-axis that is passed its center of gravity

W="H& [ke] o =% [keg/cm?]
Mass [kg] Density [kg/cm?]

D1=%}% [cm] ¢ =RZ& [cm]
Outer diameter [cm] Length [cm]

D2=WN7%% [cm]
Inner diameter [cm]

7))
m
.
m
0
=,
o
=z




HERFIVY Tv [kof - cm]DEH  Calculation of required torque Twm [kgf - cm]
[N - m]=10.2kgf - cm

(1) BF MJLY T [kgf - cm]DEH o=u— 2T~V b [kg-cm?]
B DL 2 (X ERBRERE O B 12 U B EBIRY IO Z L T Moment of rotor inertia
B L2 IR ORE® Y — 2 ORI E > TAE < EDD Ju=2MrET— 2 2 b (kg - o]
z F4, Total moment of inertia
% Calculation of load torque T [kgf - cm] g =mHINGEE [em/s]
P4 Load torque means the friction resistance occurred at the contact Acceleration of gravity
I point of driving mechanism and is varied depending on the kind of Os=Z T v T [°]
g driving mechanism and the weight of work. Step angle
| (2) BNE ML Ta [kgf - cm]DEH f2 =YEHR, L 2 [pps]
b3 i T - A7 Operating pulse frequency
= Bul_ FUZIEE— 2 E R, W S¢S L X ICHBE s P LYy fi =H2B L 2 S [pps]
g?_o lati ¢ leration & Ta [Kef ! Starting pulse frequenc
alculation of acceleration torque Ta [kgf - cm — s (R
Acceleration torque means the necessary torque to operate u ﬂaﬂgﬁgﬁﬁﬁgaﬁon) time
during acceleration and deceleration n=3.6°/0
OBERSEGEDHE 3.6°/0s

Case of self-starting operation : )
ek M Lo Ta= JotJ) o - Os-f
Acceleration torque 180 - n

QMBEEEDIHE
Case of accelerating or decelerating : Jo+1) 05 f—fy
g

Mk~ L2 Ta= X X
Acceleration torque 180 t

(B)HE MILY Tm [kgf - c] DELH
WENLZIIAT y TE—ZICRELAM ML R ML &
RBLZEDIZED T,

ATy TE-ADMBIE LT FRATRDZZENTEET, E! FLTY R LY
Calculation of required torque Tm [kgf - cm] g Pun_éut torque

The required torque is that of adding load torque and :
acceleration torque necessary to a step motor. The required 2 IRICERTES FLY
torque to a step motor is calculated by the following equation. + Torque usable for acceleration

TMf--mmmmmmmmm oS
WFE Lo Tv= (B b L2 TLAHAE b L 2 Ta) X R4
[kgf - cm] [kgf - cm] [kgf - cm] T
Required torque= (Load torque + Acceleration torque) x Safety factor t
= (TL+Ta) XS
0 fo INJVA LA b [pps]

, Pulse rat
E—RIFETOME LY 25, LAV A b — b L2 BED T LT veerEe
TP ML DONANCNE B E S P THEREL T,
The motor to be used should be selected in the range where the
required torque is within the pull-out torque in the pulse rate vs.
torque characteristics.

17 aingau
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AN EXAMPLE OF STEP MOTOR SELECTION

(B) 2R T v TE—E NIV FERENDfEFAHI
Example of belt driving by 2-phase step motor.
MOEMAT v 72— 2 EAMROTTETERETZ £,
It is possible to select it by a method similar as for
the 5-phase step motor.

77
Work
T—12
Pulley 2
7T—11
Pulley 1
27y TE—&
Step motor

1. E—2ICHBREDHEEEKRDET,

PR & Bk AR

Mechanical specifications and requirements 7))
NI ET = DREE W=2.5 [kg] m
Total mass of belt and work -
F—1) 1201 D1, D2=5 [cm] g
Diameter of pulley 1 & 2 plk1
=1 120)F & L1, L2=1 [cm] 6
Thickness of pulley 1 & 2 >
7= 120ME #k (B p=7.9x 10" [kg/cm?*])
Material of pulley 1 & 2 Iron

T — 2 H A FEOEERE u=0.04
Friction coefficient of work guide

)L b & T =) ORhE n=0.9

Efficiency of belt & pulley

V1 8D 53 fif e

Resolution of positioning

10l 7= DK &

Movement for once

7 i e 80 BRE[H]

Positioning time
EER/NE— 2
Operating pattern

A¢ =0.4 [mm/step]
¢ =471 [mm]

to=1 [sec]

471mm/sec

—

Calculate the resolution necessary to the motor.

1%L Z (1.8°/step) & 7= ) OALE R 8 S A1

Position increment per 1 pulse (1.8°/step) is as follows :

N X3.14 X1.
i HREE AL _950X3.14X18
Position increment 360

2. BH/NE - EROET,

=0.785 [mm/step] & & ) 7,

Determine the operating pattern.

LN (AVIES QL VAVIE $U i 2P N0k

The number of pulses and pulse frequency to be applied should be calculated as follows.

O 1RIDORD #E/ S ZBIZEBLET,

Convert the movement at a time to the number of pulses.

1[0 720 D% &
Movement at a time 471

BE/ L 2 =

=600/ )L X

Number of pulse 17V 2 &7 DIED & ~ 0785

Movement per 1 pulse

@ ¥HEE L ZHE &R 7,

Calculate the pulse frequency.

N§b1/'é/ ﬁ’)l/f;< %ﬁz : P 600
S L 2 3 g, — Number of pulses, P_
I%%%e frequje_njcgy ’ B IO IR t 1

Positioning time, t

600 7S)L 2 % 1 B )14 5 1213600pps S BB E £ 1) 97,

For transmitting 600 pulses in 1 second, the pulse
frequency of 600 pps is needed.

(PPS)

fo |-

pulse

t (S)

=600 [pps]

IIRGRIER D/ S8 — 2 TR FF,

T (k) I 0.258 & U i L 2 8% & K £ 37,
The pattern for acceleration and deceleration operation
should be determined. Assuming that the time for
acceleration and deceleration is 0.25 second respectively,
calculate the pulse frequency as follws :

BE L 2%
Number of pulses
UL P 3 ] t— IR ]
Positioning time, t — Acc/Dec time, t1
__ 600
1—0.25

=800 [pps]

MK L 2 HE o=
Pulse frequency f2
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\) e g R N L2 #55 :[N - m]=10.2kgf - cm
. HEES MLV &KSHET, Calculate the necessary operating torque.  Torque conversion

QMR LY A RDF T,

O Fufaf b L2 &RDET Calculate the acceleration torque.
Calculate the load torque.
BT F =uW=0.04X2.5=0.1 [kgf] Ml Lo Ta=- 00Ty 7 05 D
Linear load Acceleration torque g 180t
F-Di 01X5 _ (Jo+16.59) , 3.14X1.8 800
Bl b Ly Ti= = =0.28 [kef - cm] Ta= X X
Load torque 2 2X09 of 980.7 180 0.25
QT A v b E RO ET. =0.1Jo 1.7 [kef - cm]

Calculate the moment of inertia.

@ HEEEL Ly ARD F T,

o 7=V 1OMHMEE— XY | (Jo) Calculate the necessary operating torque.
Moment of inertia of the pulley 1 (Job1) Safet}xfactory
_T P . 4 YRR f L2 Tm =(Tu+Ta) X 2 < “BeH
= LiDi*=__- X 79X102 X1 X5
Ipi=5y PLiDr=5, Necessary = (0.2840.1Jo+1.7) X 2
—0.48 [kgf - cm?] operating torque = 0.2 Jo+4
0 - ‘ =02 X 0.23-+4
o 77— 20EME— 2 (Jp2) = 4.05 [kgf - cm]

Moment of inertia of the pulley 2 (Jp2)
Jp2=]Jp1=0.48 [kg - cm?]

=04[N-m]

e NJL L ET—DEWE—XV b (W)
Moment of inertia of the belt and work (Jw)

Jw=W(%1)2=2.5 X (%)2=15.63 kg - cm’]

o BEMEE— 2V I ()
Total moment of inertia (Jv)

JL =Jp1+Jp2+Jw=0.4840.48+15.63=16.59 [kg - cm?]

4. Hai?ﬁfz tT—4 ’&/*E L9, Finally determine the motor.

O — 2 EPEE— 2V MO REEES b L2 AR FF, (P42 L A LA b — bL o RS L O RRRE SR IC &0 £9.)
Calculate the necessary operating torque for each moment of rotor inertia according to the equation of Page 42 and above.

o—2 fEEE-—AY o WEEES L2 Tv
Moment of rotor inertia, Jo Necessary operating torque, Tm
(kg - cm?] [N - m] (kgf - cm)
TS3103N3E2 AU9110 0.23 0.4 (4.05)

JILZ LA b — FIL I RRERHBROHRIZ Y TIZH F T,

TR &), TS3103N3E2&AU9110DHE H ¥ TEERIAET T,
Draw the necessary performances on the pulse rate vs. torque characteristics curve.
Considering the chart below, it is capable to operating in combination with TS3103N3E2 and AU9110.

TS3103N3E2 & AU9110
Torque N-m (kgf-cm)
T T 1T
T Full Step
PR 14) ) 1 O s Half Step
0.8(8)
0.6(6) oo :
(Tm=0.4)0.4(4) N N
\ \|
0.2(2) -
0 N
102 10°  (f2=2X10%) 10 —
(f2=800PPS) Pulse Rate (PPS)

19 ngaus
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Conversion Tables for Moment of Inertia

A B Ib-ft? I::ucf)g:tr_fst: Ib-in? Ib-in.s? o0z-in> | oz-in-s* | kg-cm?* |kg-cm-s?| g-cm? | g-cm -s? Ic"rl,
-
Ib-ft? 1 3.108x10°* 144 .373 2.304x10° 5.968 421.40 0.4297 | 4214x10° | 429.71 Ic'_ﬂ)
d
Ib-ft-s? 32.174 1 4.633x10° 12 7.413x10* 192 1.356x10* | 13.825 | 1.356x 107 | 1.383x 10* 2
Ib-in?> [6.944x107%|2.158x107* 1 2.590x107° 16 4144x1072| 2.926 [2.984x107°| 2.926 x10° 2.984
Ib-in.s? 2.681 8.333x107%| 386.1 1 32.174 16 1.130x10° 1.152 1.130x10° | 1.152x10°
0z-in? |4.340x107%|1.349x107°|6.250x 1072 | 1.619x 10~* 1 2.59x107° 0.183 |1.865x107*| 182.901 0.186
0z-in-s? 0.168 |5208x107°| 24.13 |6.250x107*| 386.088 1 70.616 |7.201x107%| 7.201x10* | 72.008
kg-cm? [2.373x107°|7.376x107°| 0.3417 [8.851x107*| 5.467 [1.416Xx107? 1 1.0197x107% 1000 1.0197
kg-cm-s?| 2327 [7.233x107?| 335.109 0.8679 | 5.362x10° | 13.887 980.665 1 9.807 x10° 1000
g-cm? |2373x107°|7.376 x107°| 3.417x107*|8.851 X 107" | 5.467Xx107°| 1.416 X 10~* 107®  [1.0197x10°° 1 1.0197 x 1073
g-cm.s? [2327x107°*|7.233x10~°| 0.3351 |8.680x10~“| 5.362 |1.389x1072| .9807 1072 980.667 1
MLIBER
Conversion Tables for Torque
G B Ib-ft Ib-in oz-in dyne-cm N-m mN-m kg-cm g-cm
Ib-ft 1 12 192 1.356 x 107 1.356 1.356 x 10° 13.825 13.825x 10*
Ib-in 8.333x 1072 1 16 1.130x10° 0.113 1.130 X 107 1.152 1.152x10°
0z-in 5208x107° | 6.250x107° 1 7.062 x 10* 7.062x107° 7.062 7.201x107* 72.01
dyne-cm 7.376x107® | 8.851x1077 1.416x10°° 1 1077 10~ 1.0197x107° | 1.0197x10°°
N-m 0.7376 8.851 141.8 107 1 1000 10.197 1.0197 x 10*
mN-m 7.376x107* | 8.851x10°° 0.1416 10* 1073 1 1.0197 x 1072 10.197
kg-cm 7.233x1072 0.8679 13.877 9.8066 x 10° | 9.8066 X 10~* 98.066 1 1000
g-cm 7.233x10™° | 8.680x10°* 1.389x 1072 980.67 9.8066 x10™° | 9.8066 X 10~* 1072 1
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1. U— FIEXE— 285 ohH. HEEFHEVTL AR,
HWER A HOBRICEYET,

2.8zl HEEBABXAIAMIE, FTT)
FEEMALVWTL LIV, HEOERELN T,

3. T2k Bk, BEBEICE > THEN LA,
PP EES DB FAIIVNZKRT TOERG
TZEHA,

4. EELH ARG, HDVIEBEDZEXKZETTTIL.
FRHLEVWTLEEL,
IREY, FEH D WVLEEICEFDEELTLEE L,
mEREDEE
1. &8 AR, AR, HBIBZERL T3,
BRI T2 OUEPEEHEORR AN £T,
2. KTIANDT—RFIBTE->TTFTE L,

. T—2DHEERBRS LU AH TR M., HIHE L DR
wEYY ., ERLTLLESIY, /40 BELEICTFX b
ETDbEWVWTL LW, HIEEEDHXT,

W EE. B LOEE

1. TR LUELEDEREER 2R TIHE. BAICEEVWEDLEL
=&,

2. EHEMURFERTIRSANICE - TR, E—427EE
BRTHIBNIADPHNET, T—2T5r—XOKEEE L.
WELUTTHFENLCEE N,

3. 2T AHRERTIFERC IV,

4. BERFICL>TRATy TE-—2RBHIRFRES L
FY, ZTORFIIHIRAERT THFENLZS 0,

B. E—42D/INIVZA LA b— MLIEMIT. ATREERER
THERSANICELWMHEBEERLE->TEET, BEEET
S TLEIL,

6.ER. EF. RE. BEERHA. KRBEFVRELLES.
BEb5ICEBmREEIEL. EBREOFFE LTS,

7. HPKEEDN BEIPASBHEVRRERB L TSV,
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CAUT'ONS FOR HANDLING for using properly in safety

Cautions for using Step motors

Step motor is one of precise instruments and assumed that
users should read and understand properly the contents
described here for handling, as well as the individual
specifications.

Before using the products, understand all information
including safety guide to them.

The minimum contents for safety are described here.

H Cautions for opening package

1. After opening the package, the products should be
examined visually if there are any cracks or other defects
on their external appearance at first. And confirm that right
products are delivered.

NOILLNVD

H Cautions for transporting and mounting

1. Never catch at any lead wire or shaft to bring the motor,
because it may cause some defects or injuries.

2. Never apply any shock, or any axial or radial load to the
shaft, because it may cause some defects.

3. The motors have not water-proof nor oil-proof structure,
so they cannot be used in the place splashed with any
water or oil, or in any oil bath.

4. Never use the motors in the area with inflammable or
explosive liquid or gas, or with excessive humidity or vapor.
Never apply any excessive vibration, shock or humidity.

H Cautions for wiring

1. Examine the connection, exciting mode and phase
sequence, because any wrong wiring may cause reverse
rotation or abnormal operation.

2. Connect the case to ground without fail.

3. When dielectric strength or insulation test for the motors
is conducted, remove the connection from their controllers.
Never conduct these tests unnecessarily, because it may
cause to hasten their deterioration.

H Cautions for operation

1. Contact us previously when the driving current over its
rating may be flowed.

2. The motors may abnormally be heated up depending on
their load condition or the drivers combined. Use the
motors in the surface temperature of 90 °C Max.

3. All performances of the motors should be used within
their specifications.

4. Step motors may develop resonance state. In this case,
keep them away from the resonance points.

5. The pulse rate vs. torque characteristics of the motors
varies depending on their load condition or the drivers
combined. Make a proper adjustment for them.

6. When any abnormal smelling, noise, smoking, heating-up,
vibration, etc. has occurred, stop the operation immediately
and turn off the power supply.

7. Do not splash any oil or water on the motors.
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A TABLE OF MAJOR SPECIFICATIONS HYBRID TYPE
HARX | 279 T 2S ERBE ERER | A-ATFIMNY | REYAR | BRI
Size Step Angle Model Number Rated Rated Holding Body N—
Voltage Current Torque Size Details
mm Deg. V / Phase A/ Phase N-m (kgf-cm) mm in Page
1.8 TS3692N1,N11 3.5 0.35 0.013 (0.13) [120X30
1.8 TS3692N41,N51 3.0 0.35 0.017 (0.17) [120X30
I:'Zﬂ 1.8 TS3692N2,N12 7.0 0.35 0.024 (0.24) [120X46.5 25,26
1.8 TS3692N42,N52 5.6 0.35 0.032 (0.32) [120X46.5
1.8 TS3641N1E1,N11E1 1.05 15 0.05 (0.5) [128X33.5
|:|28 1.8 TS3641N1E2,N11E2 2.6 0.95 0.06 (0.6) [128X33.5 27,28
1.8 TS3641N2E3,N12E3 1.4 1.4 0.09 (0.9) [128X47.5
1.8 TS3214N12 4.3 1.0 0.18 (1.8) [135X40.0
I:I 1.8 TS3214N13 12.0 0.19 0.058 (0.58) [135X25.4
35 1.8 TS3214N15 24.0 0.19 0.12 (1.2) [135X40.0 29,30
1.8 TS3214N16 3.2 0.35 0.058 (0.58) [135X25.4
0.45 TS3216 9.0 0.24 0.035 (0.35) [139X27.0
0.45 TS3216N1 12.0 0.3 0.033 (0.33) [139X22.0
0.9 TS3166 12.0 0.32 0.05 (0.5) [139X22.0
|:|39 0.9 TS3166N17 6.0 0.3 0.05 (0.5) [139X25.5
0.9 TS3166N18 1.1 0.8 0.05 (0.5) [139X25.5 81,32
0.9 TS3166N20 8.8 0.35 0.08 (0.8) [139X32.0
1.8 TS3139N11 12.0 0.32 0.085 (0.85) [139X32.0
1.8 TS3139N13 12.0 0.4 0.2 (2.0) [139X37.0
1.8 TS3617N1E1,N11E1 4.0 0.95 0.16  (1.6) [142X33
1.8 TS3617N1E2,N11E2 9.6 0.4 0.16  (1.6) [142X33
1.8 TS3617N1E3,N11E3 12.0 0.3 0.16  (1.6) [142X33
1.8 TS3617N2E4,N12E4 4.0 1.2 0.26 (2.6) []42X39
I:'42 1.8 TS3617N2E5,N12E5 6.4 0.8 0.26 (2.6) [142XX39
1.8 TS3617N2E6,N12E6 12.0 0.4 026 (2.6) []42X39 33,34
1.8 TS3617N2E7,N12E7 24.0 0.2 026 (2.6) []42X39
1.8 TS3617N3E8,N13E8 4.0 1.2 0.32 (3.2) 42X 47
1.8 TS3617N3E9,N13E9 7.2 0.8 032 (3.2) [J42X47
1.8 TS3617N3E10,N13E10 12.0 0.4 0.32 (3.2) 42X 47
1.8 TS3617N502,N602 4.8 1.2 0.35 (3.5) (142X 41
|:|42 1.8 TS3617N503,N603 5.8 1.2 049 (4.9) [J42X49 35, 36
HI Torque 1.8 TS3617N504,N604 7.2 1.2 0.75 (7.5) [J42X61
0.9 TS3218 5.0 0.25 0.045 (0.45) $46X13.0
¢46 0.9 TS3218N5 12.0 0.075 0.045 (0.45) $46X13.0 37,38
1.8 TS3118N35 12.0 0.165 0.035 (0.35) $46X13.0
D50 1.8 TS3621N1,N11 2.2 2.0 0.32 (3.2) [150X40
Hi Torque 1.8 TS3621N2,N12 3.2 2.0 0.65 (6.5) [150X55 39,40
0.9 TS3090N14 12.0 0.2 0.18  (1.8) [156.4X38.1
0.9 TS3090N6 4.0 1.1 0.18 (1.8) [156.4X38.1
1.8 TS3103N2E9 6.0 1.0 029 (2.9) [156.4X38.1
1.8 TS3103N1E13 5.1 1.0 0.4 (4.0) [156.4X50.8
[ 156.4 1.8 TS3103N255 24.0 0.3 0.65 (6.5) [156.4X50.8 41,42
1.8 TS3103N40 6.0 1.2 0.5 (5.0) [156.4X57.0
1.8 TS3103N3E1 1.7 4.7 0.72 (7.2) [156.4X76.2
1.8 TS3103N3E2 4.7 1.8 0.72 (7.2) [156.4X76.2
1.8 TS3103N290 2.2 2.5 0.72 (7.2) [156.4X76.2
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14X 27y TA i =X EREE EIREIR F=NT1 2T MVY KFEH 14X BRI A%
Size Step Angle Model Number Rated Rated Holding Body N—
Voltage Current Torque Size Details
Deg. V / Phase A/ Phase N-m (kgf-cm) mm in Page
1.8 TS3103N4E11 2.5 4.6 1.08 (10.8) [156.4X101.6
[ 156.4 18 TS3103N4E12 3.4 29 108 (10.8) | [lse4xiole | 4142
0.9 TS3690N1E1,N11E1 5.4 1.0 045 (4.5) [156.4X39
0.9 TS3690N1E2,N11E2 2.8 2.0 045 (4.5) [156.4X39
0.9 TS3690N1E3,N11E3 1.6 3.0 0.45 (4.5) [156.4X39
0.9 TS3690N2E4,N12E4 7.4 1.0 0.95 (9.5) [156.4X54
0.9 TS3690N2E5,N12E5 3.6 2.0 0.95 (9.5) [156.4X54 43, 44
0.9 TS3690N2E6,N12E6 2.3 3.0 0.95 (9.5) [156.4X54
0.9 TS3690N3E7,N13E7 8.6 1.0 1.45 (14.5) [156.4X76
0.9 TS3690N3E8,N13E8 4.5 2.0 1.45 (14.5) [156.4X76
0.9 TS3690N3E9,N13E9 3.0 3.0 1.45 (14.5) [156.4X76
|:|564 1.8 TS3653N1E1,N11E1 5.2 1.0 0.39 (3.9 [156.4X39
HI Torque 1.8 TS3653N1E2,N11E2 2.8 2.0 0.39 (3.9 [156.4X39
1.8 TS3653N1E3,N11E3 1.9 3.0 0.39 (3.9 [156.4X39
1.8 TS3653N2E4,N12E4 7.2 1.0 0.9 (9.0) [156.4X54
1.8 TS3653N2E5,N12E5 3.6 2.0 0.9 (9.0) [156.4X54
1.8 TS3653N2E6,N12E6 2.3 3.0 0.9 (9.0) [156.4X54 45,46
1.8 TS3653N3E7,N13E7 8.2 1.0 1.35 (13.5) [156.4X76
1.8 TS3653N3E8,N13E8 4.5 2.0 1.35 (13.5) [156.4X76
1.8 TS3653N3E9,N13E9 3.0 3.0 1.35 (13.5) [156.4X76
1.8 TS3653N4E12,N14E12 2.2 5.0 2 (20.0) [156.4X84
1.8 TS3606N1E1,N11E1 5.8 1.0 0.75 (7.5) [160X43.5
1.8 TS3606N1E2,N11E2 2.9 2.0 0.75 (7.5) [160X43.5
1.8 TS3606N1E3,N11E3 1.95 3.0 0.75 (7.5) [160X43.5
1.8 TS3606N2E4,N12E4 7.9 1.0 1.35 (13.5) [Je0X54
1.8 TS3606N2E5,N12E5 4.0 2.0 1.35 (13.5) [60X54
DGU 1.8 TS3606N2E6,N12E6 2.55 3.0 1.35 (13.5) 160X 54
Hi Torque 1.8 TS3606N3E7,N13E7 9.4 1.0 1.7  (17.0) [160X65 47,48
1.8 TS3606N3E8,N13E8 4.6 2.0 1.7  (17.0) [160X65
1.8 TS3606N3E9,N13E9 2.9 3.0 1.7  (17.0) [160X65
1.8 TS3606N4E10,N14E10 12.5 1.0 22 (22.0) [J60X85
1.8 TS3606N4E11,N14E11 6.0 2.0 22 (22.0) [J60X85
1.8 TS3606N4E12,N14E12 3.9 3.0 22 (22.0) [Je0Xx85
1.8 TS3134N316 1.9 4.2 1.35 (13.5) [182.6X62.0
1.8 TS3134N52 5.8 1.6 1.35 (13.5) [182.6X62.0
|:|82 6 1.8 TS3134N317 3.0 4.0 2.3 (23.0) [182.6X94.0
' 1.8 TS3134N1E2 2.5 4.6 2.3 (23.0) [182.6X94.0 49,50
1.8 TS3134N319 4.2 3.5 4 (40.0) [182.6X129.0
1.8 TS3134N2E8 2.5 7.0 4 (40.0) [182.6X129.0
T8 15 25 (25.0)
1.8 TS3684N1E3,N11E3 1.28 6.4 3.5 (35.0) [186X79
2.56 3.2 3.5 (35.0)
[ 186 18 TS3684N2E6,N12E6 T8 54 >a 52283 [I86x117.5 | 51,52
Hi Torque 3.97 32 78 (78.0)
3.36 4.0 75  (75.0)
1.8 TS3684N3E8,N13E8 2.39 5.7 10.6 (106.0) [186X156
47 238 10.6 (106.0)
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DZOmm (size 08) HB TvPE

1. 80 RoHSxt it

RoHS compliant products.

L] |

4-M2 R E 2Min o
DEPTH 7"
$27
>/_ 7+025
=% | o5 —
Ol
- | ®
5 ol %
0
[J1e*02 (<] 10*! L g+
DzoiO.S
i X7y TR ERERE | ERER | BRI 104740 807000 | E— 2 RLA-21 -+ 2 fEHR
Type number Step Angle| Rated Rated Winding (Inductance| Holding Motor Rotor Mass Winding
B & W Voltage | Current |Resistance Torque Length Inertia Type
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase |mH/Phase|N-m(kgf-cm)] mm  [x10-7kg-m? kg
TS3692N1 | TS3692N11 1.8 3.5 0.35 10 24  |0.013(0.13) 30 1.9 0.05 TYPE 2
TS3692N41 | TS3692N51 1.8 3 0.35 8.5 3.4  |0.017(0.17) 30 1.9 0.05 TYPE 1
TS3692N2 | TS3692N12 1.8 7 0.35 20 4.6 |0.024 (0.24)) 46.5 4 0.085 TYPE 2
TS3692N42 | TS3692N52 1.8 5.6 0.35 16 7 0.032(0.32)| 46.5 4 0.085 TYPE 1
® ERARRE —20~+50C
Operating temperature range
@ HEFIKIT—— 100MQ  Min (at DCS00V)
Insulation resistance
@ HEIFME—— AC 500V (1min)
Dielectric strength
@ XFAMTLA4—— 0.075mm Max. at the load
Thrust play 9.807N(1.0kgf)
® 5 7T L4—— 0.03mm Max. at the load
Radial play 4.904N(0.5kgf)
@ FRRELR 80 deg Max (Resistance method)

Permissible temperature rise

HKIEE I - 20T —ZAREREFOCUTTHENC LS,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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iR
WIRING DIAGRAM

TYPE 1 s
(A) & Blue Hh#h& ) BT CW A@E  CW rotation from output shaft end.
l\*f?ﬁ—5 = =l Fr 5
BIPOLAR Step Blue White Red Yellow
(A) #* Red 0 + — — +
1 + + - -
| # 2 — + + _
White Yellow
(B) (B) 3 - - + +
0 + - - +
TY H#z7TE
PE 2 (A) & Blue Hij?imck V)R T CW A[E CW rotation from output shaft end.
& i fox =
UNIPOLAR (com) & Black o— " -
Step Blue Orange Red Green Black
0 ON ON +V

(A) 7= Red 0—

1 ON ON +V N
nI
2 ON ON +V R §
on
o 3 ON ON +V Im
= > Otf'
Orange Green 0 ON ON +V 5m
(B) (B) 3 o
45
o=
o o
INIVALA M—BMILI45M 7n7oriny) 2
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3692N1(N11) TS3692N2(N12)
Torque mN-m (kgf-cm) EBEBRET AN DC24V 0.35A/48 Torque mN-m (kgf-cm) EB/BARKT A/ DC24V 0.35A/48
12(1 20) Constant Current Driver DC24V 0.35A/Phase Constant Current Driver DC24V 0.35A/Phase
T T T T TTTT 25(250) T T T T TTTT
L — Full Step — Full Step
- ----Half Step L ----Half Step
10(1 ] i AN
0(100) =] 20(200) SRV R S
. 1 ~
8(80) s N
15(150)
6(60) &
10(100)
4(40)
2(20) 5(50)
0 0
10 1000 100000 10 1000 100000
Speed (PPS) Speed (PPS)
TS3692N41(N51) TS3692N42(N52)
Torque mN-m (kgf-cm) EBR/EZTAN DC24V 0.35A/48 Torque mN-m (kgf-cm) EERKT AN DC24V 0.35A/48
Constant Current Driver DC24V 0.35A/Phase Constant Current Driver DC24V 0.35A/Phase
16(160) T \F\”\S)\[m 40(400) T ‘F‘II‘S{M
4 - Fru ep — Fu ep
14(140) — ----Half Step 35(350) = ----Half Step T
/ Lbmees - \\ // T=——r |
12(120) kNN 30(300) L AN L
10(100) 25(250) i
8(80) 20(200)
6(60) 15(150)
4(40) 10(100) \
2(20) 5(50)
0 0
10 1000 100000 10 1000 100000
Speed (PPS) Speed (PPS)
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D28mm (size 11) HB 1vPE

RoHSXt &

RoHS compliant products.

L=200Min

4-M2.6 7R & 3Min

DEPTH
os| 51— )
ol T
N [Te}
- S

15
Dzsio.z
D28i0.2 20105 Li1 10i|
i A7y 7TA| EREE | EWREM | BRER | 104750 | 50T | E—SRL |B-81F-Uy b=
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
B & o Eh Voltage Current | Resistance Torque Length Inertia
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10~"kg-m? kg
TS3B4INIET | TS3641INTHET 1.8 1.05 1.5 0.7 0.3 0.05 (0.5) 335 8 0.15
TS3B4IN1E2 | TS3641INT1E2 1.8 2.6 0.95 2.7 1.2 0.06 (0.6) 33.5 8 0.15
TS364IN2E3 | TS3641N12E3 1.8 14 1.4 1.0 0.55 0.09 (0.9) 475 18 0.25
® FERARRE —20~+50C
Operating temperature range
@ HEFIKIT—— 100MQ  Min (at DCS00V)
Insulation resistance
@ HEFME—— AC 500V (1min)
Dielectric strength
@ XFAMTLA4—— 0.075mm Max. at the load
Thrust play 9.8N(01.0kgf)
@ 77T L A—— 0.025mm Max. at the load
Radial play 4.9N(0.5kgf)

@ FRRELR 80 deg Max (Resistance method)
Permissible temperature rise
KIEE I E— 07— AREREIZOCTEUTTHENCZEL,
%NOTE ! Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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iR
WIRING DIAGRAM

dA=R—-7
UNIPOLAR B3
HA#EL ) BT CW AE  CW rotation from output shaft end.
A) F Black
(A) 2 Blac 2] 7 i3 = = =]
Step
(COM) & Vellow Black Red Green Blue Yellow White
_ 0 ON ON COM COM
(A) #% Green
1 ON ON COM COM
2 ON ON COM COM
P =] = 3 ON ON COM COM
Red White Blue
(®) (Com) (B) 0 ON ON CoM | com
INIVAL A b—RIVIEE Grrorins) N
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque) o3
i |
TS3641N1E1 EER KT AN DC24V 1.5A/48 o9
Torque N-m (kgf-cm) Constant Current Driver DC24V 1.5A/Phase 5 m
0.05(0.5) T T T TTTI o
— Full Step || Zg
----Half Step 03
0.04(0.4) P e
\.\~\\
0.03(0.3) N
\\\
0.02(0.2) Y
\
0.01(0.1) \ i
X, \\
N R \[Y
101 102 103 fs fs 104 —
Pulse Rate (PPS)
TS3641N1E2 EEARET AN DC24V 0.95A/18
Torque N-m (kgf-cm) Constant Current Driver DC24V 0.95A/Phase
0.06(0.6) | T T T T TTT7
] — Full Step |
g ~+ o ----Half Ste
0.05(0.5) £ = ~L 2
0.04(0.4) A <
N,
0.03(0.3) \\
0.02(0.2)
0.01(0.1)
0
10! 102 103 104 —_—
Pulse Rate (PPS)
TS3641N2E3 EERKTAN DC24V 1.4A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1.4A/Phase
0.08(0.8) T LN
| TN~ — Full Step
P ~—T~3T ---- Half Step
T~ ‘\\
0.06(0.6) \\
\,
\\\
\\
0.04(0.4) v
\ N
\ 1\
\
0.02(0.2)
‘\
N T
\\ \\
0 \
101 102 103 fs fs 104 _—

Pulse Rate (PPS)
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D35m M (size 14 HB Tvre

1. 80 RoHSxt it

RoHS compliant products.

2-M3
P = ===
Al| v
| &
|:|2610.13 T -
=+0.! ——
[J35+°° P) L
e,
18%°%( £ =25.4max.)
24+°5( ¢ =40max.)
% X |XTv7A| EREE | ERER | BREIR | 104740207000 E—2RL |A-44F-V¢ £ & R
Type Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
number Voltage Current | Resistance Torque Length Inertia Type
Deg. V/Phase A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-"kg-m? kg
TS3214N12 1.8 43 1.0 43 55 0.18(1.8) 40.0 20.0 0.25 TYPE 1
TS3214N13 1.8 12.0 0.19 63.0 27.0 0.058(0.58) 25.4 75 0.17 TYPE 2
TS3214N15 1.8 24.0 0.19 125 70.0 0.12(1.2) 40.0 20.0 0.25 TYPE 2
TS3214N16 1.8 32 0.35 8.5 8.0 0.058(0.58) 25.4 75 0.17 TYPE 1
® ERARRE —20~+40C
Operating temperature range
@ HERFIERL——— 100MQ  Min (at DCS00V)
Insulation resistance
@ EIFIHE——— AC 500V (Imin)
Dielectric strength
@ XFAMTSLA4—— 0.02mm Max. at the load
Thrust play 8.8N(0.9kgf)
@® 7T 7T LA ——0.02mm Max. at the load
Radial play 4.9N(0.5kgf)
@ FRRELR 80 deg Max. (Resistance method)

Permissible temperature rise

KIER E—20T—AREREFOCTEUT THENCLZ L,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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iR
WIRING DIAGRAM

TYPE 1 5
(A) & Blue HA#E & W R T CW AME  CW rotation from output shaft end.
l\*f?ﬁ—5 = =l Fr
BIPOLAR Step Blue White Red Yellow
(A) # Red 0 + _ _ +
(vom) S LA .
=| # 2 — + + _
White Yellow
(B) (B) 3 — - + +
0 + - — +
TYPE 2 s
HA# &L BT CW AR CW rotation from output shaft end.
A=HK—5 (A) & Blue
Zik—3> = i i# 2 =
UNIPOLAR (COM) 2 Blaok Step Blue Yellow Red Green Black White
0 ON ON COM COM
(A) 2 Red 1 ON ON CoM | com
2 ON ON COM COM
3 ON ON COM COM
# ST -
Yellow White Green 0 ON ON COM COM
(B) (COM) (B)
INIVALA M—BMILI45M 7n7oriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3214N12 TS3214N13

EEREZTAN
Constant Current Driver

Torque N-m (kgf-cm)

DC24V 1.0A/48
DC24V 1.0A/Phase

T T T 1T
— Full Step
1 g ----Half Step
T 11N
0.15(1.5) RN
\ N, \\
N
0.1(1) 5
0.05(0.5) )
\
A
\
\
0 \
102 103 104 —_—
Pulse Rate (PPS)
TS3214N15

EEERZ AN
Torque N-m (kgf-cm)

Constant Voltage Driver

DC24V 0.19A/48
DC24V 0.19A/Phase

T [ T TTTIT
— Full Step
0.1(1) ----Half Step
0.08(0.8)
&R
0.06(0.6) AT
0.04(0.4) S
N\,
0.02(0.2) RS
3 \)
0
102 100 100 —

Pulse Rate (PPS)

EB/H KT 1

Torque N-m (kgf-cm)

Constant Current Driver

DC24V 0.19A/48
DC24V 0.19A/Phase

mary
0.05(0.5)
0.04(0.4) ’—_\\
0.03(0.3) \
0.02(0.2)
0.01(0.1) \
0
102 103 104 —_—
Pulse Rate (PPS)
TS3214N16

EEREZ AN
Torque N-m (kgf-cm)

Constant Current Driver

DC24V 0.35A/18
DC24V 0.35A/Phase

T T T TTTTT

— Full Step
0.05(0.5) ----Half Step
0.04(0.4) -

\~~\\\
0.03(0.3) \
0.02(0.2) N
\\\

0.01(0.1) 5

\\

\\

0
102 103 104 —_—

Pulse Rate (PPS)
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_139mMm size 0 HB
0.450 0-90 1-8o RoHScompIia:t{?)lr-L%zﬂ;E

2-M3 200Min
ﬁ

] 22 025 |
$5 8otz
\

DS1 +0.25 2

13903 6
[ L

A
18%05( £'=22, 25.5, 27mm)
24*05( 0 =32, 37mm)

% X |XTv7A| EREE | ERER | BREIR | 104740207000 E—2RL |A-44F-V¢ £ & R

Type Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
number Voltage Current | Resistance Torque Length Inertia Type

Deg. V/Phase A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-"kg-m? kg

TS3216 0.45 9.0 0.24 375 23.0 0.035 (0.35) 27.0 12 0.15 TYPE 1
TS3216N1 0.45 12.0 0.3 40.0 13.0 0.033(0.33) 22.0 10 0.12 TYPE 2
TS3166 0.9 12.0 0.32 38.0 22.0 0.05(0.5) 22.0 12 0.12 TYPE 1
HITS3166N17 0.9 6.0 0.3 20.0 5.0 0.05 (0.5) 255 12 0.15 TYPE 1
TS3166N18 0.9 1.1 0.8 1.4 0.6 0.05 (0.5) 255 12 0.15 TYPE 1
TS3166N20 0.9 8.8 0.35 25.0 7.0 0.08 (0.8) 325 15 0.18 TYPE 2
TS3139N11 1.8 12.0 0.32 375 20.0 0.085 (0.85) 32.0 15 0.18 TYPE 2
TS3139N13 1.8 12.0 0.4 30.0 30.0 0.2(2) 37.0 25 0.22 TYPE 1

1 HAHMRIE165mmeE L) £9,
Shaft length is 16.5mm

O FHAREE —20~+350C
Operating temperature range

@ MEFEH——— 100MQ  Min (at DC500V)
Insulation resistance

@ MEIFWE— AC 500V (1min)
Dielectric strength

@ XFAXAMNTLA4—— 0.02mm Max. at the load
Thrust play 8.8N(0.9kgf)

® 77T L 14— 0.02mm Max. at the load
Radial play 4.9N(0.5kgf)

@ FREELR 80 deg Max. (Resistance method)

Permissible temperature rise

X2 AR E- 20T - AREREIFIOCHUTTHENCZEL,
%2 NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

31 zmmgau



iR
WIRING DIAGRAM

TYPE 1 A
HA# &L BT CW AR CW rotation from output shaft end.
\ —_—= (A) & Blue
NAR—5 = Z -
BIPOLAR Step Blue White Red Yellow
(R) % Red 0 + - - *
1 + + - —
2 - + + -
=| #
White Yellow 3 - - + +
(B) (B) 0 + _ _ +
TYPE 2
(A) F Blue Hh#h& ) BT CW AR CW rotation from output shaft end.
A=KR—-5 = T ## = A
COM) £ Black ue ellow e reen ac ite
UNIPOLAR (cowm) Step BI Yell Red G Black Whi
_ 0 ON ON COM COM
(A) #* Red
1 ON ON COM COM
2 ON ON COM COM
& =] & 3 ON ON COM COM
Yellow White Green
(® (Com) (B) 0 ON ON Com | coM
\ - s VT J
INIVAL A M—RIL 745 Fn7s b ins)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3216N1 EEERFZAN DC12V TS3166N18 EEREZ AN DC35V 0.8A/4H
Torque N-m (kgf-cm) Constant Voltage Driver DC12V Torque N-m (kgf'cm) Constant Current Driver  DC35V 0.8A/Phase
T T T TTT T T T TTTT
— Full Step 0.04(0.4) — ] — Full Step
0.025(0.25) L o Fmitialiistep
N 0.03(0.3) ~
0.02(0.2) ~/ \ \\ N
N\
0.015(0.15) 0.02(0.2)
N N
0.01(0.1) %
0.01(0.1) L
0.005(0.05) \“
\
0 0 \
102 103 104 —_— 102 103 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3166N20 EBERZAN DC8.8V TS3139N13 EERFZ AN DC30V 0.4A/48
Torque N-m (kgf-cm) Constant Voltage Driver  DC8.8V Torque N-m (kgf-cm) Constant Current Driver  DC30V 0.4A/Phase
T T T TTTTT T T TTTTT
— Full Step | 1 — Full Step
0.06(0.6) =1 -——-Half Step
\\\ 0.2(2.0)
0.05(0.5)
\\\\ /\
0.04(0.4) \\\ —~U
\
0.03(0.3) \\ 0.1(1.0)
\\\
0.02(0.2) N
\
0.01(0.1) Y
\‘ 0
0 102 103 104 —_—
102 10° 10° Pulse Rate (PPS)

Pulse Rate (PPS)
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|:|42m M (size 17)HB Tvre

1 80 C€[EMCES @A L\ 3¢ ACEE LT, RoHSX1is

Self-certification products, RoHS compliant products.

200Min

P

) | oS | o8
S/ s
i
Ta.5t02 4-M3 & 4.5Min
[Jaq20% T DEPTH > 15508 (7R
[J4p*0s 20*°° L 15"
s & A7y 7| EREBE | ERER | BRER | (5750|5700 E—2RL |0-41F-V¢ g
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
[T o Voltage Current | Resistance Torque Length Inertia
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-7kg-m? kg
TS3B17NIET | TS3617NT1E1 1.8 4.0 0.95 42 2.8 0.16 (1.6) 33 35 0.2
TS3B17N1E2 | TS3617N11E2 1.8 9.6 0.4 24 15 0.16 (1.6) 33 35 0.2
TS3B17N1E3 | TS3617N11E3 1.8 12.0 0.3 40 22 0.16 (1.6) 33 35 0.2
TS3617N2E4 | TS3617N12E4 1.8 4.0 1.2 33 3.6 0.26 (2.6) 39 54 0.24
TS3617N2E5 | TS3617N12E5 1.8 6.4 0.8 8 76 0.26 (2.6) 39 54 0.24
TS3617N2E6 | TS3617N12E6 1.8 12 0.4 30 30 0.26 (2.6) 39 54 0.24
TS3617N2E7 | TS3617N12E7 1.8 24 0.2 120 106 0.26 (2.6) 39 54 0.24
TS3617N3E8 | TS3617N13E8 1.8 4.0 1.2 33 3 0.32(3.2) 47 68 0.31
TS3617N3E9 | TS3617N13E9 1.8 7.2 0.8 9 9.5 0.32 (3.2) 47 68 0.31
TS3617N3EI0 | TS3617N13E10 1.8 12 0.4 30 29 0.32 (3.2) 47 68 0.31
® FHARLE —20~+50C @ HFRRELR 80 deg Max. (Resistance method)
Operating temperature range Permissible temperature rise
@ HEFIEH—— 100MQ  Min (at DCS00V) KRB E—S0s — AFEREROCHUTTHENC &L,
Insulation resistance #NOTE ' Do not allow the surface temperature of the motor
@ HEFME——— AC 500V (1min) case to rise above 90°C during operation.
Dielectric strength
@ X5 XML A—— 0.075mm Max. at the load
Thrust play 9.8N(1kgf)
® 77T LA ——0.02mm Max. at the load
Radial play 4.9N(0.5kgf)
h R
WIRING DIAGRAM
- El#z /A
A=K-—-5 (A) E Black HA#hdk ) BT CW AHE CW rotation from output shaft end.
UNIPOLAR = e a = o g
(COM) # VYellow Step Black Re Green Blue Yellow White
_ 0 ON ON COoM COM
(A) #% Green
1 ON ON COoM COoM
2 ON ON COM COM
= B = 3 ON ON COoM COM
Red White Blue
®) (COM) (B) 0 ON ON COoM COoM
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INJVAL A P—PNILI4EHE n7orbny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TS3617N1E1,N11E1
Torque N-m (kgf-cm)

EERNTAN
Constant Current Driver

DC24V 0.95A/48
DC24V 0.95A/Phase

0-2) — Full Step
—-—- Half Ste
S I Ny P

N

0.1(1) N\
\\
fs \
fs N
\ N \\
0 102 108 ; 4 JE—
Pulse Rate (PPS)
TS3617N1E3,N11E3

Torque N-m (kgf-cm)

FEBERTAN

Constant Voltage Driver

DC12V/48
DC12V/Phase

0.2(2)

— Full Step

—-- Half Step
0.1(1) Paes

fs T
fs
0 N s
0.5X10°% 1.0X10°2 1.5X10°8 2.0X10° ——

TS3617N2E5,N12E5
Torque N-m (kgf-cm)

EBH KT AN
Constant Current Driver

Pulse Rate (PPS)

DC24V 0.8A/48
DC24V 0.8A/Phase

L~
0.2(2) —H
g — Full Step
-+ S 1o ——- Half Step
N,
‘\
Ay
\
0.1(1) 1y
\
fs W
AR
0
102 103 10* o Ppa
Pulse Rate (PPS)
TS3617N2E7,N12E7

Torque N-m (kgf-cm)

EEBERTAN

Constant Voltage Driver

DC24V/if
DC24V/Phase

0.2(2)
— Full Step
——- Half Step
AN
\\\\
\\
0.1(1) R“
i fs ==kl
0 =
0.5X10° 1X10° 1.5X10°8 2X108———»
Pulse Rate (PPS)
TS3617N3E9,N13E9

Torque N-m (kgf-cm)

EZRKETAN
Constant Current Driver

DC24V 0.8A/48
DC24V 0.8A/Phase

— Full Step
——- Half Step
0.4(4)
/—\5——\\
0.3(3) <1
b \
0.2(2) \
\Y
\
0.1(1) . Sy
\ N T
0

102

10¢ —_—
Pulse Rate (PPS)

TS3617N1E2,N11E2
Torque N-m (kgf-cm)

EERNTAN
Constant Current Driver

DC24V 0.4A/48
DC24V 0.4A/Phase

0.2(2)
— Full Step
——- Half St
N
L= T34 |
4
0.1(1)
\ \
\
\
\
fs |fs \
N
AY
\
0
102 103 4 —_—
Pulse Rate (PPS)
TS3617N2E4,N12E4
EERKNZ AN DC24V 1.2A/48
Torque N-m (kgf-cm) Constant Current Driver  DC24V 1.2A/Phase
/—\\—-—.
0.2(2) ™
=TT RN — Full Step
Sl —-—- Half Step
~\
\
0.1(1) \
\
fs A
NS
0 \
102 108 104 —_—
Pulse Rate (PPS)
TS3617N2E6,N12E6

Torque N-m (kgf-cm)

FBERTAN

Constant Voltage Driver

DC12V/48
DC12V/Phase

0.2(2)

0.1(1)

— Full Step
—-- Half Step
AN
Sl
~
Fao
oo
\\\\
s\ | | o= -
S\ fs =
\
0 ~
0.5X10° 1.0X10° 1.5X108 2.0X10%—»

TS3617N3E8,N13E8
Torque N-m (kgf-cm)

EBRKETAN
Constant Current Driver

Pulse Rate (PPS)

DC24V 1.2A/1
DC24V 1.2A/Phase

— Full Step
—-—- Half Ste
0.4(4)
0.3(3) ———
| Tt
i SN
0.2(2) N
N
\\
0.1(1) fs—+tfg
\ NOS
N~
0
102 108 4 —
Pulse Rate (PPS)
TS3617N3E10,N13E10

Torque N-m (kgf-cm)

EBE R/

Constant Voltage Driver

DC12V/48
DC12V/Phase

0.2(2)
— Full Step
——- Half Step
0.1(1)
NG
NN
o oo S

0.5X10°

1.0X108

1.5X103

2.0X10%—
Pulse Rate (PPS)
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|:|42mm (size 17) HB 1YPE I-I?'Ighlzo{okl?

1 80 C€[EMCES @A L\ 3¢ ACEE LT, RoHSX1is

Self-certification products, RoHS compliant products.

200Min

s

~ s o8| o8
W/ g%
i
'3 5oz 4-M3 B E 4.5Min
D31 +02 DEPTH 2 1510.5 (77yME%R)
D42i0.3 2010.5 Li1 1511
fiz R RTFy 7| EREE | ERER | BRER (04750 | 80T 00) | E—42RL |B-41F-Y b=
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
E & o Eh Voltage Current | Resistance Torque Length Inertia
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x107kg-m? kg
TS3617N502 | TS3617N602 1.8 4.8 1.2 4 313 0.35(3.5) 4 57 0.24
TS3617N503 | TS3617N603 1.8 5.8 1.2 4.8 36 0.49 (4.9 49 76 0.31
TS3617N504 | TS3617N604 1.8 7.2 1.2 6 6.5 0.75 (7.5) 61 114 0.49
® ERAARRE —20~+50C
Operating temperature range
@ HEFIKIT——— 100MQ  Min (at DC500V)
Insulation resistance
@ HEFME—— AC 500V (1min)
Dielectric strength
@ XJZXKMTLA—— 0.075mm Max. at the load
Thrust play 4.9N(0.5kgt)
@ 57T LA—— 0.02mm Max. at the load
Radial play 4.9N(0.5kgt)
@ FRRELR 80 deg Max (Resistance method)

Permissible temperature rise

XTEE I E—207—AKREREFOCHUTTHENCEZEW,
%NOTE ! Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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iR
WIRING DIAGRAM

1=R-5
UNIPOLAR B 5T
Hh#h &) BT CW AR CW rotation from output shaft end.
(A) 2 Black = - @ = % o
Step
(COM) # Yellow Black Red Green Blue Yellow | White
_ 0 ON ON CcOM COM
(A) #% Green
1 ON ON COM COM
2 ON ON COM COM
b =] 5 3 ON ON CcOM COM
Red White BI
(S) (COINT) (g)e 0 ON ON COM COM

Q - =
INIVAL A b—RIVIEE Grrorins) N
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque) o3
8%
T m
TS3617N502,N602 TS3617N503,N603 g‘j.’
m
Torque N-m(kgf-cm) EERETAN DC24V 1.2A/18 Torque N-m(kgf-cm) EERKETAN DC24V 1.2A/48 d7v
Constant Current Driver DC24V 1.2A/Phase Constant Current Driver DC24V 1.2A/Phase Og
] I e M
F 0.45(4.5) HHH—————++ o
0.35(35) T AN — Full step [[]] Full step Bl
F | S -——- Half step 0.40(4.0) S -~ -——- Half step
0.30(3.0) [ . 7 NI
E X 0.35(3.5) ‘\
I \
02528 5 0.30(3.0) \
0.20(2.0) F v 0.25(2.5) k
o \
0.15(1.5) [ 0.20(2.0)
N | \
0.10(1.0) \ 0.15(1.5)
N 0.10(1.0) S
0.05(0.5)
0.05(0.5)
0 0 E
10 102 108 104 10° 10° 102 108 104 108
Pulse Rate(pps) Pulse Rate(pps)
TS3617N504,N604
Torque N-m(kgf-cm) ot RN DC24V 1.2A/48
Constant Current Driver DC24V 1.2A/Phase
I 0.80(8.0)
070700 F
E ~ Full step
0606.0) | SN AR -—-- Half step
050(5.0) [ \\\
o \
F \
0.40(4.0) [ \
o \
0.30(3.0) \
02020 [ NS
L N,
0.10(1.0) F T
0 F
10! 102 108 104 108

—_—

Pulse Rate(pps)
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¢ 46mm (size 18) HB 1YPE

0-90 1 -80 RoHS compliarft‘%lr-:)%zﬂ;g
40.6+°%°

2-M2.6 B%hEE 1.6

-3 % (2-M2.6 DEPTH 1.6)
DR
22.5°
©
<
S
200Min
1.8
L max.12.5%%°
% X |XTv7A| EREE | ERER | BREIR | 104740207000 E—2RL |A-44F-V¢ £ & R
Type Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
number Voltage Current | Resistance Torque Length Inertia Type
Deg. V/Phase A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-"kg-m? kg
TS3218 0.9 5.0 0.25 20 16.5 0.045 (0.45) 13 9 0.1 TYPE 1
TS3218N5 0.9 12.0 0.075 160 120 0.045 (0.45) 13 9 0.1 TYPE 1
TS3118N35 1.8 12.0 0.16 75 30.0 0.035 (0.35) 13 9 0.1 TYPE 2
® ERARRE —20~+40C
Operating temperature range
@ HEFIER—— 100MQ  Min (at DCS00V)
Insulation resistance
@ MEIFMHE——— AC 500V (1min)
Dielectric strength
@ XF AT LA4—— 0.025mm Max. at the load
Thrust play 4.9N(0.5kgf)
@® 7T 7T L A4 ——0.02mm Max. at the load
Radial play 2.5N(0.25kgf)
@ FRRELR 80 deg Max. (Resistance method)

Permissible temperature rise

KIFE I E— 07— AREREIZOCTEUTTHENS ZEL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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iR
WIRING DIAGRAM

TYPE 1 E#E /77
(A) = Blue HAEh &) BT CW AR CW rotation from output shaft end.
ReK—5 N % = = #
BIPOLAR ep Blue White Red Yellow
~ 0 + - - +
(A) 7= Red
i + + - -
2 — + + -
=| #
White Yellow 8 ~ — + +
(B) (B) 0 + — — +

E# AR
I I PE 2 HA# &L BT CW AR CW rotation from output shaft end.

_ — (A) & Blue =
A=H—S - % # # % ] 2]
Blue Yellow Red Green Black White
UNIPOLAR (com) & Black
0 ON ON COM COM
(A) F= Red 1 ON ON COM COM
2 ON ON COM COM N
03
3 ON ON CcoM com 5‘";5
# =] % =m
Yellow White Green 0 ON ON com com ('!)t_”'
(® (com) (B) Bm
O=
&9
o o
INIVAL A b—BMIV 74 Fnror i) 2
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3218 EBRKSAN DC24V 0.25A/48 TS3218N5 EEBERT AN DC12V
Torque N-m (kgf-cm) Constant Current Driver  DC24V 0.25A/Phase Torque N-m (kgf-cm) Constant Voltage Driver DC12V
T T T TTT T T T T
— Full Step 1 b EulllfSStep
---- Half Ste
0.05(0.5) 0.02(0.2) = << £
—4/-\ \‘\
0.04(0.4) N
/r~\ N
0.03(0.3) N,
0.01(0.1) \\
0.02(0.2) B
\\ \
0.01(0.1) \
0 0
102 10° 104 —_— 102 10° 10* —
Pulse Rate (PPS) Pulse Rate (PPS)
TS3118N35 EEEFZ AN DC12V
Torque N-m (kgf-cm) Constant Voltage Driver DC12V
0.04(0.4 T T T TTTT
T (0-4) — Full Step
0.03(0.3) __/A\
\\
N
0.02(0.2)
0.01(0.1) \
0
102 103 104

Pulse Rate (PPS)
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=%

(size 20) HB TvPE High torque
1 80 RoHSX4 >

RoHS compliant products.

200Min
(BFHR) (B#R)
(EFFECTIVE LENGTH) (EFFECTIVE LENGTH)
15iﬂ,5

. % :E u — % .
ol 5] @ @« 3
- g B! oy Y °F
g 8 18
N ©
S| . ﬂ -
J41*°2 1.5 7
DSOiO.S 20t0.5 Li1 1611
i A7y 7TA| EREE | EWREM | BRER | 104750 | 50T | E—SRL |B-81F-Uy b=
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
B & o Eh Voltage Current | Resistance Torque Length Inertia
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10~"kg-m? kg
TS3621N1 TS3621N11 1.8 2.2 2.0 1.1 1.1 0.32 (3.2) 40 100 0.38
TS3621N2 TS3621N12 1.8 32 2.0 1.6 2.2 0.65 (6.5) 55 200 0.58
® FRAREERE —20~+50C
Operating temperature range
@ HEFIET————— 100MQ  Min (at DCS00V)
Insulation resistance
@ HEFME—— AC 500V (1min)
Dielectric strength
@ XFAMTLA4—— 0.075mm Max. at the load
Thrust play 4.9N(0.5kgf)
@ 77T LA —— 0.025mm Max. at the load
Radial play 4.9N(0.5kgf)
@R EELR 80 deg Max (Resistance method)

Permissible temperature rise

KIFE I E—FOT—AREREIZOCTEUTTHEN ZE L,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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iR
WIRING DIAGRAM

1=R-5
UNIPOLAR [EEy0!
Hh#h &) BT CW AR CW rotation from output shaft end.
(A) 2 Black = = . = % B
Step
(COM) # Yellow Black Red Green Blue Yellow White
A # G 0 ON ON COM | COM
& Green
1 ON ON COM COM
2 ON ON COM COM
7 =] =5 3 ON ON CcOM COM
R White Bl
(S;j (COINT) (Eu)e 0 ON ON COM COM

INVALA h—FMIVLI45% r7yriny)

PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque) o3
m>
7
an
TS3621N1,N11 gr-||1
EERKE TN DC24V 2.0A/48 Ek]
Torque N+m(kgf-cm) Constant Current Driver DC24V 2.0A/Phase o=
T 0.5( 5) Z0
—
1T g
— Full Step |
044 11T T [T [ -=—---- Half Step
1 ’5\\
0.3(3) i ]
N,
0.2(2) i
0.1(1)
0
107 102 108 104 108
Pulse Rate(pps)
TS3621N2,N12
EERETAN DC24V 2.0A/4R
Torque N.m(kgf'cm) g_onstlamZurrem Driver DC24V 2.0A/Phase
- T 17T
E T Full Step 7]
et N\ R R Half Step
0.6(6) =t
0.5(5)
\\
0.4(4) v
\
0.3(3) -
0.2(2) g
0.1(1) N
0
10 102 108 104 108

—_—

Pulse Rate(pps)



|:|56.4mm (size 23) HB TvPE

RoHSXt &

RoHS compliant products.

200Min
i
v
8 < H >
||||||||m
23.57(2X)
[47.14%013 15 4.83
Os6.4%0% 20.6%°° L=
% X |XTv7A| EREE | ERER | BREIR | 104740207000 E—2RL |A-44F-V¢ £ & R
Type Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
number Voltage Current | Resistance Torque Length Inertia Type
Deg. V/Phase A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-"kg-m? kg
TS3090N14 0.9 12.0 0.2 60.0 45.0 0.18(1.8) 38.1 57 0.35 TYPE 1
TS3090N6 09 4.0 1.1 36 15 0.18 (1.8) 38.1 57 0.35 TYPE 2
TS3103N2E9 1.8 6.0 1.0 6.0 5.0 0.29 (2.9) 38.1 57 0.35 TYPE 2
TS3103N1E13 1.8 5.1 1.0 5.1 9.0 0.4 (4.0) 50.8 100 0.55 TYPE 2
TS3103N255 1.8 24.0 0.3 80.0 145.0 0.65 (6.5) 50.8 100 0.55 TYPE 2
TS3103N40 1.8 6.0 1.2 5.0 10.0 0.5(5.0) 57.0 140 0.65 TYPE 2
TS3103N3E1 1.8 1.7 47 0.37 0.5 0.72(7.2) 76.2 230 1.0 TYPE 2
TS3103N3E2 1.8 47 1.8 26 5.0 0.72(7.2) 76.2 230 1.0 TYPE 2
TS3103N290 1.8 22 25 0.88 25 0.72(7.2) 76.2 230 1.0 TYPE 1
TS3103N4E 11 1.8 25 4.6 0.54 0.8 1.08 (10.8) 101.6 320 1.2 TYPE 2
TS3103N4E12 1.8 3.4 2.9 1.24 2.3 1.08 (10.8) 101.6 320 1.2 TYPE 2
® EARREERE —20~+50C

Operating temperature range

@ MEiFIET——

Insulation resistance

100MQ Min (at DC500V)

@ IR E AC 500V (1min)
Dielectric strength

@ X5 X NS L A—— 0.075mm Max. at the load
Thrust play 9.8N(1.0kgf)

® 77T LA ——0.02mm Max. at the load
Radial play 4.9N(500gf)

@ FAERELR 80 deg Max. (Resistance method)

Permissible temperature rise

KIFE I E—FOT—AREREIZOCTEUTTHENS &L,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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iR
WIRING DIAGRAM

El#E /1R
TYPE 1 Hh#h& )BT CW ARE  CW rotation from output shaft end.
(A) & Blue — 5 = =
oy — B VIN
NAKR—=5 Step Blue White Red Yellow
BIPOLAR . 5 + — - +
(A) & Red
1 + + - -
2 - + + -
=] # — —
White Yellow 8 + +
®) ®) 0 + - _ T
TYPE 2
_ (A) 7 Red HA#&L ) R T CW AR CW rotation from output shaft end.
A=KR—-5
b % Bil=! *a = =]
UNIPOLAR .\ = 5o Step Red Green | Red/White | Green/White|  Black White
0 ON ON COM COM
(A) F*/A Red/Whit
eae 1 ON ON coMm | com
2 ON ON COM COM
3 ON ON COM COM
% B &8 N
Green White Green/Whtie 0 ON ON COM CcOoM o2
(B) (com) (B) E‘")t%
sm
T
o avn
INIVZAL A =PIV rn7orrns) o4
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque) 5;
=
®g
o
TS3090N6 . TS3103N2E9 . 2
EERKTAN AC100V 1.1A/4H EERKZTAN DC35V 1.0A/18
Torque N-m (kgf-cm) Constant Current Driver  AC100V 1.1A/Phase Torque N-m (kgf-cm) Constant Current Driver DC35V 1.0A/Phase
T T T T 117 0.4(4.0) T T T 1117
' — Full Step — Full Step
—-- Half Step | “‘~-~.\ ——- Half Step
0.3(3.0) - ~J
N,
0.2(2.0) = \ N
~. 1
\\ ] 0.2(2.0)
\\ N L
0.1(1.0) Ty \
\; 0.1(1.0) i
\\ 1
\ ':
0 A 0 !
102 108 104 _— 102 108 104 _—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3103N1E13 o TS3103N40 o
EBH KT AN DC35V 1.0A/48 EBRKETA DC36V 1.2A/48
Torque N-m (kgf-cm) Constant Current Driver  DC35V 1.0A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC36V 1.2A/Phase
'0'6(6) NN — Full'Step | — Full'Step
™ —-- Half Step
0.5(5) N 1(10)
\\
0.4(4) ~ —TTT™N
0.3(3) AN
A A 0.5(5)
0.2(2) N
0.1(1) A8
1
IR
0 z 0
102 10° 104 _— 102 108 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3103N3E2 — e TS3103N4E12 .
EERKTAN DC35V 1.8A/4H EERKZTAN DC35V 2.9A/48
Torque N-m (kgf-cm) Constant Current Driver  DC35V 1.8A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC35V 2.9A/Phase
— Full'Step 1.5(15) — Full'Step
1.0(10) -—- Half Step | THRE~ ——- Half Step
0.8(8) S 1(10) P =
S
0.6(6) N
N
0.4(4) N 0.5(5) 5
N
0.2(2 X,
(2) N \
\\ 1
0 0 !
102 10° 4 — 102 10° 104 —
Pulse Rate (PPS) Pulse Rate (PPS)
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D56.4mm (size 23) HB TYPE I-I%Ighlro{oku?

0 . 90 RoHS* it

RoHS compliant products.

200Min
! 8
) o ©
S s e
+ °C|’77
| s [Te) |
B er
A SN +0.25 =
R 5 2me)-LL 1510,25 (77 ERR)
5.810.15 ﬂ
[147.14%02 1.6 5
D56.410.5 20i1 Li1 16t1
T 1
f; R 27y 7| EREBE | ERER | BEER (4080 | 07000 | E-2RL | 0-4F-V¢ g
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
B & O Voltage | Current | Resistance Torque Length Inertia
Single Shaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x107kg-m? kg
TS3690N1E1 TS3690N11E1 0.9 54 1.0 5.4 9.2 0.45 (4.5) 39 145 0.45
TS3690N1E2 TS3690N11E2 0.9 2.8 2.0 1.4 2.2 0.45 (4.5) 39 145 0.45
TS3690N1E3 TS3690N11E3 0.9 1.6 3.0 0.53 0.9 0.45 (4.5) 39 145 0.45
TS3690N2E4 TS3690N12E4 0.9 74 1.0 74 21 0.95 (9.5) 54 310 0.7
TS3690N2ES TS3690N12E5 0.9 3.6 2.0 1.8 5.9 0.95 (9.5) 54 310 0.7
TS3690N2E6 TS3690N12E6 0.9 2.3 3.0 0.75 23 0.95 (9.5) 54 310 0.7
TS3690N3E7 TS3690N13E7 0.9 8.6 1.0 8.6 28 1.45 (14.5) 76 520 1
TS3690N3ES TS3690N13E8 0.9 45 2.0 2.25 7.3 1.45 (14.5) 76 520 1
TS3690N3E9 TS3690N13E9 0.9 3 3.0 1 35 1.45 (14.5) 76 520 1
O ERRRERE —20~+50C @ FRRELR 80 deg Max (Resistance method)
Operating temperature range Permissible temperature rise
@ EFES———— 100MQ  Min (at DC500V) KE— DT — ZAEEEEFOCHTTHENC &L,
Insulation resistance % Do not allow the surface temperature of the motor
@ MIFME———— AC 500V (1min) case to rise above 90°C during operation.
Dielectric strength
@ X5 ZXMFLA—— 0.075mm Max. at the load
Thrust play 9.8N(1kgf)
® 57T LA ———0.025mm Max. at the load
Radial play 4.9N(0.5kgf)
L
WIRING DIAGRAM
TYPE 1 s
HA#h& W BT CW AR CW rotation from output shaft end.
- A=KR—=5CGET) = = P % %/Eéﬁ%/e ’%/%'ﬁg 5B
w B UNIPOLAR (NOTE1) | Step e co
Black Red/Whit ts | Black/Whit t
2 n Black | Red | Orange | Yellow | "y Vaiowtinte | wih Orangemihite
Black/White 0 ON ON CoM COoM
(Com)
/8
Orange/White 1 ON ON COM COM
_ &
(A) Orange 2 ON ON COM COM
3 ON ON COM COM
4 ON ON COM COM
) Ao velow 1) B/ECB/EEER
B EE/ A EER
Red/Whlte YellOW/Wh'te Note1) Black/White connects with Orange/White
(COM) Red/White connects with Yellow/White
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INJVAL A P—PNILI4EHE n7orbny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TS3690N1E1,N11E1 TS3690N1E2,N11E2
Torque N-m(kgf-cm) EBHRNTAN DC24V 1.0A/48 Torque N-m(kgf-cm) EBERKTAN DC24V 2.0A/48
07) Constant Current Driver DC24V 1.0A/Phase - Constant Current Driver DC24V 2.0A/Phase
. r 0.7(7) F
106(6); M-I 77 F ALLLRMAIL
: I ull stepy 0.6(6) 4
A 1 N [ PSS Half step () I 1 O Bttt Half step
0.5(5) | 0.5(5) F gy
E T = T
04(4) F =7 NT 0.4(4) F \:’/ NN
F N \ F N
0303 F 0.3(3) F
02@2) f 0202 [
01(1) [ NJ 01(1)
o E o
10! 102 103 104 103 O101 102 103 104 108
— —_—
Pulese Rate(pps) Pulse Rate(pps)
TS3690N1E3,N11E3 TS3690N2E4,N12E4
Torque N-m(kgf-cm) EBRNZTAN DC24V 3.0A/48 Torque N+m(kgf-cm) EEBRKETAN DC24V 1.0A/48
Constant Current Driver DC24V 3.0A/Phase Constant Current Driver DC24V 1.0A/Phase
10-7(7) = T T T 77T 1.2(12) & T T T 11T
o Full step F —— Full step
0606) E— [ 1111 [ [ === Half step ]| 1.0(10) ———++H—F—F+—Tf-———==——- Half step 1|
05(5) [ 0.88) | TN
= | C ]
0.4(4) F <t F ™
g / N 0.6(6) | S
03@3) [ q E \
020) F h 0.4(4) F :
. - r \
E n \
01) 02 F R
E r \':~-_
o b 0 Sz
10 102 108 104 10° 10 102 10° 10¢ 108
—_— —_—
Pulse Rate(pps, Pulse Rate (pps
TS3690N2E5.N12E5 PPS)  TS3690N2E6,N12E6 (pPs)
’ EBRKES /8 DC24V 2.0A/#8 Torque N-m(kgf-cm) EBRETAN DC24V 3.0A/48
Torque N-m(kgf-cm) Constant Current Driver DC24V 2.0A/Phase Constant Current Driver DC24V 3.0A/Phase
12(12) [ T T T 1T 11-2“2); TTIIT T T TI0
F — Full step [ —Full step
1.0(10 L 44 1.0(1 A
(10) g De V| I s Half step oc10) O B i Half step
0.8(8) F TS N 0.8(8) [ -
F \ 2 P~/
0.6(6) | \ 0.6(6) F
E \ E \
0.4(4) [ 0.4(4) |
o N, L
0.2(2) F 0.2(2) | N
[ NN N I
oL oL
10! 102 103 104 108 10 102 10° 104 105
— [
Pulse Rate(pps) Pulse Rate(pps)
TS3690N3E7,N13E7 TS3690N3E8,N13E8
Torque N-m(kgf-cm) EEHR KT AN DC24V 1.0A/48 Torque N-m(kgf-cm) EBH KT AN DC24V 2.0A/#R
Constant Current Driver DC24V 1.0A/Phase Constant Current Driver DC24V 2.0A/Phase
1.6(16)
o T 11T 109 A
. E ull step 1 - Iy Full ste
E I I RS S S F RS [ s ss===== Half step| B / 4N b
12012) F 1 L P~ -\ ————————— Half step
E ™ -
1.0(10) £ Zi S 1.0(10) A
0.8(8) | u L ‘\\
E \ l
0.6(6) 3 - \
E \ 0.5(5) \
0.4(4) E N - \
0.2(2) F s L \\
E N ol N
010‘ 102 108 104 10° 10! 102 108 104 108
—_— —_—
Pulse Rate(pps; Pulse Rate (pps
TS3690N3E9,N13E9 °ps) (%ps)
Torque N-m(kgf-cm) EERKSIN DC24V 3.0A/48
Constant Current Driver DC24V 3.0A/Phase
11-6(16): | T T T T
F Full step
1.4(14) E | il
(14) E —~ L47T I S | Half step
1.2(12) | \ N
1.0010) \ 5
0.8(8) y
0.6(6) | N
F \
0.4(4) F
F \ A
0.2(2) : N
10 102 108 104 108
—_—

Pulse Rate(pps)
Zamugaua, 44

w3
vI
84
5m
o3
35
o
z5
o=
o
b3




|:|56.4mm (size 23) HB TYPE ;'%hl:o{(klz L;J%ggt%jn

1 80 (€[EMmcra @A LTV 3L 2SR LET, | RoHSX1is

Self-certification products, RoHS compliant products.

200Min
5
@ o ©
3 3 -
H °77
| - [To} 1]
8| 24
ﬂ: s (77,'\;::;57_ 1510.25(7%#%%5)
5_8t0.15 ﬂ
[147.14*02 1.6 5
556.4i0'5 2011 Li\ 1611
I
f; K ATy 7R | EREE | ERER | BIRRE | (047580 | 700N | E—2RL| 0-41F-Y% 2 | & ®
Type number Step Angle | Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
Voltage Current | Resistance Torque Length Inertia Type
Foo#h Gl
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase |N-m(kgf-cm) mm  |x107kg-m? kg
TS3653N1E1 | TS3653N11E1 1.8 52 1.0 52 5.4 0.39 (3.9 39 120 0.45 TYPE 2
TS3653N1E2 | TS3653N11E2 1.8 2.8 2.0 1.4 1.4 0.39 (3.9 39 120 0.45 TYPE2
TS3653N1E3 | TS3653N11E3 1.8 1.9 3.0 0.63 0.6 0.39 (3.9 39 120 0.45 TYPE2
TS3653N2E4 | TS3653N12E4 1.8 7.2 1.0 7.2 1 0.9(9) 54 260 0.7 TYPE 2
TS3653N2E5 | TS3653N12E5 1.8 3.6 2.0 1.8 25 0.9(9) 54 260 0.7 TYPE 2
TS3653N2E6 | TS3653N12E6 1.8 2.3 3.0 0.75 1.2 0.9 (9) 54 260 0.7 TYPE 2
TS3653N3E7 | TS3653N13E7 1.8 8.2 1.0 8.2 14 1.35(13.5) 76 430 1 TYPE 2
TS3653N3ES | TS3653N13E8 1.8 45 2.0 2.25 3.6 1.35 (13.5) 76 430 1 TYPE2
TS3653N3E9 | TS3653N13E9 1.8 3 3.0 1 1.6 1.35 (13.5) 76 430 1 TYPE 2
TS3653N4E12 | TS3653N14E12 1.8 2.2 5.0 0.44 1.4 2 (20 84 520 1.3 TYPE 1
O FHRAREE —20~+50C @ FFRRELR 80 deg Max (Resistance method)
Operating temperature range Permissible temperature rise
@ HEFIEFT———— 100MQ  Min (at DC500V) KRB E— 40— ZAREREEOCUFTHENC £EL,
Insulation resistance ¥NOTE : Do not allow the surface temperature of the motor
@ HEIFME——— AC 500V (1min) case to rise above 90°C during operation.
Dielectric strength
@ X5 ZXMTFLA—— 0.075mm Max. at the load
Thrust play 9.8N(1kgf)
@® 5 7ILT L A——0.025mm Max. at the load
Radial play 4.9N(0.5kgf)
s kR

WIRING DIAGRAM

[alyaic)
HAL Y RTCW AR CW rotation from output shaft end

TYPE1  ws N B B B
RAHE—S5 Blue White Red Yellow
+ - - +

0
BIPOLAR S - - R - i
2 - + + -
2} b 3 - - + +
W B 0 + - - +

@ fl
HAL Y RTCW AR CW rotation from output shaft end

TYPE 2 (A) & Black
St 2 b i i " =]
- - ep y
AZR—5 com # velow Black Red Green Blue Yellow White

UNIPOLAR _ 0 ON ON COM COM
(R) # Green
1 ON ON coM coM
2 ON ON CcoM CcoM
o ¢ e 3 ON ON coM coM
Red White Blue
® (CoM @) 0 ON ON CcoM com

A5 damgaus,



INJVAL A P—PNILI4EHE n7orbny)

PULSE RATE VS TORQUE CHARACTERISTICS (Puli-out Torque)

TS3653N1E1,N11E1 EBRKE T DC24V 1A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1A/Phase
LTI
[T TTTI
— Full Step
---- Half Step 7]
0.5(5)
0.4(4)
LT | IN-H
0.3(3) S
N,
0.2(2) \
N
011 fsfs Sutyouy
0 ‘T\ Q';.
102 108 104Pulse Rate (PPS)
TS3653N1E3,N11E3 EBR KT DC24V 3A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 3A/Phase
LTI
[T TTTI
— Full Step
---- Half Step TJ|
0.5(5)
0.4(4)
0.3(3) -
NI
0.2(2) NS~
\\\
0.1(1) fs fs \ .
102 108 10*Pulse Rate (PPS)
TS3653N2ES,N12E5 EBRKET A DC24V 2A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 2A/Phase
— Full Step
---- Half Step
1(10)
e N = g |
\\
0.5(5) \ <
A
\\
fs fs \\\ 4
NALDS o
. Y el
102 108 104Pulse Rate (PPS)
TS3653N3E7,N13E7 EERNTAN DC24V 1A/48
Torque N-m (kgf-cm) Constant Current Driver  DC24V 1A/Phase
— Full Step
---- Half Step
1(10) Sy
\
\
\
\
\
0.5(5) 3
\\
\,
N\,
fs f‘S N\
N,
0 N\
102 108 104Pulse Rate (PPS)
TS3653N3E9,N13E9 EBH KT A/ DC24V 3A/R
Torque N-m (kgf-cm) Constant Current Driver  DC24V 3A/Phase
— Full Step
---- Half Step
/‘_:2—.—_—\
1(10) = T i\
* N,
\
\
\
AY
0.5(5) \
\Y
f N
s |fs Je
0 AA NSk
102 108

104Pulse Rate (PPS)

TS3653N1E2,N11E2 EEHR KT AN DC24V 2A/1f
Torque N-m (kgf-cm) Constant Current Driver  DC24V 2A/Phase
[
[T TTTI
— Full Step
—-=--- Half Step TT]
0.5(5)
0.4(4)
0.3(3) S
0.2(2) i
AY
\\
0.1(1) fs—fs S
hY
0 \ N

102 108 10*Pulse Rate (PPS)
TS3653N2E4,N12E4 FEER KT AN DC24V 1A/
Torque N-m (kgf-cm) Constant Current Driver DC24V 1A/Phase

— Full Step
---- Half Step
1(10)
e T
L= T=IINL
N N
AY
0.5(5) \\
N\,
fs \f N
S o
N
0 \ S~

102 103 10*Pulse Rate (PPS)
TS3653N2E6,N12E6 TEEHR KT A\ DC24V 3A/f
Torque N-m (kgf-cm) Constant Current Driver DC24V 3A/Phase

— Full Step
---- Half Step
1(10)
0.5(5) N
\Y
fs fs \\\ Mo
\ [—=3=¢
0

102 103 10*Pulse Rate (PPS)
TS3653N3E8,N13E8 TR KT AN DC24V 2A/#8
Torque N-m (kgf-cm) Constant Current Driver  DC24V 2A/Phase

— Full Step
— ---- Half Step
] I
1(10) = X
N\,
N,
\,
\Y
N\
\
\
0.5(5) \\
\,
Y
fs fs \\\:‘\
\ N \\s_ L
0 N[ [—F=r-

102 10 10*Pulse Rate (PPS)
TS3653N4E12,N14E12 EBH KA/ DC40V 5A/4R
Torque N-m (kgf-cm) Constant Current Driver  DC40V 5A/Phase
2(20)

[ ——
= z — Full Step
N ---- Half Step
\\
\
\
1(10) N
( N\,
N
Y
N
N\,
fs fS\ \\\ \\\
\ s
0 1 2
102 102 10*Pulse Rate (PPS)
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|:|60mm (size 24) HB TvPE I-I%'Ighl:o{ok:?

RoHSx$ &
RoHS compliant products.
200Min
25
16,
(BRR)
(i A 0 (EFFECTIVE LENGTH) ’j EEHF?EEC)-HVE LENGTH)
I | © 20*0® +025
@6}\ BB 200,
= {‘0
ER ~ °
le3 o3
=T T- T
g 2
o
(147.14*°* 1.5 7
Dﬁoioa 24i1 Li1 2311
f; R 27y 7| EREBE | ERER | BEER (4080 | 07000 | E-2RL | 0-4F-V¢ g
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
B & O Voltage | Current | Resistance Torque Length Inertia
Single Shaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x107kg-m? kg
TS3606N1E1 TS3606N11E1 1.8 5.8 1.0 5.8 8.6 0.75 (7.5) 43.5 280 0.6
TS3606N1E2 TS3606N11E2 1.8 2.9 2.0 1.45 2.1 0.75(7.5) 43.5 280 0.6
TS3606N1E3 TS3606N11E3 1.8 1.95 3.0 0.65 0.96 0.75(7.5) 43.5 280 0.6
TS3606N2E4 TS3606N12E4 1.8 7.9 1.0 7.9 15.2 1.35 (13.5) 54 450 0.8
TS3606N2E5 TS3606N12E5 1.8 4.0 2.0 2 3.8 1.35 (13.5) 54 450 0.8
TS3606N2E6 TS3606N12E6 1.8 2.55 3.0 0.85 1.6 1.35 (13.5) 54 450 0.8
TS3606N3E7 TS3606N13E7 1.8 9.4 1.0 9.4 18.8 1.7 (17) 65 570 1.1
TS3606N3E8 TS3606N13E8 1.8 46 2.0 2.3 47 1.7 (17) 65 570 1.1
TS3606N3E9 TS3606N13E9 1.8 2.9 3.0 0.97 2 1.7 (17) 65 570 1.1
TS3606N4E10 TS3606N14E10 1.8 125 1.0 125 30 22(22) 85 900 1.45
TS3606N4E11 TS3606N14E11 1.8 6.0 2.0 3 75 22(22) 85 900 1.45
TS3606N4E12 TS3606N14E12 1.8 39 3.0 1.3 32 22(22) 85 900 1.45
O FARAREE —20~+50C @ FERELR 80 deg Max (Resistance method)
Operating temperature range Permissible temperature rise
@ HEFIRFT—————— 100MQ  Min (at DC500V) ¥ E—ADY — AREMREFIOCHU T THENC £EV,
Insulation resistance % Do not allow the surface temperature of the motor
@ HEFME—— AC 500V (1min) case to rise above 90°C during operation.
Dielectric strength
@ X5 ZXMTSLA—— 0.075mm Max. at the load
Thrust play 9.8N(1.0kkgf)
@® 57T L A———0.025mm Max. at the load
Radial play 4.9N(0.5kgf)
kR
WIRING DIAGRAM
- = [+ =LA
(A) Blaé% A=KR—=5CGET) H:'.7§§NJZ )R T CW AM CW rotation from output shaft end.
% UNIPOLAR (NOTE1) R/BLE/B | #/ALE/B
B Step R * = L BB | i

2
Black/White o i
(COM)[ B8 Black Red Orange | Yellow Black/Whit connects | RedMWhite comects

with Orange/White | with Yellow/White
OrangeNVhi;g § 0 ON ON COM COM
— 2
(A) Orange

1 ON ON COM COM
2 ON ON COM COM
B #
(B) Red Yellow (B) 3 ON ON Com | coMm
#/8 &/ 4 ON ON COM COM
Red/White Yellow/White =
) 1) B/ACE/AeER
(COM) B ER/AEER

Note1) Black/White connects with Orange/White
A7 Sagaus Red/White connects with Yellow/White



INJVAL A P—PNILI4EHE n7orbny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TS3606N1E1,N11E1 )
EERKTAN DC24V 1.0A/4H
Torque N-m(kgf-cm) Co?slzmt Current Driver DC24V 1.0A/Phase
0.9(9) T T T TTTT
0.8(8) Full step 1
0.7(7) — o= ] | | === Half step |]
0.6(6) =
0.5(5) 0y
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0.4(4) \ v
0.3(3) 4
0.2(2 b NS
@ N
0.1(1) Xl
0 10 102 108 104 10°
—_—
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£ X
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0
10 102 108 104 10°
—_—
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Epi X
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Full step | ||
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0.6(6)
A
0.4(4) \
\
0.2(2
@ {0
0
10 102 108 104 10°
Pulse Rate(pps;
TS3606N3E7,N13E7 U e Ralolope)
. . T -
Torque N 1mG(k196f cm) Constant Current Driver DC24V 1.0A/Phase
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1.4(14) = ~d Full step H
SN | | ==————- Half step
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1.0(10)
0.8(8)
0.6(6) 2
\
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TS3606N3E9,N13E9 s e neretope)
. . EERKZ .
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’ T T TTI
1.4(14) 7 | \ Full step
12(12) i< I Half step ||
1.0(10) \
0.8(8) k!
0.6(6) N
0.4(4) R
0.22) MR
0
10 102 108 104 10°
Pulse Rat
TS3606NAE11,N14E1T . PuseRacEs)
. . -2 g
Torque NZmS((ngSf) cm) Cofstanl Current Driver DC24V 2.0A/Phase
’ [T T TTTT
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0@20) —TF—"F"1+rr AN Half step
L 1-7 SN P
Ay
1.5(15) “\
A}
1.0(10) Y
\
\
0.5(5) x
N
%0 102 10° 104 108

—_—
Pulse Rate(pps)

TS3606N1E2N11E2 Do24Y 20018
. . L g
Torque N-m(kgf-cm) Cons’tam Current Driver DC24V 2.0A/Phase
1 0.9(9) TTTT \F\"\HH
— —Full step {{
0-828; 7A- T Half step ||
0.7(7, \ N
0.6(6) W
0.5(5) \
0.4(4) \
0.3(3)
0.2(2) N
0.1(1)
0
10 102 10° 10¢ 105
Pulse Rate(pps)
TS3606N2E4,N12E4 DG24v 1oME
. . %} B
Torque N-m(kgf-cm) Co?stam Current Driver DC24V 1.0A/Phase
11-2(12): TTTIT T T TT
F ™~ Full step
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[ ‘\
0.6(6) \‘
F \
0.4(4) | \
B .Y
02| <
o b I
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—_—
TS3606N2E6N12E6 .. D Pare{ppe)
. . B !
Torque N-m(kgf-cm) Constant Current Driver DC24V 3.0A/Phase
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Full step
L —
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0
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- hY
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b N
1.5(15) |- N
g \ \
1.0(10) 0
5 \|
0.5(5) S
i X §
101 102 100 10 10

—_—
Pulse Rate(pps)
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|:|82.6mm (size 34) HB TvPE
1.8°

RoHSXt &

RoHS compliant products.

$108.5
+<|‘§ - [ |8
gl e b
- [« -
-
4-¢55 438
[169.6%°2 1.6
[182.6+2 30.2*" LE
B X | R7vTA| EREE | ERER | BRER | (047503 | 000 | E—2RL | B-41F-Yx 2
Type Step Angle Rated Rated Winding Inductance Holding Motor Rotor Mass
number Voltage Current Resistance Torque Length Inertia
Deg. V/Phase A/Phase Q/Phase mH/Phase | N-m(kgf-cm) mm x10-*kg-m? kg
TS3134N316 1.8 1.9 42 0.46 1.6 1.35 (13.5) 62 0.67 1.48
TS3134N52 1.8 5.8 1.6 36 1.5 1.35 (13.5) 62 0.67 1.48
TS3134N317 1.8 3.0 4.0 0.75 32 2.3(23.0) 94 1.23 25
TS3134N1E2 1.8 25 4.6 0.55 2.76 2.3(23.0 94 1.23 25
TS3134N319 1.8 42 35 1.2 6.0 4 (40) 129 1.87 3.52
TS3134N2E8 1.8 25 7.0 0.35 1.7 4 (40) 129 1.87 352
® ERRBRERE —20~+50C
Operating temperature range
@ HEIFIKT 100MQ  Min (at DC500V)
Insulation resistance
@ iR E AC 500V (1min)
Dielectric strength
@ XFAMNTLA4—— 0.025mm Max. at the load
Thrust play 67N(6.8kgf)
® 52 7ILT L4 ——0.02mm Max. at the load
Radial play 4.4N(0.45kgf)
@ FARELR 80 deg Max. (Resistance method)

Permissible temperature rise

KIER I E—FOT - ARARBEFOCTEUT THENCLEL,
%NOTE ! Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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R
WIRING DIAGRAM
H#z7TA
- = HhEh & BT CW AR CW rotation from output shaft end.
I=M=5 ) e = # | ~Aa | @m | A 2
UNIPOLAR Step Red | Green | RedMWhite |GreenWhite| White | Biack
(COM) & Black 0 ON ON CoM | COM
(A) #/EA Red/White 1 ON ON CcoM COM
2 ON ON COM COM
3 ON ON COM COM
23 B &8 0 ON ON COM COM
Green White Green/Wihte
(B) (coMm) (B)
INIVAL A b—BMILYE (7n7yrrny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TS3134N316 EEMRETAN DC30V 5.9A/18 TS3134N317 EEMRET AN DC30V 5.6A/48 N
Torque N-m (kgf-cm) Constant Current Driver  DC30V 5.9A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC30V 5.6A/Phase %;
3(30) T T T TTTT 3(30) LA 85

— Full Step — Full Step 5m
! ! 32
3%
/‘—_‘\\\ gg
2(20) 2(20) &9
Iy o
\\\\ )
1(10) 1010)
\\\ \\\
\\\ \\\
0 0
102 108 104 —_— 102 108 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)

TS3134N319 EEMET AN DC30V 5.0A/4f

Torque N-m (kgf-cm) Constant Current Driver  DC30V 5.0A/Phase
T T T TTTT
— Full Step
AN
3(30) N
2(20)
1(10)
0 \\\
102 108 104 —_—

Pulse Rate (PPS)
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=%

|:|86mm (size 34) HB TvPE

High torque

1 80 RoHSX$ i
. RoHS compliant products.
'y
£
=
o
&
- 25i0,25 25i0.25
3,8 N g
8 °=.‘¢ ‘ °g
&)~ -
N -
84
4
1.52%°3|| 8.5
37t1 Li! 3411
fiz & A7y TRl &R | EREE | ERER | BRI (405 RF-0T TN E—ZRLA-41F-Y g
Type Step Angle| Winding Rated Rated Winding |Inductance| Holding Motor Rotor Mass
number Type Voltage | Current |Resistance Torque Length Inertia
Ao | @ )
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase \mH/Phase|N-m(kgf-cm)] mm  |x10-*kg-m?| kg
1.8 TYPE 1 1.8 45 0.4 1.75 2.5 (25)
TS3684N1E3 TS3684N11E3 1.8 TYPE2 1.28 6.4 0.2 1.75 3.5(35) 79 1.6 25
1.8 TYPE3 2.56 32 0.8 7 3.5(35)
1.8 TYPE 1 28 4.5 0.62 3.1 5.5 (55)
TS3684N2E6 TS3684N12E6 1.8 TYPE 2 1.98 6.4 0.31 3.1 7.8 (78) 117.5 32 35
1.8 TYPE3 3.97 32 1.24 12.4 7.8(78)
1.8 TYPE 1 3.36 4.0 0.84 47 7.5 (75)
TS3684N3E8 TS3684N13E8 1.8 TYPE 2 2.39 57 0.42 47 10.6 (106) 156 48 5.0
1.8 TYPE3 4.7 28 1.68 18.8 10.6 (106)
® FERRAEERE —20~+50C

Operating temperature range

100MQ Min (at DC500V)

@ BRI ——

Insulation resistance

@ HEIFME—— AC 500V (1min)
Dielectric strength

@ XFAXAMTLA—— 0.075mm Max. at the load
Thrust play 67N(6.8kgf)

® 57T L 14— 0.025mm Max. at the load

Radial play
@ SFRRE LS

4.4N(0.45kgf)

80 deg Max. (Resistance method)
Permissible temperature rise

KIER E—20T—AREREFOCEUT THENCLZZL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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R
WIRING DIAGRAM
£ Black [BLrvan]
a;/E TYPE 1 HA#&L ) BT CW AR CW rotation from output shaft end.
Black/White A=KR—-5 Ste £ P 1 = E/‘ggff/a ﬁ<§'§?§ﬁ/a
(cowm) UNIPOLAR P Black Red OEnge | Vellow |l i s
B Orange%/%v/hia 0 ON ON COM COM
) #& Orange 1 ON ON COM COM
2 ON ON COM COM
3 ON ON COM COM
d
‘ (B) (com) (B) 4 ON ON COM COM
7 Black 2 /B&48/H%AHCOM. Phase A COM are Black/White and Orange/White
A TYPE 2 /8 tg/e %#B#HCOM. Phase A COM are Red/White and Yellow/White
Seacing RAR=SUSSLIER) | fafE/8 | HE /G | BAR/A | HF/H
/8 BIPOLAR P Black&Orange/White | Red&Yellow/White | Orange&Black/White | Yellow&Red/White
Orange/White (Parallel connection) 0 n + — —
(A)
& Orange 1 — + + —
2 — — + +
3 + — — +
e 4 + + — —
Black
S E/8&4E /B %K Black/White connects with Opange/White
2/ TYPE 3 /8 tg/[':'l %3E#  Red/White connects with Yellow/White
Black/Whi " -_— .
e U RAR=S(VU—RE) [ # * % 5
%/ A BIPOLAR SERIES p Black Red Orange Yellow
(%ange/wme (Series connection) 0 + + - -
#& Orange ] — T T —
2 — — + +
3 + — - +
4 + + — -
INIVAL A b—NILIYFHE (7 b ry)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TS3684N1E3 (TYPE2) TS3684N2E6 (TYPE2)
EERKTAN DC80V 6.4A/4H EERKTAN DC80V 6.4A/48
Torque N-m (kgf-cm) Constant Current Driver  DC80V 6.4A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC80V 6.4A/Phase
4(40) T N EAL 8(80) T T TTTTT
— Full Step — Full Step
L-HL --—-Half Step ----Half Step
\\ ™k ~< I T -~\\\
3(30) Sy =t 6(60) S| <
\ \ \ \
AY
\
2(20) \, \ 4(40) iy
1}
\ \
\\ \
1(10) * 2(20) \
NS
0 0
10! 102 108 104 —_— 107 102 108 104 _—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3684N3ES (TYPE2)
EERKTAN DC80V 5.7A/48
Torque N-m (kgf-cm) Constant Current Driver  DC80V 5.7A/Phase
T T T T TTTT
L — Full Step
1 8(80) SN ----Half Step 7|
\\
\
\
6(60) ki
\\
\

4(40) &

\

\

\\
2(20)
\\
N
™™
0 [~
10’ 102 108 104 —_—

Pulse Rate (PPS)
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ATV ITE—FIYI—5

2 PHASE STEP MOTOR ENCODERS E—-

B S MLy 2 LTTAaERET X T,
R BV — PRI e T |

High accuracy and high torque.
Being equipped with an angle sensor,
both step-out detection

and closed loop control are possible.

BX5y7E—424I>0—4 KK—E A table of Step motor encoder
HA4 X Li= I EERE (C/T) 27y TE—2I>a—4HK EASIAEd (ERX7 v 7E—42HX)
Size Phase Resolution Types of Step motor encoder QOutline (Types of applied Step motor)
118 2 200 TS3658 1 (TS3641)
148! 2 200 TS3665 1 (TS3214)
17% 2 200 TS3602 1 (TS3617)
238! 2 200 TS3643 2 (TS3653)
348 2 200 TS3674 X3 (TS3134)
347 2 200 TS3698 X3 (TS3684)
I - SBONBRROLEHIIRECENET, ERE) 1. LEREMAA T aLI2ETA L RIANEAICHETEET,
Outlines and specifications of relevant encoders are given in the next page. 2. E-—2OREREEII-FREDLHBOCLUT THEHAT I,

Note : 1. All of the above types are conformable to Open Collector Output
and Line Driver Output.
2. Do not allow the surface temperature of the motor to rise above
80°C to protect the encoder.

BATy7E-4I>0-4 FRIEEHE Model designation of step motor encoders.

TS DDDD NLILILJED]

T— 2 B{EDON.EF
Number(s) after N and E of the type numbers of the above applied step motors.
I a—4fF&mk 7]'7/5/Opt|on
Types of Step motor encoder TA—TraLv4alh ABES [3:A—-T aLV4HA AB,ZE
Open Collector Output Signal A, B Open Collector Output Slgnal A B,
2154 RIANHA  ABES \4: 71 FF1\HA  ABZE
Line Driver Output Signal A, B Line Driver Output Signal A, B,
2 1200C/T
51 500C/T

53 dmgaus
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WA X (2>3—-48)  Outline (A section of an encoder)

. > BESHAEL0S5
E#lﬁ) Common 1 & Unless otherwise specified, tolerance is +0.5mm
bl "’7—(7:1'; —t@: 18 (2.7) 205 (2.7)
¢ g %5 30
Shielded Cable 3 ~0O
~ £
ME =
X8
(RF v TE—428)
Step motor
—J /(‘3 ) i N
oi
Flg @ | b = | :
© ©
. . U [ "] © ©
e ® - -— ©
- Y
v L =
J J

X1 ]2 X3

EE) 1. ATy TE-2BONGTHERIR-TLED [R5y TE-4] 28BT I,
NOTE : 1. For dimensions of the step motor, see p.27ff.

BT J—41# Specifications of an encoder

1. I O—41MEE Performance of anencoder 2. 9M&BE Resolution

B PPN E R 0~+85C E—2HEH 2 5
Operating Temp. Phase
AN Z At
DC-+5V 5% e 200077 5000/ N
mY
z B | 40mA Max (F—7>aL75HA) .. 3T
Supply Current (Open Collector Output) 4. #7373 > Option §5
100mA Max (541> K54 /5H7) 30
(Line Driver Output) 1), s 23 fighe (400, 1,000C/T) DHEUEHTTEET T, g
pes = 1>71) X220 A BHE Encoders with 400C/T or 1,000C/T are available (= k]
Code Incremental Phase A, B ) i ( . ) AT §§
& EER 2). ZM (4 Ty 7 2) OfFHNA»uETd, =
RespLonse Fr/equency 80kHz Max Possible to add phase Z (Index). %8
i ds el 1/4P £ 1/8P 3). E— X QIR & ORTAE AR T,
R = 5510 Ka T Max Phase focusing with excitation phase of a motor is possible.
Moment of Inertia ENCODER ONLY

3. HHAFEE Form of output
1) #—7>2L 7% Open collector

+5V
H A B\ & 25C16231H2Y H N =
Output Circuit ']_6”7_‘ Equivalent A 1H L 470Q IC/ 2= "?ﬁﬁ
to 25C1623 H 5 :.):nnec |Ion —_—
BAFTE N EBE 30v WHEN B 18 L. uncton” | Com
Max Allow. Output Volt. OUTPUT IS -H- al|/blc|d
s OUTPUT DCH5V 7 Red
SATRHNER 50mA WHEN P
Max Allow. Output Curr. OUTPUT IS -L- 5 % £ ) BT CW GND & Black
ST EV TV B £J2 1R Fim H 7 RIE B3 A 18 Phase ## Green
R\ise Tim:e, Fall Tir:e 1.5 psec Max CW, viewed from shaft end Output wave form B 78 Phase = vollow
measuring Circuit (7 Phase) (&) Wh
- .= . . NP 7 o
2) 74> RKZAI\ Line driver P Sigdi_f * evee = (o)
T 21244 RN
(A—14) I O— 4G
Output Circuit AM26C31IDB (T.1) A48 (I L (Rohm) X X " Connectio:
DC+2.4VMin  WHEN AR— | rT 1T AB & B ) — FigE
Hon B OUTPUT IS -H- e > AB Eunction” | Golor
Output Signal DC+0.4V Max WHEN j— %% DC+5V 7% Red
OUTPUT IS -L- Bl LI L L [FMP1 GND = Blue
FEAHDER +20mA Max 3 &1 1 E#5 75T #hk & W R T CW o (A—L4) e
Sinking current Typical CW, viewed from shaft end (Rohm) A #H Phase % Brown
3L EV) LT ) BERE A 18 Phase & Orange
Rise Time, Fall Time 1 pesec Max B #f Phase & Yellow
B 18 Phase Ik Gray
(Z #8 Phase) | (#%) (Green)
(Z #8 Phase) | (&FA) (Clear)




elHATFYITINLIR—3F RS51I\

HB 1vee 1.8°

DC%?EFH for DC Power

TINZAT vy TFenN—T7 25 O Z H 0] EE

Switch between Full-Step, Half-Step

.4# E Features

1. DC20~35VD 7 4 Kz Aotk 4,

2. 14BI~23RI%- 4 ZD AT v TE— X AWETE ¥, BIMEIC
Ko Tid, 34y 4 XD E — & OHIEE A ATRE T,

3. KD BEIEE S RO L ZAMEER A A v F v 7 HATT,
(PMM75 =)

4,y T 4 VT A4y FIZED, 0.125~2.0ADHIE T % 160D HR
RENZAT v T THHETT,

5. A7 v THEEKE ANBHITEENI A THETOT
I A @ E->THWET,

6. TNAT v TEN=T ATy TOYDEZA v FTT,

7.HB) ALY b AT VRIS XD ERAHBINICS0% S S h &
T, (F4 v 724 v F% “BYPASS” I ETHDT, HL
vihay AR TEET,)

8. /W, SERFIHAT L 2R T,

9. A¥—FL ¥ Yi310~1,200pps & 100~12,000pps % M »

10. 75 7R X VT x o 2 CTF,

11, 7 3 = ARG 2 F = LB oy — 12 & B IRERSE T,

B KRS A1/ 28 specifications

. Geared for a wide range of inputs from DC 20 to 35V

. Can drive step motors ranging in size from Type 14 to Type 23.
Depending on the value of the current, low-speed driving of Type
34 motor is also possible.

. The built-in amplifier is based on the pulse duration modulation
switching system (PMM system).

. The setting switch allows phase current to be chosen in any of 16
steps ranging from 0.125 to 2.0A.

. This driver is protected from noise because the step driving
power source and input signals are optically separated.

. A special switch is provided for changeover between full-step and
half-step operation.

. The automatic current-down mechanism enables current to be
automatically reduced by 50%. (The current-down function can
be suspended, the dip switch having been set on “BYPASS”.)

8. Includes an acceleration/deceleration and speed control pulse

oscillator.

9. Speed ranges of 10~1,200pps and 100~12,000 have been

incorporated.

10. Includes plug-type screw terminal connectors.

11. Includes an aluminum heat radiator plate and protective

structure with a steel cover.

N —

N o o A~ W

i3 X Item 20350
BEAE (7w /18) 0.125~2.0A
Driving capacity (current/phase) (RA v FT16EXREICERTE) (16-step setting with switch)
BE DL > b&E ) HEEE 50%
Automatic current-down function 0
E—2EREH
FIBRAD For motor driving 20~35VDC
Power input Oy 7 EEHA 5VDC
For logic circuit 10mA (7 # AT ZAA) (photo-coupler input)
N=T Ty T TIZRTy TER Ay FHE
Half-step/full-step selection Changeover by switch
AV &2/s F)
Pulse oscillator Included
J A XPhLE T+ bHTZ
Noise prevention Photo-coupler
WEIRTE BBHAERST 7
Protection against overheating Output power supply automatically switched OFF
eE—hr>27 *Tar
Heat sink Option

55 dmgau



.%NL Connection diagram

hnE
Acceleration
Lo«H .

\ R K72 2o d—s
FiRER Deceleration otentiometer
BYPASS ~ Oscillator \ Q) xR

3

EXT«<INT - @@ Speed control
©
27y 7 © | EREE
Step < | Current setting
3 )

ATy 7
Step
- HAfES

Directional signal A+

ENABLEfE S X71vL—2% ATy To—iriy Mg — A- x
: i - —an
ENABLE signal Photoisolator e Step sequencer Ar:plifier 8. To motor
Direction
DC5V B-
—_—
TAVIZPS
Pulse ouﬂjpﬂjt i INZTFT /S
- g _ | =727y TEE
Full-step/
half-step setting
N BELEUOE
Voltage range changeover
DC20~35V
L PA5i i
7 Outline
4— ¢ 3175
3.175 | 63.5 38.1
2- 43175 A

RWEN
I D
w
D!
-
Y

95.25

7]
o
m
(7]
uul
0o
>
=/
o
Z
(7]

SHIAIHA d31S ISVHd

101.6

93.98

3.81
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ATV T RSAIN

AU9110

HB 1vee 1.8°

DCEE'/EFH for DC Power

TINZAT vy TFenN—T7 25 O Z H 0] EE

Switch between Full-Step, Half-Step

.4‘]‘ E Features

ﬁEﬂ%J: D RIEIZ bLy 7y 7 (YL % L7z € — 2 1I2xk
ReE O/ - R KT 2 MEATHETY

2. F-M/\“f%v‘%'z;h Tx b HTIAINCKD BRIGICHE SR
TWb 7%, B/ A X2 kEEs LT,

3. W@ 27w TAaEIE, VL 21.8° T,

FA v TAA 9 FIZEKDINZTF T (1.8°) EN—TFZFy
7 (09°) #YI0z B ENTEET,

4. HEAL Y P&y VREERIZE D S IEREO AN B A TR A $950%
IZHZEN, T—4BXKUF ITANNOEE FAMUETE £,
T4 v T AL yFIZEDHEHB AL Y b &Y VDON, OFFDY)
WANTEET,

5. BE— 2 ORE) % OFFIZ T 24868 (4 X — 7)) 2MfFnTnEd,

6. FIANDANEFTIE. CCW&CW/SILZANE—F (251
ZAN) LSV ZAWEEFEANE—F (USLZAAS)) OES
EnET Y UNZIA v FOUDRE RN CEE T,

. This step driver is geared toward motors with significantly greater

torque (1.5 times greater than that of our existing models), and
contributes to cost efficiency by making possible smaller, lighter-
weight equipment.

. Thanks to photo-coupler-based input, driver signals are

electrically insulated, rendering them immune to power source
noise.

. Driving step angle is 1.8° per pulse. The dip switch enables

changeover between full-step (1
operation.

.8°) and half-step (0.9°)

. The automatic current-down circuit decreases the flow of

redundant current to about half the normal rate when the motor is
idle, mitigating temperature increases in the motor and driver.
The automatic current-down circuit is turned ON/OFF via the dip
switch.

. The ENABLE function switch the motor drive OFF.
. As for driver input signals, jumper switch changeover allows a

choice between the CCW & CW pulse input mode (2-pluse input)
and the pulse rotational direction input mode (1-pulse input).

7. AP K D 2A/MH E TORFRENMERIZTE LT, 7.
8. WURHI 7M. MEE =, BHE XM IS TE £,

B K34/ specifications

The variable resistance feature enables the current to be set
arbitrarily up to 2A/phase.

8. This step driver can be installed either vertically or horizontally.
(€[EMcEscEa LT3 ¢ ACEE LET, | RoHsXti&
Self-certification products, RoHs compliant products.

i 2 ltem AU9110
TR Power source |DC+24V  +10% 3A Max. (£HEBER) (total current consumed)
HAEIE  Output power source | 0.35~2A Max./# RIEHEHVRIC THE (HFH 1A48) 0.35~2A Max./use Set by variable resistance (VR)(1A/phase ex factory)
BB 5 st (TSRS ERNRD) 118 % 2 3 1-24BBh i 2 3 218 2 3
St e 1-phase excitation ON | 1-2 phase excitation ON |2-phase excitation ON
Gy Bl itation) | 71 Y TR v F UU TAvTRAYF uﬂ TAvTRL 9 F Uu
(ex factory 2-phase excitation) | o, 7 % OFF| Dip switch OFF | Dip switch OFF
74 hHTFTLP521 () ABEH220Q EEE AR

Photo-coupler TLP521 (Toshiba) Input resistance 220Q Connection diagram (as the right side)

ADESEEE  Input signal cireult | 5745 55 ¢ X A8 10mALLE20mALLT
Photo-coupler input current ranging between 10mA and 20mA
1/NILZ AT DIREEN 7+ AT Z7DEFR EEEAR
1-pulse input T NIy F 2 DIR signal's photo-coupler current and rotation direction
PULSE Jumper switch 1 ON CW[Ez rotation
DIR OFF CCWIEEz rotation
2/XJV XA Z. CWAAEFICCWA N DT + ~H T ZERISOFF,
) . 2 CCWANREFICWA T DT+ MHTSERIGOFFDZ &
Appe |ZPUlseinput RN E R RIBFIC. CW.CCWAHI/SLZXEAN LAV &,
o s=il7zal CW Jumper switch 1 Note : Make sure that CCW input photo-coupler current is switched OFF
[pELEle during CW input, and CW input photo-coupler current is switched OFF
CCwW during CCW input. Never simultaneously input pulse to both CW and CCW.
1x=7I 74 AT T DOERNVONTE— 2 » &R 7+ NH T T DOERDOFFTE— 2 Dbk
ENABLE Motor is not energized when photo-coupler current is ON. Motor excited when photo-coupler current is OFF.
(HHERF1/NLZ A H) JNILRWE5 psecd BT EATY LT BEE2 usecd T T4 M H TS OEFRHOND 5 OFF TEIME
(ex factory 1-pulse input) | Pulse duration of 5usec. or more ; rise/fall time of 2usec. or less  Operation starts when photo-coupler current is switched from ON to OFF.
KAV ZEZAZ K TILEA
HAES CKOUT (CKO) Land for input pulse checking TTL output
Output signal [ E A ax & um 1 (1S) EhEREAHm T 023 (V) =1 (AFH)
Current-setting terminal (IS) | Terminal for output current checking 0.23 (V) = 1 (A/phase)

e 1EBIS AFINIWZRDILEY) 55 1sectd.  FE(EEIE
BEiHL > hEH > In operation ! HAERDHB0%ICETLET, Not In operation !

(T REED (ERRTE)

) ON Output current decreases to about 50% ON
Automatic current-down | 5. o, 721 F U normal rate about 1 sec. FAv TRy F u
(ex factory operation setting) | pip switch OFF after first transition of input pulse. Dip switch OFF

EEREE B {F B 0~40C 90%RHUT (ET|Eh&EZ &)
Embieﬁ]tnlu In operation or lower (non condensing)
temp./humidity ﬁé = B —10~70C 90%RHLUT (Ehxz &)
In storage or lower (non condensing)
HES EEEESETES AT 2ING S T XHP-6 (JST) 148, XHP-8 (JST) 118, 3% FBXH-001T-P0.6 (JST) 14 1

Connector housing XHP-6 (JST) 1 piece, XHP-8 (JST) 1 piece ; contact BXH-001T-P0.6 (JST) 14 pieces

57 damgaus,



.?%ll}b Connection diagram

NS WAL CN2(B6B-XH-A : JST)
Inside of driver
TLP521 —
220Q 1B
M °
2y ~CLR:
[ 4 A
3 A
2 COM
Y T COM
[N e
CN1(B8B-XH-A : JST)
8 GND
7 DC+24V
6 | 13x—JI-
| ° | ENABLE
5 A %—=T I+
- ENABLE
4 PULSE- (1/¥JL X AF7BF) CCW- (2/XJL X A FI8%)
— (for 1-pulse input) (for 2-pulse input)
3 PULSE+ (1/XJLZ A 1K) CCW+ (2/%IL X A/EF)
— (for 1-pulse input) (for 2-pulse iri)ut)
2 DIR- <1/\°)|,;<Rm#) CW— (2/XJL X A F7B%)
o (for 1-pulse input) (for 2-pulse input)
1 DIR+ (1/%JLX AHB) CW+ (2/¥IL X A F7B%)
(for 1-pulse input) (for 2-pulse input)
W5 outi
7 Outline
ONfEl ON side )
IS (FF v 7iHTF) / OFFfill OFFside e
(RED checking terminal) I N
GND (BF v 7#F) ﬁms 2 | EE;j:‘ P 0o
BLACK checkin termmal)\ ﬁ%
CKO (>~ K) (Land) ™~ , o
_— | = “ m
S L INZ Ay F2 — ,’D'igs\fvitjcpﬁ'f 7 o3
Jumper switch 2 25
S LISZA g FA — AT 0%
Jumper switch 1 Variable resistance B 52
< S m
3 o &
% oooooooo oooooo ‘%
Sl
1 8 1 6
6—-¢ 3.5
(3.5) 6502 B6B-XH-A(JST)
HHFXHP-6(JST) /R
Mating connector XHP-6 (JST) attached
HEIC AR 3
Name plate included 6502 B8B-XH-A(JST)
on the reverse side HEFEXHP-8(JST)T/E
Mating connector XHP-8 (JST) attached
| {H
1
Fea Ut 1
8 Co 1 | E
% b | eh b
N~ I 1 [ T 1 I
- 2 [] [T [1
| ® [ J
72 e SN
BESNTIERE=05

Unspecified dimensional tolerance 0.5
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AU9114

TR 5

LG

1.

2

3.

E Features

T4 v T A4 v FICK OB Z T v Tk, 1/8&1/16D0 < 4
IUATy FITYDBEADZENTEET,
CHERME T4 v T2 v FICED . THbDOE- 21N
BEHF05~2.0AICHETHZ LN TEET,
T4y T ALy FIZKDMIERE L2V ZAAT) O3 R5 &
HHfES) &2/ 2AS (CW7 L 251 & CCW7 L 25]) %
PYoBHABZENTEET,

1/8,1/16 %4 202 ATy 7 Xk
Quiet and Smooth 1/8 and 1/16 Micro Step Available

DCEE'/EFH for DC Power

. With the dip switch, the driving step angle can be switched

between 1/8 and 1/16 micro steps.

. The combination of variable resistance and a dip switch enables

motor output current to be set in a range between 0.5 and 2.0A
per phase.

. The dip switch enables changeover of output signal between 1-

pulse input (pulse string and direction signal) and 2-pulse input
(CW pulse string and CCW pulse string).

. Variable resistance provides for an automatic current-down

4. WZEEPUC LD, AT SOL 2RI TRBIA > TZ AW, £ —
2 I HE i £10% ~100% ZHIIRT 2 A8 A L > b 2o v O
BAHD, E—FZ MO ITANDRAEINMAZZENTEET,

.ﬁ:*i Specifications

15 H ltem 1t 1%

function that reduces the motor output power 10~100% when the
input pulse is not detected for at least 1 second. This helps to
keep the motor and driver from heating up.

& Description

EIR Power source |DC+24V  +10% 3A Max. (£HEBER) (total current consumed)
0.5~2A Max./i8 RAIZHEHMVR. 7 1 v TZX A v FICTHE
Hﬂ]%;n. 0.5~2A Max./phase Set by variable resistance (VR) and dip switch.
(EFRH. 1 A/R) TRLHE (05~10A) 123 TRHEE (1.0~20A) 123
Output current | Power source L setting ON Power source H setting ON
(1A/phase at high setting ex factory) | 7« v 71 v F D D ! T1y TRy F D D i
Dip switch OFF Dip switch OFF
(O T QEE 123 16E% 123
hﬁwUmz(&ﬁh%ﬂ 1@&%5 ON 1m5g@s ON
Micro step changeover | > 71 » F [l Ty TR F OA0
t_% (1/8 steps ex factory) | Dip switch OFF Dip switch OFF
7—; 74 MHTFTLP2530 (RZ) CW,CCWAAH ABEHM220Q
EA =0 : -~ it | Photo-coupler TLP2530 Toshlba) CW and CCW input Input resistance 220Q
A ANRSEE  Inputsignal circuit] 5 % 55T prgt (HZ) 12— J0b. K54/, 20 FO—JLASY A NIEH2200
? Photo-coupler TLP181 (Toshiba) ENABLE and Driver/Control input Input resistance 220Q
N 1NV AT o 123 DIREEMN 7+ b HTSDEH L Az AM
% 1-pulse input TAY ?Z'f v F ﬂ D D ON DIR signal's photo-coupler current and rotation direction
PULSE Dip switch OFF ON CWE#s rotation
DIR OFF _ CCWIHEE rotation
2/NIVZ AN A CWANBFIZCCWAAND 7 + b H T 5 EFILOFF.
) . 3 123 CCWASIEFIZCWASIOFFD Z & |
_o |2pulseinput FAYTRAYF ON F7=. RBFHICWCCWANIT/ LR EAALBEWE &,
ljﬂf."? Dip switch Note : Make sure that CCW input photo-coupler current is switched OFF
Ccw p
Input signal OFF  during CW input, and CW input photo-coupler current is switched OFF
CCwW during CCW input. Never simultaneously input pulse to both CW and CCW.
1 x—JI 74 AT TDOERNPONTE— 2 ERh# 74 MDD T T DOERDPOFFTE— 2 bk
ENABLE Motor is not excited when photo-coupler current is ON. Motor is excited when photo-coupler current is OFF.
(HFRE2/ XL X A 77) Beic S REEBB80KHz (% 1 7 O8F% ¢3,000min '(rpm)~ 1 7 O16E% ¢1,500min"(rpm)) 7+ ~7 7

S DERNPOFFH 50N TEIE

Max. response frequency of 80KHz (3,000min."'(rpm)at 8 micro steps ; 1,500min."(rpm) at 16 micro steps)
Operation starts when photo-coupler current is switched from OFF to ON.

AASVZHERHmT 74 NAJFTLP127 (RZ) C-EEA

Terminal for input pulse checking Photo-coupler TLP127 (Toshiba) C-E output

(ex factory 2-pulse input)

CKOUT

HHES |[ERREm T E MRS I T Lax &= (V+5) AFH.HXE = (V+-2.5) A/iE
Outnput signal | Current-setting terminal | L setting for terminal for output current checking : (V=-5) A/phase ; H setting : (V=+-2.5) A/phase

AU NI e T (0.225V+0.1) X100% (LHEE )
Terminal for current-down checking : (0.225V +0.1)X100% (for both L and H settings)

A ZEIMIVRIC TEHRTE (10~100%"“t‘1) AN ZIDT 4 b HTSDERNPOFFH SONL =R 1%

AL R TR T
Current-down setting terminal
BEHL > hEg
(HHTTRF50%6 5% %E)
Automatic current-down
ex factory setting : 50%)

axX &
» 5H)1sectE, HANERN» AT L

Can be set with variable resistance (VR) (setting at 10~100% possible) ; Output current begins to
decrease about 1 sec. after photo-coupler current of input pulse is turned from OFF to ON.

ENER BRI 0~40°C 90%RH IF (EEh &2 &)
Ambient Temp./humidity in operation or lower (non condensing)
REREETE -10~70°C 90%RH LI F (ET|hH =2 &)

Ambient Temp./humidity in storage or lower (non condensing)
XTA TRy FHPNBZBIVEY FXA v FERLTTEL,
Press the reset switch after the dip switch has been changed over.
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[0 . . _ _ o8, = ~ . .
.1;%“}[' Connection diagram CN1(B7B-XH-A) E> 7441 > Pin Assignment

£ # Name
C RS mE E>No.| 1/¥VZANDEE 2 %)V 2 AT DRF
CN1(B7B—XH—A)| Inside of driver | Pin No. For 1-pulse input For 2-pulse input
—_— TLP2530
=P N =Ed pss | K |CN2(BGB—XH—A) 1 DIR cw
Inside of controllerl 1l2209 ~ I1 2 PULSE CCW
| TLP25E 2 3 1 %— 7 ENABLE
L 2] I3 A 4 K> 4/¥/a> hO—JL Driver/Control
‘5' | | TLP181 T4 CO%A 5 DC+5V3E > common
3 ~( l_l 6 CKOUTMD L 7 % collector
‘Eﬁ» | TL'”E s B B 7 CKOUTDI I v % emitter
| ¢
win |6 —
Unconpected i CN2(B6B-XH-A) E> 74 > Pin Assignment
DC+5VaE> 5 on
common TLP127 | CN3(B2B—XH-A) E > No. % Eoi
CKOUTMOaL Y% 6 L ;1 GND Pin No. Name
collector 7 :IM{ +—
CKOUTDIIv#A — 2 DC+24V 1 £ —4%COM Motor COM
emitter | | $
_____ 2 £—%COM Motor COM
3 E— 2 BhREHE A Motor-exciting phase. A
4 T — 2 Fh#E#E A Motor-exciting phase. A
5 E— 2 b#&#E B Motor-exciting phase. B
6 E — 2 hR&#E B Motor-exciting phase. B
CN3(B2B-XH-A) E>7H 41 > Pin Assignment
E > No. =4 o
Pin No. Name
1 GND
2 DC + 24V
A O .
WA outline
c N
Sy TR F ONfAl side 5 oz
Dip switch OFFfAl side < o0&
AL b L RERT 59
Current-down setting terminal P A >
ERRTEHT ;f - j o
Crire - - HL> b RRTE R Z 3
Current-setting terminal VR for current-%!own setting ‘% r<r|
oND SO ERERERTEER 3
\\01 @ @\ VR fofcurrent-setting o -
®I®]  UesbR1yF A
\& N @ Reset switch 3¢
TP \@
RERREER (LBRER)
Unused VR (Position as desired) é}
% nDDDDDDD\ﬁ nDDDDDDﬁ r\vj\
1 1 7 \J 6\
CN3 CN1 CN2 6-43.5
(3.5) 65:02 B6B—XH-A(JST)
HHEXHP-6(JST)T B 3

Mating connector XHP-6 (JST) attached

B7B—XH-A(JST)
HFXHP-7(JST) B
Mating connector XHP-7 (JST) attached M

B2B-XH-A(JST
©h [& @ EEXHn SUSTIHE i

HEC R
Name plate included 65%0-2
on the reverse side

I
| Mating connector XHP-2 (JST) attached

I — LL .

17.5:02
(3)
-l—l-—

| EESTERZE=0.5

Unspecified dimensional tolerance +0.5
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TEAR—E

N Ty MBI

A TABLE OF MAJOR SPECIFICATIONS HYBRID TYPE
%
‘ ) i = TEIREBE TEWER |A-NT M| KEH 4 X | AR
14X | AF9TA Model Number Rated Voltage | Rated Current [Holding Torque| Body Size N—
Size Step Angle H A #EX 5 V/Phase A/Phase N-m mm
HARK Output Shaft Details
mm Deg. Basic Type | ki [EaEs] (Kgf - cm) in Page
Single Dual
0.72 TS3682 N1 N11 2.1 0.35 ?60113% [120X30
0.72 TS3682 | N4 N51 1.1 0.75 0.013 []20X30
[]20 (013) 63. 64
0.72 TS3682 N2 N12 4 0.35 ?6022;1) [120X46.5
0.72 TS3682 | N42 N52 2 0.75 ?6022;1) [120X46.5
0.72 TS3664 | N1E1 | N11ET 1.58 0.35 ?601188) [124X30.5
0.72 TS3664 | N1E2 | N11E2 0.83 0.75 0.018 [124X30.5
[ 124 (0.18) 65. 66
0.72 TS3664 | N2E3 | N12E3 2.35 0.35 ?602288) [124X46.5
0.72 TS3664 | N2E4 | N12E4 1.28 0.75 ?60223 [124X46.5
0.72 TS3667 | N1E1 | N11ET 2.63 0.35 ?1- 133) (142X 33
0.72 TS3667 | N1E2 | N11E2 1.28 0.75 ?1- 133; [142X33
0.72 TS3667 | N1E3 | N11E3 0.67 1.4 ?1- 133) (142X 33
0.72 TS3667 | N2E4 | N12E4 3.33 0.35 0.18 (142X 39
[ 142 (1.8) 67~70
0.72 TS3667 | N2E5 | N12E5 1.65 0.75 ?1- 185; []42X39
0.72 TS3667 | N2E6 | N12E6 0.9 1.4 ?1- 185; (142X 39
0.72 TS3667 | N3E7 | N13E7 1.65 0.75 82-24‘; (142X 47
0.72 TS3667 | N3ES | N13E8 0.9 1.4 ?2-24‘; []42X47
5 0.72 TS3624 | N1E1 | N21Ef 1.95 0.75 ?4422) [160X48.5
] 0.42
2 0.72 TS3624 | N1E2 | N21E2 1.12 1.4 - [160X48.5
7“; (4.2)
£ 0.6
Z 0.72 TS3624 | N2E3 | N22E3 255 0.75 €9 [160X56.5
' [ ]60 71~74
& 0.72 TS3624 | N2E4 | N22E4 1.54 1.4 0.6 [160X56.5
=3 (6.0)
0.72 TS3624 | N3E5 | N23E5 252 1.4 (11-% [160X86.5
0.72 TS3624 | N3E6 | N23E6 1.82 238 (11-3) [160X86.5
0.72 TS3630 | N1E1 | N21Ef 2.46 1.4 (22}) [186X64.5
0.72 TS3630 | N1E2 | N21E2 1.6 2.8 (22}) [186X64.5
[]86| o7 TS3630 | N2E3 | N22E3 |  3.82 14 (‘Z:) [186X96.5 | 75. 76
0.72 TS3630 | N2E4 | N22E4 1.88 2.8 (‘H) [186X96.5
0.72 TS3630 | N3E5 | N23E5 2.38 2.8 (%g) [186X126.5

% HTIRERETRIC T 4 ABEEUREE TDE,
(ML 7 HBE R (E1.N-m = 10Kgf - cm)

*k Holding torque is the value at 4-phase exciting by the rated current.
(The torque conversion rate is 1:-N-m= 10Kgf - cm)
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A PAYax

NAR =SR2 FERBEIS

DRIVER SPECIFICATIONS

Bi-polar Pentagon Constant Current Driving

INATYT/N=TAF9T Ea =P S
FULL-STEPHALF-STEP MICRO-STEP
% 3 Type number AU9112 |AU9226N1|AU9118N1|AU9119N1|AU9116N1| AU9267 |AU9151N1| AU9235
Bt (DC) ~ ~ ~ ~ -
A hEE Direct current (DC) 17~40V | 20~40V 21.6~26.4V| 20~40V
out | %R (AC) 90 ~ 110V, 50/60Hz, W~125V, | 180-~240,
P Alternate current (AC) Bi#g single phase 50/60Hz, B4 | 50060Hz, #48
Power supply TEE
/ /]
Current consumption 3A Max. | 0.8A Max. 3.5A Max. 3A Max. | 0.8A Max. | 3.5A Max. | 2A Max.
08 [120 TS3682 [ o ] ]
09 [J24 TS3664 ] @ (E1,E3type)  J
HEE-4
Applicable |17 [D42 TS3667 ] @ (E1, Etype) ]
motors
23 [J60 TS3624 ([ —_— [ [ o _—  J ]
34 [186 TS3630 o o [ ®
INJVA LA b— ML S54SR | P64, 66, P64, 66,
Pulse rate vs. Torque characteristics | 68, 72 P64,66,68\P73,74,76| P74,76 69, 72,73 P64,66,70) P74,76
Bk & T & 1.4A Max /48 0.35A Max./18| 1.4A Max./48 | 2.8A Max./#f | 1.4A Max./48 |0.35A+10%/4H 1.4A Max./8
Driving current Phase Phase Phase Phase Phase Phase Phase
B &) B It AX TE A1) 21— LTHEE TFIURIWRA y FTHE AEEATHE| TV RV v FTHE
Setting of driving current | Set by variable resistor Set by digital switches Setby variable resisiance| Set by digital switches
BEHL S NEYLEFE L% [ELE 65%15Y ?Vﬁ)by"/i})’é?&”i F*/“?)vj{ﬁ;(‘é'ii ?“/’&wi{ﬁoﬁﬁ EJ”’E;;L’(“E(’%E FORNAAyFCEE (27~90%)
Setting of automatic current-down _|Rede1o 'l seoray | Ree ' o soray Seﬁyijigitggv(t%%es sgtzb?digi?a?s?vﬁh)es Se$§y7 digitgg\nﬁ%es Se(t?yovanagwgssiﬁn)ce Set by digital switches (27~90%)
AN AKX CW.CCWAHAR (270w 745K) /PULSE - DIRAX (1 78y 7AR) TV #Z
jagEy Input signals Switching of CW-CCw pulse input (2 clock mode) / PULSE-DIR input (1 clock mode)
ER o = — = =
Fy7a(yz| X T v 7 A | FULUHALF §14) 8 % BEARZTy TAICH LEA2505E]
b TEE) Step angle Switching of FULL/HALF step 250 interpolation Max. to the basic step angle
Setting of L hsy EE ON/OFF #]V) # 7
functions Current-down Fixed ON/OFF switching
bydp- | 2 B T E ElE HIGH/LOW ] V) # 2 ElE HIGH/LOW V) # 2
switches) Driving voltage Fixed switching Fixed switching
B2 7 X b EEEE G L D)L
Built-in test Switching of low speed rotation / none
EX &) /¥ JL X 74 AT S0OFFH» 5ONTEIE. DIRAZIIZONTCWEER
Driving pulse Triggered at the edge of OFF to ON of photo-coupler, CW rotation for ON of DIR input
_ +—JV K OFF 74 b5 7 ZONT E— 2 h#kOFF
ANES Hold-OFF Excitation of motor is OFF for photo-coupler ON.
Input | v 9027y 781 4 27y TRE 2 FBEEER 27y TRE 2 FERRIR
signals | Switching of micro-step angle Capable of seting 2 kinds of interpolation Capable of setting 2 kinds of interpolation
AL hET ON/OFF §]¢) # 4 ON/OFF #]V) # 7
Current-down switching switching
HAOES. R &% BERXT v 7H072 DHE. 7.2 BICT7+ FHTION
Output signals & Origin reference point Photo-coupler ON for each 7.2° in case of the basic step angle of 0.72°
4t i 1 2 1 2
Outline drawing Fig.1 Fig.2 Fig.1 Fig.2
B £ B & &K 0~40°C 90%RH LT et | 0~40°C 90%RH LI
Operating temperature & humidity Max. Max. Max.
" # B & &K —10~70°C 90%RH LITF 8RRk [—10~70°C 90%RH T
Storage temperature & humidity Max. Max. Max.
S OUTLINE A] B ]| C Al B C
AU9112 93 | 45 | 32 — AU9118N1 | 170 | 39 | 130
AU9116N1 | 105 | 74 | 38 @ AU9119N1 | 200 | 47 | 145
AU9226N1 | 70 | 45 | 15 AU9151N1 | 170 | 39 | 130
AU9267 75 | 60 | 18 A o AU9235 170 | 49 | 130
o
,— o
A .8 | 1 Fig.1 - ! ' M2 Fig2

»no
vI
m>
own
El'ﬂ
o3
=R
o
z3
21
o
)




DZOm m (08 Model) 0.720 H B ?y'.ﬁg

f=
£
o
&
, 4-M2 B & 2Min o
| DEPTH I
7i0.25
B =
<
8-
33
10
[J16*02 3] 10*! L= gt
Dzoio.ﬁ
I e e LR A i i
2597 Type number o Rz TT=2w Combined driver / charact.
No. of Step Rated | Rated |[Winding| Holding | Motor | Rotor
i TR 7 # | Angle | Voltage | Current | Resistance | Torque | Length | Inertia Mass
Stacks| L AU9112 |AU9116N1[AU9226N1| AU9267
Single Shaft| Dual Shaft| (Deg.) |V/Phase|A/Phase|Q/Phase|Nmkgtem)| mm | 107kgm?| kg
Tss6eN1 |TsageaNt1| 072 | 21 | 035 | 61 | Q%3] 30 | 19 | 005 ﬂg'1 — i19'1 %‘1
Ts3eeN41|TS36e2Ns1| 072 | 11 | 075 | 14 [ Q%3] 30 | 19 | 005 |192 %‘_1 — | —
Ts3eeoN2 |TS3eeNi2| 072 | 4 | 035 | 114 | %02 | 465 | 4 | 0.085 i19'3 — i19'3 %‘2
° . . : .
0.024 1-4 | H2-2
TS3682N42 | TS3682N52| 0.72 2 0.75 2.6 (0.24) 46.5 4 0.085 Fig. Fig.
@ > T7NT LA ———0.03mm Max. at the load @ HEFIEI —————100MQ  Min (at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
@ XFAMTL A ————0.075mm Max. at the load @ IfEFME ———— AC 500V (1min)
Thrust play 9.8N(1.0kgf) Dielectric strength
® FREAREE ——— —20~+0C
Operating temperature range
@ FRBE LR ————80°CMax (Resistance method)

Permissible temperature rise

MIEFBE I E- 4D —AREEEIFOCLUT THENCZE L,
%NOTE ! Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

1
2
=

P
=
T
-
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INWAL A PM—PMIVIEYE (o791 2)

PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out T

K747\ Driver AU9112 / AU9226N1 K747\ Driver AU9112
Pull out Torque Curve Pull out Torque Curve
TS3682N1 (N11) TS3682N41 (N51)
Constant Current Chopper Drive  AU9112 DC24V 0.35A/PHASE Constant Current Chopper Drive ~ AU9112 DC24V 0.75A/PHASE
16(160) 18(180)
14(140) = L 16(160) ’
— S . ) T BRI E W T,
. 120120) N —_
5 \ § 1200
5 10(100) \ 5
E £ 100100)
Z sl z
E € 8(80)
3 [
s E]
o sle0) g
S G 6(60)
= =
4(40) 4(e0)
2(20) 2(20)
0 0
10 1000 100000 10 1000 100000
- Speed [pps] Speed [pps]
Fig. peedep .
K747\ Driver AU9112/ AU9226N1 K747\ Driver AU9112
Pull out Torque Curve Pull out Torque Curve
TS3682N2 (N12) TS3682N42 (N52)
, Constant Current Chopper Drive  AU9112 DC24V 0.35A,/PHASE Constant Current Chopper Drive  AU9112 DC24V 0.75A/PHASE
25(250 0(300)
(1 - 5 (250)
20(200) O N e — /5 o D N (N I 5 1 1 e S D R R R Ca— T =
E ~
° " 5
B 150 S 2
£ 4 2
z E E 150150
5 £
L o
5’ 10(100) ®
S o ol
= S
i
5(50)
5(50)
0 0
o 1000 100000 10 1000 100000
1 _3 Speed [pps] Speed [pps]
KZ4/\ Driver AU9116N1
Pull out Torque Curve Pull out Torque Curve
TS3682N41 (N51) TS3682N42 (N52)
tis) Constant Current Chopper Drive  AU9116N1 DC24V 0.75A /PHASE a0ts00) Constant Current Chopper Drive  AU9116N1 DC24V 0.75A,PHASE
16(160)
25(250)
14(140) o o
2 = c=t=pd.) _.:,_/
G 12(120) = E 20(200)
= S
2 =
£ 10(100) °
z € 150150
S 8(80) E
g E
S 6(60) S 10(100)
= S
il
4(40)
5(50) m
2(20)
w3l
0 0 oI
L Lo 100000 10 1000 100000 g?,’,
Speed [pps] Speed [pps] T m
oL
B
d7v
o=
e
—
[]
3
Model TS3682 N1(N11) Model TS3682 N2(N12)
Driver AU9267 Driver AU9267
Input Voltage 24[V] : Phase Current 0.35[A] Input Voltage 24[V] : Phase Current 0.35[A]
18(180) 30(300)
16(160)
25(250)
14(140) ) .
B g A
° 12(120) > 20(200) 5
£ \ € \}
= 10(100) \ = \
£ \ € 15(150) v
S 860 E
g =8 R
S S
= 6(60) P 10(100)
\S K
A\ A,
4(40) X N N\
N \\\ 5(50) \\ N ‘
2(20) \\
0 [
10 100 1000 10000 100000 1000000 10 1000 10000 100000 1000000
3 —1 Speed [pps] . Speed [pps]
Fig.
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|:|24m m (09 Model) 0.720 H B ?y‘;g

nln mj L=200Min.
4-M2.6 & 2.5Min.
@"——“@( EFFECTIVE DEPTH 2.5 — =
N LT
N gler 7
- &) R iy 11 E
4.5:02 10°08
+0. (75 yhERE)
1902 (EfZaétive length) 15 1005
. (7Z7yhERE)
[J24:0° 15:05 L 10¢! (Effec/tive length)
o EREE | EREH | SR | 7oy | T-4R(07% | K B AL
Type number o Rz =2 Combined driver / charact.
Rated | Rated |[Winding| Holding | Motor | Rotor
[T TR Voltage | Current | Resistance | Torque | Length | Inertia | Mass
si L AU9112 [AU9116N1|AU9226N1| AU9267
ingle Shaft Dual Shaft |v/Phase|A/Phase|Q/Phase|Nmkgtem)| mm | 107kgm?| kg
TS3664NTET | TS3664NTIET | 1.58 | 035 | 45 | %18 ] s05 | 42 | 007 i19'1 — i19'1 %1
TS3664N1E2 | TS3664N11E2 | 0.83 | 0.75 | 1.1 ?&188) 305 | 42 | 007 i19'2 %‘1 — | —
TS3664N2E3 | TS3664N12E3 | 2.35 | 035 | 67 | %928 | 465 | 83 | 012 i19'3 — i19'3 i3g'2
TS3664N2E4 | TS3664N12E4 | 1.28 | 075 | 1.7 (000228% 465 | 83 | 012 i19'4 i29—2 —
@ >V 7T LA ——0.025mm Max. at the load @ IEFEHR —————— 100MQ  Min (at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
@ XFAMNT LA ———0.075mm Max. at the load @ HEIFME ————— AC 500V (1min)
Thrust play 9.8N(1.0kgf) Dielectric strength
® ERARABERE ————— —20~+5C
Operating temperature range
Q@ BEEER —— 80°C Max (Resistance method)

Permissible temperature rise

MITEE I E—207—AREEEFOCTLUT THENCLZE W,
%NOTE ! Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

1
2
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>
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INWAL AL bP— MV (7o rny)

PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

.. . A {5 MAXIMUM STARTING PULSE RATE
FZ4 7\ Driver AU9112 / AU9226N1 NJ4/5 Driver AU9112 FSEHBELE |INPUTVOLTAGE DC24V
TORQUE N-m TORQUE N-m GEN. TEST COND.| —— FULL STEP 0.72"STEP
(kgf-cm) (kgf-cm) = = = HALF STEP 0.35'STEP
g PHASE CURRENT 0.35 A 9 PHASE CURRENT 0.75 A PULLEY INERTIA : 5 gcm
0.04(0.4) 0.04(0.4)
LLLL
0.02(0.2) ___'____‘\u ! 0.02(0.2) . —N
fs fs itd fs
0T 103 104 PULSE RATPEP 0 2 108 10* PULSE RATPEP
1-1 (PPS 1-2 (PPS
Fig. Fig.
TORQUE N-m K54 /% Driver AU9112 / AU9226N1 TORQUE N-m K547\ Driver AU9112
(kgteM) biASE CURRENT 035 A (kgteM) bASE CURRENT 0.75 A
0.04(0.4) 0.04(0.4)
" - nr=‘4 N .
’/,/ A 5 ~“ 1.k L et )
=TFr \ ponm=t .
0.02(0.2) \ 0.02(0.2) I
oy | [ sl | | s
0 2 10° ;04 PULSE RA(TPEPS) 0 108 10* PULSE RA(T';EPS)
1-3 1-4
Fig. Fig.
. - S MAXIMUM STARTING PULSE RATE
2147\ Dri HER RS INPUT VOLTAGE DC24V
TORQUE N K1 Dr'VTeOrRQﬁ‘}é?\ﬂ 16N1 GEN. TEST COND.| — A2/ 1,0729STEP
(kgt-om) (katem) ==~ 458 2 05STER
PHASE CURRENT 0.75 A PHASE CURRENT 0.75 A PULLEY INERTIA : 5 gom
0.04(0.4) 0.04(0.4)
/_(/.—.'-”“\'i o
0.02(0.2) H—==r e 0.02(0.2)
fs f\s fs
0 10° 10* PULSE RATE 0 10° 10* PULSE RATE
(PPS) (PPS)
2-1 2-2
Fig. Fig.
Model TS3664 N1(N11)E1 Fa,rl\ Driver AU9267 Model TS3664 N2(N12)E3
TORQUE N:m odel TS = TORQUE N:m % Driver
0 03(0 3) (kgf-cm) Input Voltage 23'['\7195 éhJ:szeGZ:urrent 0.35[A] - 0 05(0 5) (kgf‘cm) Input Voltage 23'['\‘;35: éHgggz:urrent 0.35(A]
ﬂ\ Pl [ 7,
0.025(0.25) TS 0.04(0.4) il
A1 el n =4 \\
0.02(0.2) = Pamud \ r \
0.03(0.3) \
0.015(0.15) \ \ \
\ 0.02(0.2) .
0.01(0.1) | \ \
\ it
0.005(0.05) 0.01(0.1) \
\.. L
0 0 10 102 10° 10* 10°
10 10? 10° 10* 10° PULSE RATE PULSE RATE
31 (PPS) 3-2 (PPS)
Fig. Fig.
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|:|42m m (17 Model) 0.720 H B f’y“.ig
il m A~

4-M3 R & 4.5Min.
EFFECTIVE DEPTH 4.5

N
| Ul
—| 9 pE=——p
3\ -
S
| Al
J
1520.5
4.5202 (7ZyhERIR)
(31202 (Effective length) 2 1505
(TS R
[J42:03 20205 Lt 15+ (Effective length)
o EREE | EREH | SR | 7oy | T-4R(07% | K B AL
Type number o Rz =2 Combined driver / charact.
Rated | Rated |[Winding| Holding | Motor | Rotor
[T TR Voltage | Current | Resistance | Torque | Length | Inertia | Mass e e e | s
Single Shaft Dual Shaft | v/Phase|A/Phase |Q/Phase [N-mikgf.cm) mLm 10kgm? | kg
TS3667N1E1 | TS3667N11E1 | 2.63 | 0.35 | 7.5 8-1393 33 | 35 | 02 i19'1 - i19'1 %‘1
TS3667N1E2 | TS3667N11E2 | 128 | 075 | 1.7 | %13 | 33 | 35 | 02 ﬂgz izg'_1 —_—
TS3667N1E3 | TS3667N11E3 | 0.67 | 1.4 | 0.48 (01-133) 33 35 | 02 i19'3 izg-z — | —
TS3667N2E4 | TS3667N12E4 | 3.33 | 0.35 | 9.5 (01-188) 39 | 54 | 024 i19'4 - i19'4 i3g'2
TS3667N2E5 | TS3667N12E5 | 1.65 | 0.75 | 22 | %18 | 39 | 54 | 024 ﬂg'5 ;29'3 _—
TS3667N2E6 | TS3667N12E6 | 0.9 | 1.4 | 067 | %18 | 39 | 54 | 024 |196 izg'_“ — | —
TS3667N3E7 | TS3667N13E7 | 1.65 | 0.75 | 2.2 (02-244) 47 68 | 0.31 ﬂg'7 ;29'5 — | —
TS3667N3ES | TS3667N13ES | 0.9 | 1.4 | 065 | 528 | 47 | e8 | 031 ﬂg's i29'6 —_—
#
= @ 5V7ITL A ———0.025mm Max. at the load @ IEFIEH ——————100MQ  Min (at DC500V)
‘7‘/0 Radial play 4.9N(0.5kgf) Insulation resistance
:IE @ A5ARNSL A4 ———0.075mm Max. at the load @ I#FMHME ————— AC 500V (Imin)
é Thrust play 9.8N(1.0kgf) Dielectric strength
bE3 @ FEHAREE ———— —20~+0C
Operating temperature range
@ FB/BRELHR ——80°C Max (Resistance method)

Permissible temperature rise

KB E—20T - ZREBERIOCUT THENCLTL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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INWAL AL bP— MV (7o rny)

PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

e . sogargasge | (SHANUMSTARTING PULSE FATE
FZ4 /7 Driver AU9112/ AU9226N1 N4\ Driver AU9112 SUBBERRE: | INPUTVOLAGE DC24Y
GEN. TEST COND.| —— FULL STEP 0.72°1STEP
TORQUE N-m TORQUE N-m - .
(kgf-cm) (kt-cm) HALF STEP 0.36°STEP
- - PULLEY INERTIA : 5 geom
0.3(3.0) PHASE CURRENT 0.35 A 0.33.0)f PHASE CURRENT 0.75 A
(2.5) (2.5)
0.2(2.0) 0.2(2.0)
(1.5) i (1.5) P
0.1(1.0) \\ 0.1(1.0) .
NI [k \ g
(0.5) (0.5) AN -
fs| fﬁ:\\"‘- fs fs\\.
0T e 103 10* PULSE RATE REETY 103 10° PULSE RA(TE
P
1-1 1-2
Fig. Fig.
TORQUE N-m FZ4 /7 Driver AU9112 ToRQUE Nm 717N Driver AU9112/ AU9226N1
(kgf-cm) (kgf-cm)
0.3(3.0) PHASE CURRENT 1.4 A 0.33.0)f PHASE CURRENT 0.35 A
(2.5) (2.5)
0.2(2.0) 0.2(2.0) Lt
(1.5) = (1.5) \ ‘.‘
0.1(1.0) S\ 0.1(1.0) ¥
(0.5) (0.5) R
fe fs \f$° Sog
K 5 \ ™ .~
CERTY 10° 10% PULSE RATE 0 2 10° 10° PULSE RATE
(PPS) (PPS)
1-3 1-4
Fig. Fig.
TORQUE N-m NS4\ Driver AU9112 TORQUE Norn K54 /X Driver AU9112
(kgf-cm) (kgf-cm)
03(3.0) PHASE CURRENT 0.75 A 0.33.0) PHASE CURRENT 14 A
(2.5) (2.5)
Lonalbadls = VS | —TTENF
0.2(2.0) M 0.2(2.0) e Al '
(1.5) \ (1.5) \
0.1(1.0) 0.1(1.0)
N s
(0.5) N (0.5)
g\ ol
0 10° 10* PULSE RATE 02 10° 10* PULSE RATE
(PPS)
1-5 1-6
Fig. Fig.
TORQUE N-m I"‘a’f/\“ Driver AU91 12 TORQUE N-m F‘a’f,( Drlver AU91 1 2
(kgf-cm) (kgf-cm)
0.3(3.0) PHASE CURRENT 0.75 A 0.3(3.0) PHASE CURRENT 1.4 A
o oo o o ._—ﬂﬂb‘----‘ . [N
(2.5) N 2.5) '
0.2(2.0) 0.2(2.0) \ %
(1.5 H (1.5) \
0.1(1.0) . 0.1(1.0) \ i
\ \
(0.5) (0.5) \
{5 f \\ Y fs, | | |8 "
ot 102 108 10* PULSE RATE o 102 108 104 PULSE RATE
(PPS) (PPS)
1-7 1-8
Fig. Fig.
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INIWAL AL bP— PV (79 r09)

PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

>S4 /N Dri . 5 MAXIMUM STARTING PULSE RATE
KZ4/3 Driver AU9116N1 HBABREM INPUTV;)ILTAGEDCZ4V
TORQL(JkE ;wm) TORQL{E ?‘-m) GENTESTCOND _ggﬁ%; ITED
gem gf-em PULLEY INERTIA : 5 gan?
0.3(3.0)| P HASE CURRENT 0.75 A 0.3(3.0)f . PHASE CURRENT 1.4 A
(2.5) (2.5)
0.2(2.0) 0.2(2.0)
(1.5) RN EEE ST (1.5) - £ DU
0.1(1.0) N 0.1(1.0) N
\\ . . \\ .
(0.5) AN 5] (0.5) ¥
; flS \\~ J fs ' \
MR 10° 10* PULSE RATE EERETE 10° 10 PULSE RATE
(PPS) (PPS)
2—1 2-2
Fig. Fig.
TORQUE N-m TORQUE N-m
(kgf-cm) (kgf-cm)
0.3(3.0)f— PHASE CURRENT 075 A 0.3(3.0] - PHASE CURRENT 1.4 A
(2.5) (2.5)
L L FHA
0.2(2.0) = - : 0.2(2.0) B el SR
111 N T N
(15) NH (15) \
N[[i y
0.1(1.0) Y 0.1(1.0) o
N . %
(0.5) 1NN (0.5) S
fs fﬁ \ I fs| fs \\
) | i ]
ST 10° 10" PULSE RATE CEERRSTE 10° 10" PULSE RATE
(PPS) (PPS)
2-3 24
Fig. Fig.
TOF*leE N-m TORQUE N-m
kgf-cm) (kgf-cm)
0.3(3.0) PHASE CURRENT 0.75 A 0.3(3.0) PHASE CURRENT 1.4 A
PR
(2.5) o] (2.5) — —-‘\\ 8
\\ \ “\
0.2(2.0) \\ o 0.2(2.0) N \“
(1.5) - (1.5) \ .
0.1(1.0) 0.1(1.0) 1
(0.5) \ (0.5) \
f\s fFJ \\\ ks 3| \\
ET 10° 10% PULSE RATE e 10° 10° PULSE RATE
(PPS) (PPS)
2-5 2-6
Fig. Fig.
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INWAL A bP— PV (o790 9)

PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

RZ4/\ Driver AU9267

TORQUE N-m Model TDSri:‘ilgfizul\é;éNﬁ) E1 }E:w TORQUE N-m Model TDSri(\BISrGZUI\;Z (N12) E4 %ﬂm
0 30(3 0) (kgfcm) Input Voltage 24[V] : Phase Current 0.35[A] |~ e 0 30(3 o) (kgfcm) Input Voltage 24[V] : Phase Current 0.35[A] ~ |~™™™™™™™" fame
0.25(2.5) 0.25(2.5) pE==t
0.20(2.0) 0.20(2.0) \\‘ Y
\
|t Loss, \
0.15(1.5) i S S 0.15(1.5) \\‘\
\ \
\'l \
0.10(1.0) \ N\ 0.10(1.0) \‘\
\ \‘ \
0.05(0.5) NN 0.05(0.5) \\‘. \
\:\s \\“-
0 . 0
10 10 10° 10* PULSE RATE 10 102 108 10* PULSE RATE
(PPS) (PPS)
3-1 3-2
Fig. Fig.
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DGO MM 23 moden O .72 " H B ?Y".QE ol

products
(7Z9MERR)
(759 EHE) L=305Min. (Eiféeé:tive length)
(Effective length) / [m 15 0
4-445 1505 g | o
o |
2| |f
=5t — — ——+tg
E‘; °~g~¢ ] Hmmmﬁi_’_:ﬂ'D wmii_fﬁ’ ]
[ liﬁ
=
1.6:0'3 5 4. = =
20.6t0'5 ‘ Lﬂ fﬁiﬂl ﬁ¥$m (ﬁim)
% FR— o= o A
Wb =t EREE | ENER| 28| Z s[5 | ® 8 K51 SOEE ¢/ Fitk
Type number o rAZ A== Combined driver / charact.
Rated | Rated [Winding| Holding | Motor | Rotor
B & W Voltage | Current | Resistance | Torque | Length | Inertia | Mass
: L AU9112 |AU9116N1|AU9118N1[AU9T19NT|AU9151NT
Single Shaft | Dual Shaft |v/Phase|A/Phase|Q/Phase|Nm(kgtem)| mm | 10-kgm?| kg
0.42 X1-1 | 2-1 | X3-1 5-1
TS3624N1E1 |TS3624N21E1| 1.95 0.75 2.6 (4.2) 48.5 175 0.5 Fig. Fig. Fig. Fig.
0.42 X1-2 | H2-2 | [X3-2 [35-2
TS3624N1E2 |TS3624N21E2| 1.12 1.4 0.8 (4.2) 48.5 175 0.5 Fig. Fig. Fig. Fig.
0.6 X1-3 | H2-3 | 3-3 [35-3
TS3624N2E3 | TS3624N22E3| 2.55 0.75 3.4 (6.0) 56.5 220 0.7 Fig. Fig. Fig. Fig.
0.6 X1-4 | H2-4 | X3-4 5-4
TS3624N2E4 |TS3624N22E4| 1.54 14 1.1 (6.0) 56.5 220 0.7 Fig. Fig. Fig. Fig.
1.3 1-5 | X2-5 | [¥3-5 [35-5
TS3624N3E5 | TS3624N23E5| 2.52 1.4 1.8 (13) 86.5 440 1.2 Fig. Fig. Fig. Fig.
TS3624N3E6 |TS3624N23E6| 1.82 2.8 0.65 (11‘3:,3) 86.5 440 1.2 %1 E—
@ 57T LA ———0.025mm Max. at the load @ HERIEHR ————100MQ  Min (at DC500V)
5 Radial play 4.9N(0.5kgf) Insulation resistance
+H @ XF7AMNT LA ———0.075mm Max. at the load @ EFME ——— AC 500V (I1min)
A Thrust play 9.8N(1.0kgf) Dielectric strength
=
2 ® FHAREE — —20~+0C
% Operating temperature range
/Lv @ HFRBE LR ——80°C Max (Resistance method)
% Permissible temperature rise

HTERB I E-SDT—AREREROCUT THHENC LT,
%NOTE ! Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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INWAL AL bP— MV (7o rny)

PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

SN P . s MAXINUM STARTING PULSE RATE
KZ4 /7 Driver AU9112 HBHBREH | INPUTVOLTAGE DOV
TORQUE N:m TORQUE N-m R LA
1(509 M) b ASE CURRENT 0.75 A 1(%€\Jf'°m) PHASE CURRENT 1.4 A PULLEY INERTIA : 100 gon’
) ]
0.5(5) L 0.5(5) i sqcbtirire-s *\
\ ‘.‘ \\ “\
A NJ| ™
N N S
fs f\\ fs fr \\
B \ F TN AR P \ 2 hhlS
ST 10° 107 PULSE RATE" ST 10° 10 PULSE RAE
1-1 (PPS) ) (PPS)
TORQUE N-m Fig. TORQUE N:m Fig.
(kaFem) o ASE CURRENT 0.75 A 9™ prASE CURRENT 1.4 A
1(10) 1010)
0.5(5) TN 05(5) \\ ¥
N NJ[*
! N ([
fs E\ fs| \\ .
P \ “\\‘\ N fs\ LS I~ hS
SRRETE 10° 10° PULSE RATE' ST 10° 10" PULSE RAs
1-3 (P9 14 oo
TORQUE N-m Fig. Fig.
(kgf-cm)
1 8(18)] PHASE CURRENT 1.4 A
1.5(15) 7T
1(10)
0.5(5) \\
§ fs\ !
Sy N
0 s \ NI, m
102 103 10* PULSE RATE
i (PPS) p
1-5 m B
Fig. %‘T’
(=1
=
O=
=
“3
S5 Pri - o MAXIMUM STRTING PULSE RATE 3
K247\ Driver AU9116N1 HERBRM INPUTVOLTAGE DC24Y
TORQUE Nm TORQUE N-m N TEST CON R Lt
(K&feM) b ASE CURRENT 0.75 A (K9t b ASE CURRENT 1.4 A PULLEY INERTIA : 100gon’
0.6(6) 0.6(6) —=cF -
w-—-"""“—'—'—'——- =N N
(5) T 1o ()
0.4(4) 5l 0.4(4) r
®) | ® :
0.2(2) 0.2(2)
g \ “
1) 1 5
/ fs S, N|[[* ts| [ '“\
0 2 AN S 0 2 \ v N L h
102 10° 10* PULSE RATE 102 10° 10* PULSE RATE
(PPS) (PPS)
21 2-2
Fig. Fig.
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INIWAL AL bP— PV (79 r09)

PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

S48 Dri . s MAXIMUM STARTING PULSE RATE
KZ4 7/ Driver AU9116N1 HEHEBEM HPUTVOUHGE DG
TORQUE Nm TORQUE N-m GEN.TEST COND === A4 1, LIZSTEP
(k8™ piASE GURRENT 0.75 A kal™ biaSE CURRENT 1.4 A PULLEY INERTA - 10Dgen’
1(10) 1(10)
R N
05(5) N 05(5) \ ;
i : \\ i
Al e | EIN
s ) ™ ~~
0 102 10° 10° PULSE RATE 02 10° 10° PULSE RATE
53 (PPS) o4 (PPS)
TORQUE N-m Fig. Fig.
(kgf-em) o\ ASE CURRENT 1.4 A
2(20)
,-f"‘ﬂ""l:}\: T Mo
1(10) \\ .
fs \fS r |
0 N 102 108 10* PULSE RATE
2-5 (PPS)
Fig.
c= < e s AU STARTING PULSE RATE
I~ 7{1\ Drlver AU91 1 8N1 ?ﬁﬁt%%ﬁg |NPUTVOLTéGE ACWO%
EN. TEST COND,| — FULL STEP 0.72°STEP
TORQl{E ?lcnr; ) TORO%E ?lcnr; ) = = = HALF STEP 0.367STEP
1(109) PHASE CURRENT 0.75 A 1(109) PHASE CURRENT 1.4 A PULLEY INERTIA : 100g‘cm
Ul e eIl Y
0.5(5) M \ 0.5(5) \\
18 o (B N KBk \\ ]
2 ) NS NEE 4 N
2 0 102 10° 10° PULSE RATE 0T 2 10° 10° PULSE RATE
> 3_1 (PPS) 32 (PPS)
:F Fig. Fig.
&
153 TORQUE N-m TORQUE N-m
(kgf-em) o\ ASE CURRENT 0.75 A (kate™) b iASE CURRENT 1.4 A
1(10) 1(10)
SERENEEC ek il 11 e 11 L
N V]
0.5(5) \ 0.5(5) \ y
., LRl N ., g [ \
02 10° 10 PULSE RATE 0T 10° 10* PULSE RATE
3_3 (PPS) 3_4 (PPS
Fig. Fig.
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KZ 47\ Driver AU9118N1 KZ 47\ Driver AU9119N1
B sMAXIMUM STARTING PULSE RATE . S MAXIMUM STARTING PULSE RATE
HBHBEM | INPUTVOLTAGE ACIOOV HBABRA | NPUTVOLTAGE ACI00V
GEN. TEST COND.| — FULL STEP 0.727STEP GEN. TEST COND.| — Inferpt, 0.72°/STEP
TORQUE N-m - - HALF STEP 0367STEP TORQUE ;\l-m - == e 036STEP
(kgf-cm)PH ASE CURRENT 14 A PULLEY INERTIA : 100 gom ( g'cm)PH ASE CURRENT 2.8 A PULLEY INERTIA : 100 gem
1.8(18) 1.8(18) .
,—"4—— \ M
T~ | /T' il “\
1.5(15) =" P 1.5(15) e *
LAt K
T <=7 B Iy
B i . 4
1(10) * 1(10) 5
0.5(5) 0.5(5) "
i\l ; U4 ‘
0 10° 104 PULSE RATPEPS 0T 2 10° 10 PULSE RA(TPEPS)
3-5 (PPS) 4-1
Fig. Fig.
S\ Dri . S MAXIMUM STARTING PULSE RATE
KZ4/\ Driver AU9151N1 RESBAA | NTIOUNGEACTOY
TORQUE N-m TORQUE N-m GEN.TEST COND. ~—— #88: | Dzirer
(kgeM) o\ ASE CURRENT 0.75 A (kgeM) o\ ASE CURRENT 1.4 A PULLEY INERTIA : 100 gon’
1(10) 1(10)
==<Jh L TTIN
-1 TN TS | et N[
0.5(5) P = PN 0.5(5) = \ o
fs| |fs, by fs| |T5
02 103 104 PULSE RATPEPS Y102 108 104 PULSE RATPEPS
5-1 (PPS) 5-2 (PPS)
TORQUE N-m Fig. TORQUE N-m Fig.
kgf- .
(kgeM) b ASE GURRENT 0.75 A (kgfeM) o ASE CURRENT 1.4 A
1(10) 1(10) pre :——.("~
AT e \ S
P P UL // 141[1 S
//, [.-- \\ ~d 1l s
—=T-+417 N \\ y
05(5) L 05(5) [
. % T
'- ‘ i
5 R =m
fs * fs s :_;(D
R ,. RIL N S
0 2 10° 10% PULSE RATE 0 2 10° 10¢ PULSE RATE ‘2;
5-3 (PPS) 5-4 PPS) | E]
Fig. Fig. 8
TORQUE N-m
(kgf-cm)
2(20)}- PHASE CURRENT 1.4 A
e a1
/’/’ "“ I 4
ol N
1(10) v
fs| |fs) |\ b
o—H >
102 108 104 PULSE RAIPEP
5-5
Fig.
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_ 186mMm iuee 0.72°HB

AT

C € Xhin

TYPE Self-certification
products
(77yhERR) = in. _
(Efchiive length) L=300Min (FZ7vhE%R)
252025 []m (Effective length)
25:025
= °$
[aV}
S
o =i fiii— s =
S| .
28
2.5! = =
o 75 : #®E X (MEh)
30 L*
H:¢ 11:0.2
B S
st TREE | TRER | SREL| F oy T-a8|002 | g | FIT/0mGe mE
Type number o rAZ A== Combined driver / charact.
Rated | Rated [Winding| Holding | Motor | Rotor
T W Voltage | Current | Resistance | Torque | Length | Inertia | Mass
Si L AU9118N1[AU9119N1 [AU9151N1
ingle Shaft | Dual Shaft |y/Phase|A/Phase|Q/Phase|Nm(kgtem)| mm | 107kgm? | kg
TS3630N1E1 TS3630N21E1| 2.46 | 1.4 | 1.76 (22-11) 645 | 900 | 1.8 | E11 | — | 31
TS3630N1E2[TS3630N21E2] 1.6 | 2.8 | 057 (22-11) 645 | 900 | 18 | — | W21 | —
TS3630N2E3[TS3630N22E3| 3.82 1.4 2.73 (‘:'1.:) 96.5 2000 3.0 12 | — | X¥3-2
TS3630N2E4TS3630N22E4, 1.88 | 2.8 | 0.67 (”;1'11) 965 | 2000 | 30 | — | W22 | —
TS3630N3E5[TS3630N23E5| 2.38 2.8 0.85 (%g) 126.5 | 3000 4.0 — | H2-3 | —
@5 T7ITLA4 ———0.025mm Max. at the load @ TR 100MQ  Min (at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
@ A5ARMTFL A ———0.075mm Max. at the load @ HEIFTHE AC 500V (1min)
Thrust play 9.8N(1.0kgf) Dielectric strength
® FRAEAEEBEE —— —20~+%C
Operating temperature range
@ FABELER ———80°C Max (Resistance method)

Permissible temperature rise

MIEB I E—207r—AREREFOCTLUT THENCLZE W,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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INWAL AL bP— MV (7o rny)

PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

c= N P - o MAXINUM STARTING PULSE RATE
KZ4 /N Driver AU9118N1 HBHBREM I?\IPUTVOLTAGEACWOV
GEN. TEST COND.| — FULL STEP 0.72°STEP
TORQLzll(E ;\Lm) TORQLgll(E ?Lm) = - = HALF STEP 136 STEP
gf-cm gr-cm PULLEY INERTIA : 2.8 kg.cm
3(30) s - PHASE CURRENT 1.4 A - 6(60) s - PHASE CURRENT 1.4 A
A~ e .'\
2(20) N 5(50) S AN
N | —--F" \ s
1(10) ok 5 4(40) \ 5
oL N 3(30) :
102 103 10* PULSE RATE
1-1 (PPS) 2(20) d
Fig. "
1(10
(10) fs| |fs \\‘
. i
0T 2 10° 10* PULSE RA(TF’EPS
1-2
Fig.
K> 473 Driver AU9119N1
TORQUE N-m TORQLle(E ?l-m)
(kgf-cm) gf-cm
4(40)}—_PHASE CURRENT 2.8 A 7(70)}——-PHASE CURRENT 2.8 A
3(30) e BN N 6(60) et B
== £ 1 iR !
2(20) N \ = 5(50) :
\ ‘\
1(10) PR ‘\ ~ 4(40)
oLl ALk - 3(30) :
102 103 10* PULSE RATE ¢
PPS \
21 P 2(20) .
Fig. N
1(10) !
e s MAXIMUM STARTING PULSE RATE fs| s \
SEHERSRME | INPUTVOLTAGE ACTO0V LS
GEN. TEST COND.| — FULL STEP 0.72°STEP o—
TORQUE N-m - -~ HAF STEP 036 STEP 10° 10° 10t PULSE R o)
y PULLEY INERTIA : 28 kg %] 2—
(kgf-Cm) o ASE CURRENT 2.8 A gem 2-3
5(50) S Fig.
el N
4(40) = ;
3(30)
2(20) \\
1(10) N
fs [td N
0 s \ Ly m
102 102 104 PULSE RATE no
oo (PPS) oz
Fig o0
. m
(=1
=1
O=
%9
= e e n s MAXIUM STARTING PULSE RATE o
NZ4 7\ Driver AU9151N1 RBHBREM |?qu'|' V(lJJLTEGE Acﬁ]o\llj $ )
GEN. TEST COND.| — 4363 : 1, 0727STEP
TORQUE N-m TORQUE N:m - == g2 03STEP
e(éog)’ °M) bLASE CURRENT 1.4 A e(éo? °M) bLASE CURRENT 1.4 A PULLEY INERTIA - 100 gom
'//_ r———n\" =y A
5(50) 5(50) vaa \ %
4(40) 4(40) \ :
LN :
3(30) =T \\ s 3(30) t
2(20) \\ 2(20) \ .
1(10 N 1(10 :
(10) o FNC (10) - ’F\ i
] N e ' i
0 " 102 103 104 PULSE RAZ-PEPS) 0 " 102 10° 104 PULSE RA;I'PEPS)
3-1 3-2
Fig. Fig.
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5 PHASE STEP MOTOR ENCODERS

B S MLy 2 LTTAaERET X T,
R BV — PRI e T |

High accuracy and high torque.
Being equipped with an angle sensor,
both step-out detection
and closed loop control are possible.

BX5y7E—424I>0—4 KK—E A table of Step motor encoder

HA4 X Li= I EERE (C/T) 27y TE—2ITa-4FR EASIAEd GERZ T v 7E—21X)
Size Phase Resolution Types of Step motor encoder QOutline (Types of applied Step motor)
173 5 500 TS3672 1 (TS3667)

23% 5 500 TS3623 X2 (TS3624)
347 5 500 TS3634 X2 (TS3630)

I - SBONBERCERIEREICEY T, AR 1. EREmXA-—TLaLI2ESA U RIANEACHIETEET,

Outlines and specifications of relevant encoders are given in the next page. 2. E-420OKRERERI>I—-FREDLHEOCLUT THEAT IV,
Note : 1. All of the above types are conformable to Open Collector Output

and Line Driver Output.
Do not allow the surface temperature of the motor to rise above
80°C to protect the encoder.

WA7y7E—4I00-4 BREEHE Model designation of step motor encoders.
TSDDDDNDDDED

77 Tangaus,

I a—4fF&mKk

Types of Step motor encoder

T — 2 BI{KDON.EZ
Number(s) after N and E of the type numbers of the above applied step motors.
1.4 —=F>aL v 4B AB1 3:A-—TraLv4HA AB,Z

Open Collector Output
2: 4 RI14I\ED

Line Driver Output

5:500C/T

Signal

Il >0
w v.ﬂﬂ wdlo

>
@
]

Slgnal

7."7/ Eg Option

TE

O_pen Collegtgr Outpyt Slgnal A, Bil
4: 4> K4 1NHA ABZTE
Line Driver Output Signal A, B,



WA X (2>3—-48)  Outline (A section of an encoder)

. > BESNAEE0S5
E#lﬁ) Common 1 & Unless otherwise specified, tolerance is +0.5mm
Y= Rr—Jn 2 20.5 (2.7)
(¢4) 2 5 5 30
Shielded Cable s | ¥©°
~ £
ME =
X8
(RF 9 TE—2EB)
Step motor
_J o )
18 iCa > -
©
. . U [ "] ©
- — ©
-
17 3
X1 [X]2

EE) 1. ATy TE-2BONGTHERIR-TLED [R5y TE-4] 28BT I,
NOTE : 1. For dimensions of the step motor, see p.27ff.

BT J—41# Specifications of an encoder

1. > O—4%1MEE Performance of anencoder 2. 9&BE Resolution

{ERRERRE SR 0~-+85C £ — 218% 5
Operating Temp. Phase
AN g” ﬁb
DC+5V 5% Resoltior 500 C/T
= iR 40mA Max (#—7>aL 78 7) ..
Supply Current (Open Collector Output) 4. 7]' 73 > Option
100mA Max (74> FZ4/5H7)
(Line Driver Output) ). ERESO 3 ERE (1,0000/T) OBRYENAIHETY,
7 5 127U X>4ILA BHE Encoders with 1,000C/T are available
Code Incremental Phase A, B ) " ( . ) e
== 2). Z#H (4 v F v 27 X)) O uEETd,
RespLonse Fr/equency 80kHz Max Possible to add phase Z (Index).

Bfp abed 114P = 1/8P 3). E— & QI & ORI A AT T

B = 5510 ka1 Max Phase focusing with excitation phase of a motor is possible.
Moment of Inertia ENCODER ONLY

3. HAME Form of output
1) #—7>2L 7% Open collector

+5v
H A B\ & 2SC16231HY H " =
Output Circuit ']_6”7_‘ Equivalent A+ L 470Q I(?oiln_eftliﬁﬁ
to 2SC1623
BAFEENBE WHEN i " AL
iiax Alow. Oviput Vol | 30V OUTPUT IS -H- B alblc|d L SUTeUT Function color
=S E DCH5V 7 Red
SATRHNER 50mA WHEN [
Max Allow. Output Curr. OUTPUT IS -L- 5 $ £ ) BT CW GND & Black
ST EV TV B £J2 1R Fim H 7 RIE B3 A 18 Phase ## Green
Rise Tim:e, Fall Time 1.5 p sec Max CW, viewed from shaft end Output wave form
measuring Circuit B #H Phase R Yellow
— .= .o . 3 —K Z 18 Ph Whit
2) 74> FZ43 Line driver P AT evee (Z# Phase) | (R) (White)
B 7 O B ARRE E 1] Er 0
O— L I O—45%E8 mT
Output Circuit AM26C31IDB (T.) A 18 | L (Rohm) & X B Connedtion §§
DC+2.4VMin  WHEN AtE— | r__r : 1 BE ) — FiR& R4A
Hon B OUTPUT IS -H- e > A5 Eunction coor B
Output Signal DC+0.4V Max WHEN j — % = b=
_ DC+5V 5|J_' Red mm
OUTPUT IS -L- B 18 _ WV oD - 8%
FFRAHNE R +20mA Max &% &t 18 El4x /518 8k & V) R T CW L (\E=-L) :’ §§
Sinking current Typical CW, viewed from shaft end (Rohm) é 18 Phase % Brown 25
SV LTV BSR 1 M A 18 Phase #& Orange z9
Rise Time, Fall Time #sec Max B 78 Phase Z Yellow
B 18 Phase Ik Gray
(Z #8 Phase) | (#%) (Green)
(Z #8 Phase) | (&FA) (Clear)

amgas, 7 8
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AU9112

FSAN CEXMD

DRIVER FOR DC POWER SUPPLY

DC&EiRH

L LG

® AJJDC 24V (I KDC 40 V)
® !1'J)1.4 A/FH Max

@ il f A FULL, HALFZ 7 v 7
@ ANIEHF 1 7325 27900 275 AU

@ HFI AL Y b A U HERET
@ XAl

® /NI

it

:E Special Features

@ DC 24V (DC 40V Max.). 1.4 A/phase Max.

@ Exciting mode of FULL/HALF step

@ Capable of switching the input signals of 1
pulse mode & 2 pulse mode

@ Automatic current-down function

@ Low price

@ Small size and light weight

*;% Specifications

HHE

ltems

11#${E& Specifications

ES Power supply

DC+17~40V 3A Max (£HEEF) (Total consumption of current)

B #H T &
Qutput current
(TR 1.4A/48)
(1.4A/phase at shipping)

1.4A Max/#8 phase

HAERICHIS L EFE%#CP1-CP2RIICH L TW3, (2[V]=1 [A/4E))

A 12— LRVITERIE 0~1.4 AAB TERETE N RIHE,

The voltage corresponding to the output current is transmitted between CP1-CP2. (2[V]=1[A/phase])
Capable of setting the current to desired value in 0 ~ 1.4A/phase by the variable resistor RV1

B # B X

Excitaiton mode

(7 ZFy 70.72°/STEP) ()N\—7 25 70.36°/STEP)
(Full step : 0.72°/STEP) 1 (Half step : 0.36°/STEP) 1

(H R 4-54E BhR) 4 1BERE 4 phase excitation ON 4-5 HREI#% 4-5 phase excitation ON
(4-5 phase excitation pattern | ¥« v 77X 1 v F E Ty Ty F E
at shipping) Dip-switch OFF Dip-switch OFF
AHh SR B T+ MATS. AHER 390Q EEHSHE
Input signal circuit Photo-coupler, input resistance : 390Q, Refer to the connection diagram.
1 /NLAAT 5 DIREED 7+ bH T 5 DE R L EEAM
1 pulse input TAvTRAyF ON Photo-coupler current of DIR signal & rotation direction
PULSE Dip-switch @ ON CW [E]#z rotation
DIR OFF OFF CCW [E%z rotation
AHES | 2/89VZAD 2 A IVULZABALTOWEVWAAIDT + bHTTERIFOFFDZ &,
Input signal | 2 pulse input TAvTRAyF ON F /2. FBHICW.CCWAHIC/INILREADLEWT &,
CW Dip-switch @ Note : Photo-coupler current that is not applied by any input pulse should be OFF.
CCw OFF The input pulse of CW and CCW should not be applied simultaneously
S 74 AT OERNPONTERRE Non-exciting for the photo-coupler current ON.
Enable 74 MO TS DERHNOFF TR Exciting for the photo-coupler current OFF.
JNILZ1ME 5 wsecll b, 3L EV)BERE 1 useclT
Pulse width : 5ps, Min., Rising-up time : 1ps, Max.
IV X[EiRE 5w seckl b /¥IL X BLEEL 50 KppsEL T
(HRRE2/ XL Z AT7) Pulse interval : 5ps. Min., Pulse frequency : 50 Kpps Max.

(2 pulse input at shipping)

INJVREE“1” 1 4~8V, “0” 1 0.5~—8V

Pulse voltage : "1" =4~8V, "0"=0.5~-8V

T4 N TTDEFRNOFFH 5ONTENE

Triggered at the edge of OFF to ON of photo-coupler current

BEtAL> bEY >
Automatic current-down

EIERE . HAERNEERFD 60% 5T T B,
The output current at stationary is reduced down to approx. 60% of operation.

B FERABEEEE

Operating temperature & humidity

0~40°C 90% RHF (fEB|hHEZ &)
0~40°C 90% RH Max. (non condensing)

REREEEEE
Storage temperature & humidity

—10~70°C 90% RHUT (fETh &2 &)
-10~70°C 90% RH Max. (non condensing)

" 2

Mass

#7959
Approximately 95g

79 mgaus,



.%njb Connection diagram

CN1(B6B-XH-A)E> 741 >
Pin assignment of CN1 (B6B-XH-A)

CN2(B10B-XH-A)E> 7 H# 1 >
Pin assignment of CN2 (B10B-XH-A)

E > No. Z # Name Pin No. % #5 Name
Pin No. | 1/NILZ AN DR | 2/8L X A DR 1 DC+5V 30mA Max H 7 Output
1 pulse input 2 pulse input 2 E& Power supply DC+17~40V
1 PULSE+ CwW+ 3 &E3E Power supply DC+17~40V
2 PULSE— Cw— 4 &Ei& Power supply GND
3 DIR+ ccw+ 5 iR Power supply GND
4 DIR— CCW— 6 E—42#48 F Motor lead : Blue
5 4 % —7 )b+ Enable + 7 E—Z4#5#% F= Motor lead : Red
6 4 % —7J)L— Enable - 8 E—&#E4& #8 Motor lead : Orange
9 E—ZiE4E  # Motor lead : Green
10 E— 42 E Motor lead : Black
a2 hO—SAE A WAE
Inside of controller Inside of driver :1
W 2.3 BB DC+17 ~ 40V
2 vﬂdK '4 5 PowerstpIy
(PULSE) ﬁ |a. N
3; 3900
vAvAv Eéz Blue
4 A
(DIF{)—K iiﬁlK EfB Phase E Phase Al
i £ Black
5 ?A?OQ 5 7% Red
6 wﬂdK Pha B1H Phase B
({*_7"”,){ 7 5*527_“77’{_9
(Enable) ' 8 #% Green - oiggzse step motor
- 9 CiR
Phase C
10

CN1(B6B-XH-A) CN2(B10B-XH-A)

W4 2E outiine drawing

B10B-XH-A (JST)

18F XHP-10 (JST) 1 /E
Mating connector XHP-10 (JST) attached

© o0 |
© 8o 2
gl

L1

Fup
(42)
45

i B6B-XH-A (JST)
8602 HF XHP-6 (JST) 1 /&
Mating connector XHP-6 (JST) attached
93

EEICER

Name plate on
rear surface

(1)
32

ol Y ﬂw:fj gf 1

17.5%02

)
o
m
7]
ul
0
>
=/
o
Z
(7]

Unit of all dimensions is mm.

SHIAIHA d31S ISVHd
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5PHASE STEP DRIVER

AU9226N1
CEilRH

FOR DC POWER SUPPLY

L LG

® AJJDC 24V (I KDC 40 V)
@ 11770.35 A/f#H Max.

@ il f A FULL, HALFZ 7 v 7
@ ANIEHF 1 7325 27900 275 AU

@ HFI AL Y b A U HERET
@ XAl
® /NI

it

:E Special Features

@ Input DC 24V (DC 40V Max.). 0.35 A/phase Max.

@ Excitation-based FULL/HALF step driving.

@ Capable of switching the input signals of 1 pulse
mode & 2 pulse mode

@ Automatic current-down function

@ Low price

@ Small size and light weight

*;% Specifications

HHE

ltems

11#${E& Specifications

TR

Power supply

DC+20~40V 0.8A Max (&HBE®R) (Total consumption of current)

H A 8 &
Qutput current
(HH7TRF 0.35A/48)
(0.35A/phase at shipping)

0.12~0.35A Max/#8 phase

HAERICHIC L ZEFE%CP+ECP-EICH L TW3, (3.5[V]=0.35 [A/4R])

AIZEMRUN CEFRIE 0.12~0.35 A/ CEBE Al BE,

Voltage corresponding to output power is applied between CP+ and CP—. (3.5[V]=0.35[A/phase])
The variable resistance RUN allows current to be set arbitrarily within a tange of 0.12 ~ 0.35A/phase.

B # B X

Excitation mode

(7 ZFy 70.72°/STEP) ()N\—7 25 70.36°/STEP)
(Full step : 0.72°/STEP) 1 (Half step : 0.36°/STEP) 1

(H R 4-54E BhR) 4 1BERE 4 phase excitation ON 4-5 HREI#% 4-5 phase excitation ON
(4-5 phase excitation pattern | ¥« v 77X 1 v F E Ty Ty F E
at shipping) Dip-switch OFF Dip-switch OFF
AHh SR B 74 bATS ANER 470 Q EHEESR
Input signal circuit Photo-coupler, input resistance : 470Q, Refer to the connection diagram.
1 /NLAAT 5 DIREED 7+ bH T 5 DE R L EEAM
1 pulse input TAvTRAyF ON Photo-coupler current of DIR signal & rotation direction
PULSE Dip-switch @ ON CW [E]#z rotation
DIR OFF OFF CCW [E%z rotation
AHES | 2/89VZAD 2 A IVULZABALTOWEVWAAIDT + bHTTERIFOFFDZ &,
Input signal | 2 pulse input TAvTRAyF ON F /2. FBHICW.CCWAHIC/INILREADLEWT &,
CW Dip-switch @ Note : Photo-coupler current that is not applied by any input pulse should be OFF.
CCw OFF The input pulse of CW and CCW should not be applied simultaneously
1x—JI T4+ NH TS DERPONTERRE Non-excitation for the photo-coupler current ON.
Enable 74 MO TS DOERHNOFFTHI# Excitation for the photo-coupler current OFF.
IV ZE 5 wsecll B, 3L EV)BERE 1 useclT
Pulse width : 5ps, Min., Rising-up time : 1ps, Max.
IV X[ERE 5 useckl b /XL X BLEEL 70 KppsELT
(HRRE2/ XL Z A F7) Pulse interval : 5ps. Min., Pulse frequency : 70 Kpps Max.

(2 pulse input at shipping)

INJVREE“1" 1 4~8V, “0” 1 0.5~—8V

Pulse voltage : "1" =4~8V, "0"=0.5~-8V

T4 AT TDEFRNOFFH 5ONTEIE

Triggered at the edge of OFF to ON of photo-coupler current

BEtAL> bEY >
Automatic current-down

EIERE . HAERNEERRFDI 65% 5T T B,
The output current at stationary is reduced down to approx. 65% of operation.

MR EEEE
Operating temperature & humidity

0~40°C 85% RHUF (fEBh &2 &)
0~40°C 85% RH Max. (non condensing)

REREEEEE
Storage temperature & humidity

0~70°C
0~70°C
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.ﬁnuu Connection diagram

CNiE>7H1 > CN2E>7H 1>
Pin assignment of CN1 Pin assignment of CN2
E> No. % ¥ Name Pin No. % ¥ Name
Pin No. [ 1/XILZ AT DR | 2/XIL X AF DBE 1 E— 24518 F Motor lead : Blue
1 pulse input 2 pulse input 2 E— 4254 7R Motor lead : Red
1 PULSE-+ cw+ 3 E—42##% #& Motor lead : Orange
2 PULSE— cw— 4 E—42#E#F  #& Motor lead : Green
3 DIR+ CcCw+ 5 E—4#54& 2 Motor lead : Black
4 DIR— CCW— .. .
5 1 %—7J b+ Enable + CN2E> 791 >~
5 4 % —FJL— Enable Pin assignment of CN2
Pin No. % ¥ Name
1 DC+20~40V
BERA L 2 ov
‘ Inside of driver
! 470G Iils\i/deho?c;)rzr?lligr CN1 Inl\sige’ro/f\dpr?fgr
+ — DC+5V i CN3
i }/‘/ K—ﬁ 2 WrﬂNK L DC+20 ~ 40V

‘57 2 GND
3

CN2 7% Red

Phase B

2
‘57 3 #% Green
#& Orange
- 4 C#8 . d
Phase C
5
WS outi i
7 Outline drawing
#HF XAP-05V-1 (JST) 1@
Mating connector XAP-05V-1 (JST) attached
gatk
Name plate
4-¢35 v kNo.
Lot No.
7\ g \ \n Gl
I:IEI?&SEEHUN PHA:T’;EMN?R‘IVER E
x | o+ o L9
EN "TAMAGAWA SEIKI CO.LTD. =
DIP SW
1 6
E} Fu o o oo
s
<
62:02 | 18 xAP-02-1 (JST) 118 F =
o Mating connector XAP-02-1 (JST) attached o
1HF XAP-06-1 (JST) 18 Ve .
Mating connector XAP-06-1 (JST) attached HIRE L & FEAEIE 0.5

Unspecified demensional tolerance : 0.5

)
o
m
7]
ul
0
>
=/
o
Z
(7]
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AU9118N1

v
\I.III'ITE RSAIN 2190257y 7. ACEEH

DRIVER FOR MICRO-STEP, AC POWER SUPPLY

.4% :E Special Features

® AJJAC 100V @ AC 100V. 1.4 A/phase Max.

® /1')71.4 A/FH Max @ Maximum 250interpolution of basic step angle

@ SR Z 7 v T IR U The k2504 #lnl fig @ Setting the value of auto-current-down by digital switch

@ HI ALY VLY VEETVANZA v F @ Capable of setting the switching of driving voltage
TEE AT RE @ Effective built-in test function

[ 0 HERVIEOE P ijﬁz

® HC\.7 % MEhED

.ﬂ: *i Specifications

HE ltems {L#&f& Specifications
EiR Power supply | AC100V£10% 50/60Hz 3.5A Max
ERENER Output current EA&E 1.4 A/ME Rated current : 1.4 A Max./phase
(HHTRTRE 1.4A/48) FY2ISW [RUN] IC&5 T, 0.5~1.4 A £ CREENATEE,
(1.4A/phase at shipping) Capable of setting the current to 0.5 ~ 1.4A/phase by the digital switch "RUN"
ERE1A3 Driving type NAR—=F R 2T FEERERENS Bipolar pentagon constant current drive
554 Signalname | #%& BE # BH Functional description AFEH Input resistance
[Far 170y 7ERBED/NIVZEEAA Pulse signal input for 1 clock mode 3004 — L ohms
F— 270y 777"%H#0)CW|§|$1‘<T§%'17] CW rotation input for 2 clock mode
R+ 170y 7AREBOEEABIERA Rotational direction input for 1 clock 3004 —2 ohms
R— 270y 77'5KH¢0)CCWIEI$KTE.75)UJ CCW rotation input for 2 clock
A A E = H.O+ ji—’ 2 FhRGOFFHIEIES Motor exciting OFF control signal 3904 — L ohms
Input signal H.O— 17 TE— 2 BEOFF "1" for motor exciting OFF
JNIVZME 0.5 wsecld b 3L EV AT BEE 1 wsecl ™ Pulse width : 0.5ps, Min., Rising-up time : 1ps, Max.
IV ZEIRE 0.5 w seckl k. /¥IL R K EL 500 KppsEL T Pulse interval : 0.5ps, Min., Pulse frequency : 500Kpps Max.
JNJIVREE “17:4~8V “0”:0.5~—8V Pulse voltage : "1" for 4 ~ 8V & "0" for 0.5 ~—8V
T+ MATZOERH OFF (GREE0) 7 5 ON(GGHIE1) TEITE Triggerd at the edge of OFF (Logic '0") to ON (Logic "1") of photo-coupler current
170y 7 AHERAS “0"OEFCCWEER CCW rotation with CCW input of "0" in 1-clock system
554 Signalname | #%& BE # BA Functional description H AIEHL Output resistance
Z.P+ EEm#RENES RAREEEE 7 7+ b Output signal of exciting at origin 10F—L ohms
W4 E 8 Z{P= 570N DC30V.50mALT (Photo-coupler ON, DC30V, 50mAMin.)
Output ;ilgr:u &> — 7 > X b"[O]U)H#IONC: i) _0.721‘*;{0)% —2DiHE Li7.2}§'§t2501lﬂ/l§l$£.‘ﬁ7] Thd, BREAEIC
XAVARTy TOREEHEYVBRAZBFRIEASIWEVGENF H 3,
This signal is ON at the exciting sequence of [0] and is transmitted at each 7.2 degrees for the step motor with 0.72° steps.
(50/rotation) When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.
FTURISW MITHEIBERET B, Set the interpolation by digital SW M1
R IUART Y THEIRTE BZEBEZ SetNo. | 0 | 1 |23 4567 ][8]9 @ e
(HHTTREM1: 5) AEIF Interpolation | 1 2 4 5 8 [ 10 | 20 | 40 | 80 | 16 | (notel) <, ‘?p
Setting of micro-step . A B C D E F cﬁogb
interpolation 25 | 50 | 100 | 125 | 200 | 250
(M1:5 at shipping) HERS0.1DEFIAIIC T16 D EIDEIRENEREN & 4 5
When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place inside.
E—2EEBOERIET I ZISWRUN IC& > TFRERN 5BRLTEHET 5,
BR & E R D EE The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.
(HFBEERTE C) HEES Set No. 0 1 2| 3| 4|5 |6 |7 |8]09 RUN
Setting of driving current E(A) Current(A) |0.50|0.58 |0.66 | 0.75|0.81|0.88(0.96 |1.03|1.10|1.18 ;ﬁ%
(Setting C at shipping) . A B C D E F 8105"’
1.25(1.30|1.40|1.47 |1.53 | 1.60
T2 FEBRBOERIE TV ZIVSW STOPIC L - TTrekRD 5:FRM L TEHET 2,
COHBEIFRUNERICH T 2/X—t > FTH, HE/IVUVIANEKI150ms TERBD T 3,
BE AL MR ERTE The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.
(HHTrREETE 5) The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.
Automatic current-down HEES SetNo. 0 1 2 3 4 5 6 7 8 9 STOP
(Setting 5 at shipping) % 27 | 31 | 36 | 40 | 45 | 50 | 54 | 58 | 62 | 66 ol 8%
A|B|C|DJ|E][F al : y,
70 | 74 | 78 | 82 | 86 | 90
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HH ltems ft#fE Specifications
No. |7~ Symbol #BE Function ON OFF
1 TEST BC7 X MEgE #160pps CTEIEx | @EENE E2 —ON
Built-in test function Rotating at 60pps | Normal operation (note2) E:
c _ 78y 7AR 178y 7AxKX |278v 74K
T RA 9 FORE 5 211 CK 1 FHR R A v 7 AR s Bl
(TS S No 500 B ON Switching of clock 1 clock mode 2 clock mode = | KN
W{lti?‘"\“'(OFF) 5 cp |BBALZEFTS ALCMET LR | AL bETSF5 | (noted)  [E-
' Automatic current-down Invalid Valid “%
—— . —_ \ .
Setting of dip-switch 4 Uny | REREDR SES VT R Front
© m_g of dip-switches Swiching drive-voltage High speed & torque | Normal operation surface
(No.5 is ON, the others Py rm——
S . YA IARTy TREIDZREES
are OFF at shipping) Z=L - -
i emm| 01 OB RBICTIEHTIDER
7 = hn ﬁgﬂéﬁ, ﬁ ") ﬁ l/
5 When the setting of micro-step interpolating | Enable to use OFF for use
— No. is "0.1", 1/16-interpolate low-frequency
driving takes place inside.
EBMERAEREE 0~40°C 90% RHLIT (#EBHEZ &)
Operating temperature & humidity | 0~40°C 90% RH Max. (non condensing)
7 A B EEE —10~70°C 90% RHLT (EBHEZ &)
Storage temperature & humidity | -10~70°C 90% RH Max. (non condensing)
=) £ #5 7509
Mass Approximately 7509
+3, - -
.En}b Connection diagram
WFeE TY1 2 .
i i i arro-SwE | WTA K51 /N8B
Pin assignment of terminal board Ins;je of coriroller T%rc:glr%al Insge of driver
E> No. “Eﬁl’qg Description of wiring m DOV Frfy 3900
Pin No TR 5KU-FDE-3] 10K —FDE-% Example of Y K
‘| Function  [Motorwith5leads| Motor with 10leads connection k= T{gﬁiil ;*ﬁ Phase "
1 - 2iER = 5+8 i board Black Red
Motor lead Blue Blue + Black R+ ! B#H Phase
— i % ALt
, | TR | * R e | 2 i "
Motor lead Red Red + Brown DC15V. 300 3 Green Orange
5 | E-afER 1& &g Ll o) 300
Motor lead Orange Purple + Orange H.0- WﬂA’K .
. | ToaER | B ETR 5
Motor lead Green Yellow + Green L ] _
ToEE | & | &R e G
5 Motor lead Black White + Gray |N =
EEN 10Q
T I AC 100 V 2Pl e yL-ny5 K
owi%upp y o % ;1\,\{ ] Frame ground
N &S uR AC 100 V
Power supply
FGg | 7 L=LTZ>FR
Frame ground
A O . 0
B4+ outline drawing
Unit of all dimensions is mm.
Ty TZA Y FOEENO.5
D.S "No.5" at shipping
L
f E1 VNV AORAIART Y THE= gxif/jﬁ
PEIE
fil. BEXRXT v 7072 HEHB0AEIDEE
B T e TINIWZADRAVART Y TRAE= oézz =0.009%
N il
e i Basic ste
6 = . _ p angle
- : ﬁ Note1 © Micro-step angle for 1 pulse = Number of interpolation
I Rl [© Al For examPIe, in case of the basic step angle of 0.72 and the
T - 25 : -:% number of interpolation of 80,
:}E - AC100Ff : ‘:% © Micro-step angle for 1 pulse = % =0.009 deg.
(I AN (il . .
i | [ i 2 SEBOWEIAIL S TRETHEPPSEREL. 71y
i | I 724 -y FNo. 2 ONDE IECCWEEE. OFFDEFIFCWE
g« 4 || —|_JT iio “G}
I ﬂr ¢ o il Note2 : Approx. 60pps is generated inside, regardless of splits E)«J/’:
| ¥ % setting; CCW rotation when the dip switch No.2 is ON, and [z
(©5) CW rotation when the dip switch No.2 is OFF. O
3L UHVOBES ML R, E-2%0RBIE a0 E B
TOTTEBLLEE L, 23
Note3 : In case of using high speed & torque of L/HV, take good mg
w

care of the heating-up of the motor.
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DRIVER FOR MICRO-STEP, AC POWER SUPPLY
=

W45 X special Features = 4
® AJJAC 100V @ AC 100V. 2.8 A/phase Max. 7 i
@ 1'772.8 A/FH Max @ Maximum 250interpolution of basic step angle A
@ R Z 7 o T U T k2505 #uf g @ Large capacity for output power . i
® KERIRE 4 4 7 @ Setting the value of auto-current-down by digital switch e
@HH ALY VLY VEETVANZA v F @ Capable of setting the switching of driving voltage acs

TREETTHE @ Effective built-in test function et
@ BXE) - Y) 0 7 3% E v hE
@ HUT A MERESH D

.ﬁ: ﬁ Specifications

1EHH ltems 11#£f8 Specifications
EBIR Power supply | AC100V*5%~AC115V+t5% 50/60Hz 3.5A Max
ERENEAR Output current E&E#2.8 A/HE Rated current : 2.8 A Max./phase
(HiTR% 2.8A/4R) 7Y 2ISW [RUN] IC&5 T, 05~2.8 A/ % CREEN AL,
(2.8A/phase at shipping) Capable of setting the current to 0.5 ~ 2.8A/phase by the digital switch "RUN"
BRE1 A3 Driving type NAR—=F R 2T FEEREENS Bipolar pentagon constant current drive
£5% Signalname | #% BE =X AH Functional description AFHEHL Input resistance
F+ 170y 7AKEBED/NILZESAR Pulse signal input for 1 clock mode 3005 — L ohms
F— 270y 7 ARBEOCWEEEE A CW rotation input for 2 clock mode
R+ 170y 7A5REOREARIERAT  Rotational direction input for 1 clock 3004 —L ohms
R— 2708y 7AXBEOCCWEEES AN CCW rotation input for 2 clock
H.O+ E — 2 ROFFHIE S Motor exciting OFF control signal
904 — L oh
H.O— “17” TE— 2 FROFF "1" for motor exciting OFF 8907 —A ohms
AHhfEE C.D+ BEIALL NI " THLL NS LW Automatic current-down function is invalid for "1"
: — se ) . . 3904 —/, ohms
Input signal C.D— 7w T X4 v FNo.3DON & ORKERE ON, or function for D.S "No.3
D.S+ PEERES Interpolation selection "0" for M1
— I\
D.5S— “0” TM1. “1” TM2 & "1" for M2 8904 —A onhms

JXILZTE 0.5 uwseckl b 3T E VLTV BERE 1 wsecl ™ Pulse width : 0.5ps, Min., Rising-up time : 1us, Max.
JX)V X FERE 0.5 w seckl k. /XL X K% 500 KppskA T Pulse interval : 0.5us, Min., Pulse frequency : 500Kpps Max.

INJVREE “17:4~8V “0”:05~—8V Pulse voltage : "1" for 4 ~ 8V & "0" for 0.5 ~—8V
T+ MATZOE R OFF (GREE0) 7 5 ONGGHIE1) TEITE Triggerd at the edge of OFF (Logic '0°) to ON (Logic "1") of photo-coupler current
178y 7 ASIBERA A “0"DEECCWMEER CCW rotation with CCW input of "0" in 1-clock system
f55% Signalname | #¢ g€ & HA Functional description H AL Output resistance
Z.P+ EEm#ENES REABEEE 7 7+ b Output signal of exciting at orign 10— L ohms
W= 2 Z{P= $7Z50N DC30V.50mALIT (Photo-coupler ON, DC30V, 50mAMin.)
Output signal B> — 7 > AHOIOBONIZ 5 1), 072D E — % DB E 37 2 BI5008, /Bt & h 5, BRBAKI
RAVAXTy TORERENIBRAZBFEIHEAShEVGEEF H 5,
This signal is ON at the exciting sequence of [0] and is transmitted at each 7.2 degrees for the step motor with 0.72° steps.
(50/rotation) When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.
TIRILSW M1, M2TREIEERET 5,  Set the interpolation by digital SW M1, M2
YA VAT TREERTE REES Set No. 0 1 2| 3| 4|5 |6 |7 |8]|9 &1
(HHFREM1: 5. M2:0) SEIH Interpolation | 1 2 4 5 8 | 10 [ 20 | 40 | 80 | 16 |(notel) . M2
Setting of micro-step . A B C D E F é"l 89% ‘gﬂ 39%)
interpolation 25 | 50 | 100 | 125 | 200 | 250 $ALEQ [SILEQ
(M1:5, M2:0 at shipping) | SZEEE0.1DEIERERIC T16DEIDEIREIERS) & 45 5, /08> ] [\/08?
When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place inside.
E—2O&EBOERIET I ZISWRUN ICE > TTFRER,OBIRL THET 5,
BE 2 & & D B E The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.
(HiTTBFREE C) XEEES Set No. 0 | 1 2| 3| 4|5 |6 |7 |8]09 RUN
Setting of driving current EA(A) Current(A) 1.0 |1.15| 1.3 |1.45| 16 [1.75| 1.9 [2.05| 2.2 | 2.35 é"%&%
(Setting C at shipping) . A B C D E F 105”’0
25 [2.65| 2.8 |295| 3.1 |3.25
E-2BUEBOERIET T ZIVSW STOPIC K - TTaeERD 5:FR L TEHET %,
COBIEIERUNERICKH T 5/85—t > b TY, HI&/VULZAHEIS0Ms TERBD T 5,
BEHLY NI UERTE The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.
(HHTTRFEYTE 5) The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.
Automatic current-down HEES SetNo. 0 1 2 3 4 5 6 7 8 9 STOP
(Setting 5 at shipping) % 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 3:,01 89‘{%
A B C D E F zoa”?
75 | 80 | 85 | 90 | 95 | 100

85 zamyas,



HH ltems ft#fE Specifications
No. |7~ Symbol #BE Function ON OFF
1 TEST B2 7 X MR #160pps CTEIEx | @EENE 2 —~ON
Built-in test function Rotating at 60pps | Normal operation (note2) E:
Sy PRy FOBE 5 o1 CK 7?‘{777'5%5]1@ 170y 7Axk (2709 VAKX - o
e Switching of clock 1 clock mode 2 clock mode E3 B
(tHﬁH“ES‘ENO'E{U)J’ON BEAL> hET AEETILBY | AL hEYFs | (noted) |-
fbl2 N TOFF) 8 cD Automatic current-down Invalid Valid Aﬁ
o EHEEIR BES L5 | BEBT Front
SNettlng ocf)’(\dllp—hswnchhes 4 LAY Swiching drive-voltage High speed & torque | Normal operation surface
( a?é5OIT:F a{ ;h(iapz:nZ)rS Ny mjf(j__ d 7:’;}%]@%&%%%
0.1 DEFICAZBICTI6 A EI DRI
EpERED Y &L
5 oP When the setting of micro-step interpolating | Enable to use OFF for use
No. is "0.1", 1/16-interpolate low-frequency
driving takes place inside.
EBMERAEREE 0~40°C 90% RHET (#EBEL &2 &)
Operating temperature & humidity | 0~40°C 90% RH Max. (non condensing)
7R EBEREREE —10~70°C 90% RHLT (EBHEZ &)
Storage temperature & humidity | -10~70°C 90% RH Max. (non condensing)
=) £ #9 1.1kg
Mass Approximately 1.1kg

.EH}L Connection diagram

Lilr L S~ ~
mfaEr7YqM > ar hA-SAR | TR R 51 /3P
Pin assignment of terminal board '}:;’;“"f %’838'\'/? Thoard. L s
o F
E> No BCARAZ Description of wiring Example of 1w
PN TEEE [SEU-FOE-3] 10AU-FOE-5  comecton F- ~K PEA E#8 Phase
‘| Function |Motorvith5leads| Motor with 10leads K ferminal =
oard Black
, | =-sRm | B B2 > R o
Motor lead Blue Blue + Black | AE o | 2
E—2iER P FHER Ditto
2 Motor lead Red Red + Brown DC+5V1 Ho+|| 3902 8 °
5 | E-afER 1 %+ WHWK 4
Motor lead Orange Purple + Orange H.0- 5
. | TsEm | & FEE ) ‘
Motor lead Green Yellow + Green CD+ = %fﬁ@?ﬂﬁ};”w
T— 2 HER 2 SR CD- AE N FHACI00~115v
5 Motor lead Black White + Gray | i Ditto | G [GEF=C )
D.S - TL—LTFLFR
L p R | AC 100~115V . B - Frame groun7d/
OWE,L.SUpp y | D.5- Ditto fTE& Attached parts
N EE AC 100~115V Seal | 100 aAxU&NYY L BL35/12.BL5.08/5B.
Power supply : A BL7.62/3B 74 K325— F1{@
FG VA NsA N Z.P- % ;I"\{ Connector housing : Made by Weidller
) Frame ground = BL3.5/12, BL5.08/5B, BL7.62/3B : 1piece

for each

W42 outline drawing

Unit of all dimensions is mm.

)
Elotelsls
| 1 e e - EERZX7 v TH
Cl S| o E10: 1/\)bX®7{7DXT‘)7ﬁE=W
‘ 177 (1.5~ ¢4.8
© 188 8 fl. ERZT v 7072/ HEHOREIDBE
O o o o 1TIWADZA IARTy TAE= oézz =0.009%
= Basic step angle
+ == - H . —
iiEE % Note1 : Micro-step angle for 1 pulse = Number of interpolation
s [* | For example, in case of the basic step angle of 0.72 and the
(2 = number of interpolation of 80,
2 — 0.72
g 2 { Micro-step angle for 1 pulse = W =0.009 deg.
H 3 °
Ls [l 2 1 NEBTHEOPPSE 34 L. SEBOBEISL £EEHRT
oo T E#x., 71 v 7ZA v FNo.2 "ONDRFIFCCWEER
(&) {] OFFDBF2CWE#z,
o S o o o + el Note2 : Approx. 60pps is generated inside, regardless of splits
; ,‘ ; setting; CCW rotation when the dip switch No.2 is ON, and

CW rotation when the dip switch No.2 is OFF.

A3 1 UHVOSES ML IR E-2F0R_PSZ BN E
TOTITEEL 2T,

Note3 : In case of using high speed & torque of L/HV, take good
care of the heating-up of the motor.

)
o
m
7]
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0
>
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DRIVER FOR MICRO-STEP, DC POWER SUPPLY

.## E Special Features

® AJIDC24V @ DC 24V. 1.4 A/phase Max.
@ 11 /11.4 A/fH Max @ Setting the value of auto-current-down
@HE NV Y N AT VEETVANAAL oy F by digital switch
TRRETRE @ Effective built-in test function
@ EICT A MERED D @ Maximum 250interpolution of basic
@ AR Z Ty TN U TR A25055 #HI v hE step angle
.ﬁ: ﬁ Specifications
1EHH ltems 111%f8 Specifications
TR Power supply | DC100V+21.6~26.4V 3A Max
EREHE R Output current ERE 1.4 A/ME Rated current : 1.4 A Max./phase
(HH7ETBF 1.4A/48) 72 2IISW [RUN] (IC& 5T, 05~1.4 /i & TRREDAIHE,
(1.4A/phase at shipping) Capable of setting the current to 0.5 ~ 1.4A/phase by the digital switch "RUN"
ER&h5= Driving type NAR—=FR 2T EERBENSR Bipolar pentagon constant current drive
554 Signalname | # #BE % FH Functional description NI Input resistance
CW—+ 178y 7ARBEQ/INILREEAN Pulse signal input for 1 clock mode 3005 — L1 ohms
CW— 270y 7ARBEDOIEERESEAN CW rotation input for 2 clock mode
CCw+ 170y 7A5RBEOREAEIERAT  Rotational direction input for 1 clock 3004 —L ohms
CCW— 270y 7ARBOWEREEAS CCW rotation input for 2 clock
— 17501=E = - -
) H.O+ ‘:‘E ”'SIEIJEE&OFFﬁJﬂL:.E Motor exciting OFF control signal 3905 — L1 ohms
A HhE S H.O— 1”7 CE— 2FhOFF "1" for motor exciting OFF
: _ = = ThEEREE — - - -
Input signal D.S+ ) ;f 70 5(7‘-‘ /”7”73 ihg‘?R{ = Micro-step interpolation selection 390F — L ohms
D.S— 0” TM1, “1”7 TM2% &R "0" for M1 & "1" for M2

JNXJLRME 0.5 wseckd b 3L EV) LTV EFRE 1 wsec ™ Pulse width : 0.5ps, Min., Rising-up time : 1ps, Max.
JXILZERE 0.5 wseckd k. /UL Z B ER 500 KppsA T Pulse interval : 0.5ps, Min., Pulse frequency : 500Kpps Max.

JNIVREE “1”7:4~8V “0”:0.5~—8V Pulse voltage : "1" for 4 ~ 8V & "0" for 0.5 ~—8V
7+ MATSDOEFRFOFF(GREE0) 7 5 ONGHEET) TEITE Triggerd at the edge of OFF (Logic '0") to ON (Logic "1") of photo-coupler current
170y 7AREE. CCWAFA “0"MEsCCWEER CCW rotation with CCW input of "0" in 1-clock system
554 Signalname | #% BE i BH Functional description
Z.P+ ERmhE ES Origin exciting output signal
Z.P— R R B RE&EFON Switched ON while origin is being excited

HAhES

S, N s 1+ - — B A = SENEEA O - .
Output signal &> — 7 > A P[0]DEFONIC A W L 0.72ENE— 2 DIFEII72EEBICHAE NS, SRFARICIT v T A

EYVBRZBHIEAShEVGEF H 5,

This signal is ON at the exciting sequence of [0] and is transmitted at each 7.2 degrees for the step motor with 0.72° steps.
When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.

1BREOADIA VART Y TREIDHZEIFT T 2ISW MITHEIHEFTET 3,

MEEDO~YAORT v TEBZ S 35S (REEHROTEERI TRAE-FEEZBZHE) BTV 2IL
SW M1, M2TE&ELZDAEIHERET 3,

24 JAXTy THERE For micro-step driving of one type only, set the number interpolution using the digital SW M1.

(HTrBEM1: 5, M2:0) For micro-step driving of two types.(i.e. when changing speed for going and returning in reciprocating motion)
set respective numbers of interpolation using the digital SW M1 and M2.
Setting of micro-step HEES SetNo. 0 1 2 3 4 5 6 7 8 9 |&1 1'\?319
interpolation AEE Interpolation | 1 | 2 | 4 | 5 | 8 [ 10| 20 | 40 | 80 | 16 | (notel) fﬁ‘%
(M1:5, M2:0 at shipping) | A|B|C|D]|E]|F N
25 | 50 | 100 | 125 | 200 | 250

YA VARTy THEDFZEES0ADEFEAEIC T16HEIDEIRENEFE & 5 5,
When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place inside.
E—2O&EBOERIET I ZISWRUN ICE > TTFRER,OBIRL THET 5,

BE 2 & & D B E The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.
(HFRRE C) SHFEES SetNo. | 0 | 1 | 2| 3| 4|56 7]8]o9 Bl
Setting of driving current E A (A) Current(A) |0.50 |0.58 |0.66|0.75|0.81|0.88|0.96|1.03|1.10 | 1.18 3%:@}%
(Setting C at shipping) . A B C D E F ,0,9?
1.25[1.30| 1.40|1.47 |1.53 | 1.60
E-2ELEFOERIZT Y ZIVSW STOPICL > TTFEERDP SER L THRET %,
= COHBIEIFRUNERICH T 2/N—1 > FTH, &IV ZANEKI150ms TERBD T 5,
R BE AL MR ERTE The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.
EJ, (HHTIREETE 5) The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last puIseS.TOP
S Automatic current-down HEES SetNo. 0 1 2 3 4 5 6 7 8 9 289
3 (Setting 5 at shipping) % 27 | 31 | 36 | 40 | 45 | 50 | 54 | 58 | 62 | 66 fﬁ%
igé‘_; A|B|C|DJ|E]|F Koy
3 70 | 74 | 78 | 82 | 86 | 90

87 angaus,



HH ltems ft#fE Specifications
. ] No. [/~ Symbol #BE Function ON OFF
Sy =) ® S .
77T T DR FEESRS f60pps CEEE | BEETE 2
(HTTBFE%ENO.5MD #ON 1 TS o ) i - | (note2)
#6124~ COFF) Built-in test function Rotating at 60pps | Normal operation
2 CK 70y 7 AR 170y 7A 2780y AKX ON 5555
Setti ¢ di itch Switching of clock 1 clock mode 2 clock mode T 1234
etling of dip-switches BEAL> hET AL LR | ALY NETLT B
(No.5 is ON, the others 3 C.D ) . .
OFF at shipi Automatic current-down Invalid Valid
are OFF at shipping) . op | ERAH FEFIISOFF
Enable to use OFF for use
BFERAEEBLE 0~40°C 90% RHLIT (fg@Bu &2 &)
Operating temperature & humidity | 0~40°C 90% RH Max. (non condensing)
"EAMBEEBEE —10~70°C 90% RHLIF (BBHEZ &)
Storage temperature & humidity | -10~70°C 90% RH Max. (non condensing)
£} £ 9 200g
Mass Approximately 200g
+3, - -
B connection diagram
TETESRE | wey [T FEST e 10E> 329 4 (5045-10A) E> 7441~
inside of controller 1 M TE 1 Inside of driver 10 pin Connector (5045-10A)Pin Assignment
il DC+SYy | noarg L1 3000 e —
Example of 1 1 A ] £ > No. 1E%E
v 2| HK [H— soca S NSOl
ﬁ 2w 1 CW+
3 2 CW—
= 3 CCW+
£ | =t
CCW+.CCW— | big 4 | 4 CCW—
y sl| 3000 HEE E#f Phase 5 H.0+
M Terminal 2 6 | HO—
H.0+H.0- " 6 Wﬂ(“K 1 oere plack 7 D.SF
2 8 D.S—
7;7 I
: S ¢ 190 ?Ei_
D.S+.D.5- | FL g | R L=
; . 5E 327 % (5045-05A) E> 7 H4 ~
5 pin Connector (5045-05A) Pin Assignment
ZP+ZP- 10 % ;I"\{ = — —
N E No ElAR A Description of wiring
_______ Pin No. SKU-FOEE | 10KU—RDBAE
[ Motor with 5 leads | Motor with 10leads
= =
{TE& Attached parts 1 Blﬁ 5 5 +§ )
AXTENGTULY ELy s R e ue+ mac
51191-0200. 51191-0500. 51191-1000 & 1 {8 > R'ﬁd . jﬁ-§§
aray ke .JEl/'y'7X1‘i§¥ 50802-9101 171@ 2E %% 4 (5045-02A) EL 7 H A > e e‘h: rown
Connector housing : Made by MOREX Inc. . . . 3 18 K+18
51191-0200, 51191-0500, 51191-1000 - - - one piece each 2 pin connector (5045-02A) Pin Assignment Orange | Purple + Orange
Contact pin : Made by MOREX Inc. E>No HEBEeRAH 4 fx i
50802-9101 - - - 17 pieces Pin No.|  Explanation of function Green | Yellow + Green
1 DC 24 V EiE Power supply 5 = B+K
2 oV Black White + Gray
A O . o
B4+ outline drawing
$81R Unit of all dimensions is mm.

/" Name plate

= =% n:
DSt g\l ™~
= <5
= :TSP RUN M2 g
@ SIGNAL 10 ‘G-{E
bestetaaed G =i

IOTOR 1 !;.“: %
98! 3202

105°" . HEZTy T

A1 1NV RA AR Ty TRAE= NER m
2 HEMOBECHES TABTHCPPSEREL . Fr v T RS
X4 v FNo.2 »ONDEFZCCWEIER, OFFDAFIZCWEER, o
- ]
= % Note 1: . _ Basic step angle o3
& 75 @ Micro-step angle for 1 pulse = Number of interpolation E 3
< | N 60
Note 2 : Approx. 60 pps is generated inside, regardless of splits 4 2
F1 SFRREFEEDS S 1E38mmLUT setting ; CCW rotation when the dip switch No.2 is ON, mg
% Keep the height of electronic parts packaging 38mm or less and CW rotation when the dip switch No.2 is OFF. (]
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DRIVER FOR MICRO-STEP, DC POWER SUPPLY

-5% E Special Features

® AJJDC24V
® 11771.4 A/ Max

@ DC 24V. 1.4 A/phase Max.
@ Setting the value of auto-current-down by digital switch

OHI ALY MY UMEiAETFY 2L AL v FTRENRE @ Effective built-in test function

O HL T MERED D

@ JERZ T - T U Tk k25077 &I ] g

.ﬁ: *i Specifications

@ Maximum 250 interpolution of basic step angle

EH ltems {t#%fE Specifications
TR Power supply | DC+20~40V 0.8A Max
EREE#R Output current TEI&E7#0.35 A +10%/48 Rated current : 0.35 A +10%/phase
(K 7R7R% 0.35A/4H) AIZHEHRUNIC £ > T 0.35 A +10%/48 & TERENAIAE,

(0.35A/phase at shipping)

The variable resistance RUN allows current to be set arbitrarily with in a tange of 0.35A +10%/phase.

BREh A Driving type

NAR=F~R 2T EERBFES Bipolar pentagon constant current drive

fE5% Signalname | ¥ BE F EA Functional description AFHEH Input resistance
CW+ 170y 7AKEO/NILZESAA Pulse signal input for 1 clock mode 3004 —2 ohms
CW— 270y VARBOEEESAN CW rotation input for 2 clock mode
CCw+ 170y 75RBEOEEAEIERAT  Rotational direction input for 1 clock 3005 — L ohms
CCW— 270y 7ARBEOHERES AN CCW rotation input for 2 clock
) H.O+ iE:?EJJﬁﬁOFF%UﬁE? Motor exciting OFF control signal 39074 — L ohms
A HhIEE H.O— 17 TE— ZBhEOFF "1" for motor exciting OFF

Input signal

JXJLRME 0.5 wseckd b 3L V)LV BERE 1 wsecd T Pulse width : 0.5ps, Min., Rising-up time : 1ps, Max.
JX)V X FERE 0.5 wseckl k. /XL X K% 500 KppskA T Pulse interval : 0.5us, Min., Pulse frequency : 500Kpps Max.

INIVREE “17:4~8V “0”:05~—8V Pulse voltage : "1": 4 ~ 8V "0": 0.5 ~-8V

7+ NATZDERHOFF (FHEE0) »» 5 ON(GHEET) TEIE Triggerd at the edge of OFF (Logic "0") to ON (Logic "1} of photo-coupler current
170y 7ARE, CCWAFH “0"MBEFCCWHER CCW rotation with CCW input of "0" in 1-clock system
INIWZAALTWEVWAADT + MHTZEFKIZOFFO Z & Photo-coupler current that is not applied by any input pulse should be OFF.
FIAFIZCW.CCWADIZ/ISILZEAALEVWT & The input pulse of CW and CCW should not be applied simultaneously.
HERERIE . 10usecl EH 3B 2 & Allow 10u sec or more to reverse the direction.

f&5% Signalname | ¥ BE Bt A Functional description
Z.P+ REREENES Origin exciting output signal
Mo E e ZP— R R hi&EEON Switched ON while origin is being excited

Output signal

LS — 7 > AW [O)DEFONIC V) L 0.72BEDE— 2 DHZEWRT2EEICHA IS, BREARBICXT v TA
EYIVBABFEHDIhEVWGEEY H 5,

This signal is ON at the exciting sequence of [0] and is transmitted at each 7.2 degrees for the step motor with 0.72° steps.
When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.

A ARXT Y TREEE
(FX7E5)
Setting of micro-step
interpolation
(Setting 5 at shipping)

TILISWITHEIBERTES 5,
Set the number interpolution using the digital SW M1.

HEES SetNo. 0 1 2 3 4 5 6 7 8 9 |1 DSW1
AEIF Interpolation | 1 2 4 5 8 | 10 | 20 | 40 | 80 | 16 | (notel) @189@
AlB|C|[D|E]J|F SRS
NZoS>

25 | 50 | 100 | 125 | 200 | 250

Y4707y THREIDFEEES.1DEIZAERIC T16 2B DRIREBREN & 4 5,
When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place inside.

BHERDHKTE
(HHTTRFEXTE 0.35A/48)
Setting of driving current
(Setting 0.35A/Phase at shipping)

T2 EEFOERISAEEM RUN (CL£ > TRET %, RUN
T4y TZXLyFDOCD EONICLTF v VIHFEE /20=ERETRICT 3,
The output current to the motor in rotation is set by the variable resistance "RUN".

=]

BE) ALY MY UERTE

(B TrBFERTE 50%)
Automatic current-down
(Setting 50% at shipping)

E—2EEBOEHISAEIEMR STOP (2 & - TEFEIERND50~100%EET 2, STOP
COHBIEIZRUNERICH T 2/8—1 > b TH, HmIE/IVIVZANEKI150ms TERBD T 5,

The current when the motor stop is set to 50 ~100% of driving current by changeable resistance.
The value is set by the percent to RUN current. The current decreases at spprox. 150ms after the last pulse.

]

T v TRy FOERE

(HTIRFEXTE ALL OFF)

Setting of dip-switches
(All switches are OFF at shipping)

No. |5R7/R Symbol HEBE Function ON OFF

| 18 BC 7 X MERE ¥960pps CEER | BEENE E2
Built-in test function Rotating at 60pps | Normal operation | (note2)
78y 7ARYE 170y 7ARK [2780v7ARK ON

2 CK Switching of clock 1 clock mode 2 clock mode ! ;;g;
BEIALS FET > ALCRETCLREY | ALCRETST5

8 cb Automatic current-down Invalid Valid

4 op fERARH {EFrFOFF
Enable to use OFF for use

2 F B B R EE
Operating temperature & humidity

0~40°C 85% RHLT (iE@RL & &)
0~40°C 85% RH Max. (non condensing)

"EAMBEABELE

Storage temperature & humidity

—10~70°C 85% RHUT (E@BHEZ &)
-10~70°C 85% RH Max. (non condensing)

89 s,



.ﬁnuu Connection diagram

QL O—SKiE | BTFA K54 1 B8 ftB& Attached parts
Inside of controller | Terminal Inside of driver AXTRINY T > 1 XAP-02V-1. XAP-05V-1. XAP-08V-1 (JST) & 1 1@
5 DC+5VT board1 L 300Q Connector housing : XAP-02V-1. XAP-05V-1. XAP-08V-1(JST) 1 piece each
Example of connection A ] 2> 4% hE> I BXA-001T-P0.6 (JST) 151&
CW+. CW— 2 vﬁ,« K ——— +DC20V~40V Contact pin : BXA-001T-P0.6 (JST) 15 piece
_I; 2
—0V
A 3
.+t
CCW+. CCW- | Ditto 4 |
DC+5V, WL
? S :?AQPQ Termir?al
Wﬂ K board
HO+. HO- 6 ~ 11
+« 2
»
3
4
! 5
ZP+.ZP— 8 % ;I"\{
23294 EVTHAY 53294 EVTHAY 83274 (5045-10A) E> 7H 1~
2 pin connector Pin Assignment 5 pin Connector Pin Assignment 8 pin Connector (5045-10A)Pin Assignment
£ > No| HERERNFA E> No BARAZ Description of wiring ENo.| EB%
Pin No. Explanation of function Pin No. SK)-FOES [ 10AT— FOBE Pin No.| Signal name
1 DC 24 V &i& Power supply " [Motor with 5leads| Motor with 10leads 1 CW+
2 oV | B AR 2 [ ow—_
Blue Blue + Black 3 CCW—+
» | & FAE 4| cow—
Red Red + Brown 5 H.O+
3 & £+18 6 H.O—
Orange | Purple + Orange 7 Z.P+
4 1% 43 8 Z.P—
Green Yellow + Green
5 R ERNS
Black White + Gray

.9”1:3 Outline drawing

Unit of all dimensions is mm.

$2iR
Name plate 4— ¢35
8
& o° =
RUN STOP
Ak
©|
[Te)
E1 ANV ADRAVART Y 7ﬁ§=%
CN3 CN1 a4 CN2 _ " - N
& [ . & fil. BXRF v T0.72E HEHOAENBE 072
1TIWADYA VAR Ty THE= - =0.009&
67¢0.2 80
75 Basic step angle

Note1 : Micro-step angle for 1 pulse = Number of inferpolation

For example, in case of the basic step angle of 0.72 and the
number of interpolation of 80,

EEBREI21MAX.)

Micro-step angle for 1 pulse = % =0.009 deg.

E2 D PEEOREICED S TR THEOPPSEREL. T 1 v
T Z4 =y FNo.2 ONDRFIFCCWEER, OFFDAFIZCWE
.

Note2 : Approx. 60pps is generated inside, regardless of splits
setting; CCW rotation when the dip switch No.2 is ON, and
CW rotation when the dip switch No.2 is OFF.

s, 90
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DRIVER FOR MICRO-STEP, AC POWER SUPPLY

-tf# E Special Features

® AJJAC100V @ AC 100V. 1.4 A/phase Max.

@ 11 J11.4 A/fH Max @ Driving voltage switching function

® BRI U] 0 ¥ 2 HRE S D @ Setting the value of auto-current-down by digital switch
OHE ALY MY VAT Y ZANAAL v FCRETRE @ Effective built-in test function

@ FiCT 2 MERED D @ Maximum 250 interpolution of basic step angle

@ SR Z 7 TS U CTIRK25057 EI vl B

.ﬁ: ﬁ Specifications

EH ltems {t#%fE Specifications
TR Power supply | AC90~125V 50/60Hz 3.5A Max
EFEIEH Output current EIRE 1.4 AME Rated current : 1.4 A Max./phase
(TR 2.8A/48) 7T 2ISW [RUN] (C&-T. 0.5~1.4A/MB F TERENAIRE,
(2.8A/phase at shipping) Capable of setting the current to 0.5 ~ 1.4A/phase by the digital switch "RUN"
EREh 50 Driving type NAR—=F~R>2TFEEREFE SR Bipolar pentagon constant current drive
f58% Signalname | #% #&E &% BA Functional description AFEH Input resistance
CW+ 170y 7AKEO/NILZESAA Pulse signal input for 1 clock mode 3004 —2 ohms
CW— 270y 7 ARBOCWEEES A CW rotation input for 2 clock mode
CCw+ 170y 75RBEOEEAEIERAT  Rotational direction input for 1 clock 3005 — L ohms
CCW— 270y 7AKEODCCWEERES A CCW rotation input for 2 clock
H.0+ E — 2 FHRGOFFHIEIE S Motor exciting OFF control signal
e 3904 —1 oh
H.O— “1” TE— 2BHOFF "1" for motor exciting OFF onms
= o ] < = . °/\§| 22 ED - - AN
AHES D.S+ ) ;f Zas] Z“T”/ 75 !:??RT = Int“er“polatlon selection "0" for M1 3904 — L ohms
Input signal D.S— 07 TM1. “1” TM2 % &R &"1" for M2
Cc.D+ BEIHL > NI ES Automatic current-down function is invalid for "1" 3904 — L ohms
Cc.D— “O"THEEIHL RIS ON, or function for D.S "No.3"

JNJLRME 0.5 wseckd b 3L V)LV BERE 1 wsecd ™ Pulse width : 0.5ps, Min., Rising-up time : 1ps, Max.
JX)V X FERE 0.5 w seckl k. /XL X K%L 500 KppskA T Pulse interval : 0.5us, Min., Pulse frequency : 500Kpps Max.

INJVREE “17:4~8V “07:05~—8V Pulse voltage : "1" for 4 ~ 8V & "0" for 0.5 ~—8V
7+ NATZDERHOFF (GHEE0) »» 5 ON(GHIET) TEIE Triggerd at the edge of OFF (Logic "0") to ON (Logic "1} of photo-coupler current
170y 7ARE, CCWAH “0"MEsCCWHER CCW rotation with CCW input of "0" in 1-clock system
CDfEB % I3CDT y TSWDL T h A HONDES I BEI N L >~ b4 > L\ Current-down is not performed when either C.D signal or C.D dip-switch is ON.
5% Signalname | #& B X AH Functional description H A7 Output resistance
Z.P+ R RBhHH HES Output signal of exciting at origin 104 —L ohms
HoHE e ZP— & =B R&RFON (Photo-coupler ON, DC30V, 50mAMin.)

k&> — 5 > AH[0]DRFONICH V) L 0.72E D E— 2 DIFER72EEBICHAI NS, SREARICIT v T A
EYVBRABIEAIhEVGEY» H D,

This signal is ON at the exciting sequence of [0] and is transmitted at each 7.2 degrees for the step motor with 0.72° steps.
When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.

1BEOADY A VOX Ty TEHEBDHEET Y 2ISW MITHEIHERET %,

BNV AVAXTy TERENE S € B35S (FEEHFOTEER TRAE-—NEEABZHE) BTFoaL
SW M1, M2TE 42 DREIERET 3,

YA VARXT Y TRERE For micro-step driving of one type only, set the number interpolution using the digital SW M1.

Output signal

(HPBEM1: 5, M2:0) For micro-step driving of two types.(i.e. when changing speed for going and returning in reciprocating motion)
set respective numbers of interpolation using the digital SW M1 and M2.
Setting of micro-step HEES SetNo. | 0 | 1 | 2 | 3| 4| 5|6 | 7 |8 |9 [#F1
" 'n'\tlleszO'at'%f_‘ _ SEF Interpolation | 1 2 4 | 5 ] 8 | 10][20]40 |80 16 |(notel) M2
(M1:5, M2:0 at shipping) _ A B C D E 5 a 89%) 3 89%)
25 | 50 | 100 | 125 | 200 | 250 HIES 23158
- - S/05> | NeLo >
21 IOy THEDHEES01A DB NS T16BINERBIE & % 5., R

When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place inside.
E-2EEFOERIET Y ZIVSWRUN (L& - TTEERDY 5:BR U TEHET %,

B & E R DETE The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.
(HiTTRFERTE C) BREES Set No. 0 1 2| 3| 4|5 |86 |7 |8]09 RUN
Setting of driving current ER(A) Current(A) [0.50|0.580.66(0.75[0.81[0.88[0.96 [1.03[1.10[1.18 @189%
Setting C at shippin <
(e pping) T A|lB|C|D]|E]|F s
1.25(1.30|1.40|1.47 | 1.53 | 1.60

E—2EIEEDOERIZ TV 2ILSW STOPICE > TR, 5&EIR L TEET 5,
ZOEIEIFRUNERICHT 2/5—t > b TT, RIE/VILZANEKIS0Ms TERBD T 3,

BE AL NI ERTE The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.
(HHTTRFEYTE 5) The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.
Automatic current-down HEES Set No. 0 1 2 3 4 5 6 7 8 9 STOP
(Setting 5 at shipping) % 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 S
A|B|C|D|E]|F 1 s
75 | 80 | 85 | 90 | 95 | 100
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1HH ltems {L#%f@ Specifications
No. |ZR7R Symbol #¥EBE Function ON OFF i
— Y 3 = N > I
] — Eajxhﬁﬁ. Ki6opps THIE: [ BREIF . E2 Contsunaes
Built-in test function Rotating at 60pps | Normal operation | (note2) ON - }
Ty TRy FOHEE 5 o1 CK 70y 7 HEREE 170v 7/ [278v 75K 1[H
(T FEXENO0.5D #ON Switching of clock 1 clock mode 2 clock mode %3 AN |
< Ty < N ~ < o~ 2
fthlx § X TOFF) BEAHL> bET L LRI LEW | ALY RETLTB 3l
3 cb Automatic current-down Invalid Valid (note3) g g
: o EREE L Y] =Re ML BEEF
Settmg o El e 4 LRV Swiching drive-voltage High speed & torque | Normal operation
(No.5 is ON, the others T IOXT v TRE DT RS
are OFF at shipping) 0.1 DB ICAEEICTI6 D EI DK
EpERED ) L
5 oP When the setting of micro-step interpolating | Enable to use OFF for use
No. is "0.1", 1/16-interpolate low-frequency
driving takes place inside.
BEREEERELE 0~40°C 90% RHLITF (ETEH &2 &)
Operating temperature & humidity | 0~40°C 90% RH Max. (non condensing)
*r7F A B R EE —10~70°C 90% RHUT (ETBHEZ &)
Storage temperature & humidity | -10~70°C 90% RH Max. (non condensing)
= = #7509
Mass Approximately 750g
+3, - -
.En %Xl Connection diagram
2L b O- SR | B2 mFeETHA 2
Inside of controller Inside of driver N _ )
IR DC+5V, 3000 Pin assignment of terminal board
Example of T Al A . *&Vq
connection o T A 5o E#RA Description of wiring
CW+.OW- & K | Terminal F%i - NNg TR [5A)-F0E-3| 10AU-FOE—%
%EL ! ' Function Motor with 5 leads| Motor with 10leads
_m 2 ;| EoaER | # E+E
COW+.COW-— | FE B2 | 3 Motor lead Blue Blue + Black
DC+5V e T—2iER P FRER
A4 'f‘v?va)g 4 ( I}TQZ\I,:ie%v) ) 2 Motor lead Red Red + Brown
H.0+.H.O- B4 %#MK 5 3 T — 25T e %115
AC 2 Motor lead Orange | Purple + Orange
1 B ~ 3
e FEAC100~115V ; . Empy==T) = 1
| A5 | t BIRACI00~115V 6 Motor lead Green Yellow + Green
9 L FG TL—LTTR 8 — &k K
D.S+D.8 L s E— 25 2 =R Y
Ditt
= s N Frame ground Lo 5 Motor lead Black White + Gray
§ [=1 S 74 ~ ISEN
B | fE5ax7% EXTYA> Lo |p iR | AC 100~115V
C.D+.C.D- = Pin assignment of signal connector ower %Upp y
A8 S =TT v = 2R —~
% >| { l:_/No. T.E'?% l:_/No. 15',5=g N Power supply AC 100~115V
Z.P+.Z.P- B8 b Pin No.| Signal name [Pin No.| Signal name A=~
Fg | 7V LTZ2NR
,,,,,, _ Al Cw—+ B1 CW— ) Frame ground
A2 |CCW+ | B2 | CCW—
f1E& Attached parts A3 | C.D+ B3 | C.D—
Ix74% E1@iE FCN361-JO16-AU & 11H A4 | HOF | B4 | HO—
Connector, manufactured by Fujitsu, A5 D.S+ B5 D.S—
FCN361-J016-AU - 1 piece A6 |FEIERNC| B6 [FEIERINC
A7 [FEERNC| B7 [FFEERNC
A8 Z.P+ B8 ZP—
CA O . .
BAHZX] outline drawing
E1:1N»x®v{7uX%v7ﬁE=§§5z¥2EL
. i S PEIE
Unit of all dimensions is mm.
[ HHHHHHHHH B B o jﬂ;; fil. EARZX7 v 7072 HEHBOHEIDHZE
Lyl bz o8 s " -, ___ 072 _
f} g g T ofoemy jjé 1TIWADTA IARTy TAE ———ar—-oowg
160*" o Basic step angle
Note1 : Micro-step angle for 1 pulse = Number of interpolation
© ® For example, in case of the basic step angle of 0.72 and the
number of interpolation of 80,
HHHHHHHHHHHHHHHHHHHHH Micro-step angle for 1 pulse :%: 0.009 deg.
E2 D HEHOREICED S TR THEOPPSEREL. 71 v

T Z4 v FNo.2 ONDRFIFCCWEER, OFFDAFIZCWE
%,

Note2 : Approx. 60pps is generated inside, regardless of splits
setting; CCW rotation when the dip switch No.2 is ON, and
CW rotation when the dip switch No.2 is OFF.

A3 1 UHVOSES ML IR, E-2F0R_PSZ BN E
TOTITEBELLZE L,

Note3 : In case of using high speed & torque of L/HV, take good
care of the heating-up of the motor.
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DRIVER FOR MICRO-STEP, AC POWER SUPPLY

.4% :E Special Features

® AJJIAC 200V @ AC 200V. 1.4 A/phase Max.

® {11711.4 A/fH Max @ Driving voltage switching function

@ WEYEIFY Iz R D @ Large capacity for output power

@ HI ALY VLY VEETVANZA v F @ Setting the value of auto-current-down by digital switch
TEEATRE @ Effective built-in test function

@ HiCT A MEBED D @ Maximum 250interpolution of basic step angle

@ A Z 7 v TAIZKT L TiRA25045) B vl B

.ﬁ: ﬁ Specifications

1EHH ltems 11#£f8 Specifications
EiR Power supply | AC180~250V 50/60Hz 2A Max
ERENEAR Output current EA&E 1.4 A/HE Rated current : 1.4 A Max./phase
(HHTRE 1.4A/48) 7Y 2ISW [RUN] IC&5 T, 0.5~1.4 A/ % CREENATEE,
(1.4A/phase at shipping) Capable of setting the current to 0.5 ~ 1.4A/phase by the digital switch "RUN"
BRE1 A3 Driving type NAR—=F R 2T FEEREENS Bipolar pentagon constant current drive
£5% Signalname | #% BE =X AH Functional description AFHEHL Input resistance
F+ 170y 7AKEBED/NILZESAR Pulse signal input for 1 clock mode 3005 — L ohms
F— 270y 7 ARBEOCWEEEE A CW rotation input for 2 clock mode
R+ 170y 7A5REOREARIERAT  Rotational direction input for 1 clock 3004 —L ohms
R— 2708y 7AXBEOCCWEEES AN CCW rotation input for 2 clock
H.O+ E — 2 ROFFHIE S Motor exciting OFF control signal
904 — L oh
H.0O— “17” TE— 2FEOFF "1" for motor exciting OFF 3907 onms
AHhfEE C.D+ BEIALY ML THLY R LEWY  Automatic current-down function is invalid for "1
: — se ) . . 3904 —/, ohms
Input signal C.D— 7w T X4 v FNo.3DON & ORKERE ON, or function for D.S "No.3
D.S+ PEERES Interpolation selection "0" for M1
— I\
D.5S— “0” TM1. “1” TM2 & "1" for M2 8904 —A onhms

JXILZTE 0.5 uwseckl b 3T E VLTV BERE 1 wsecl ™ Pulse width : 0.5ps, Min., Rising-up time : 1us, Max.
JX)V X FERE 0.5 w seckl k. /XL X K% 500 KppskA T Pulse interval : 0.5us, Min., Pulse frequency : 500Kpps Max.

INJVREE “17:4~8V “0”:05~—8V Pulse voltage : "1" for 4 ~ 8V & "0" for 0.5 ~—8V
T+ MATZOE R OFF (GREE0) 7 5 ONGGHIE1) TEITE Triggerd at the edge of OFF (Logic '0°) to ON (Logic "1") of photo-coupler current
178y 7 ASIBERA A “0"DEECCWMEER CCW rotation with CCW input of "0" in 1-clock system
f55% Signalname | #¢ g€ & HA Functional description H AL Output resistance
Z.P+ EEm#ENES REABEEE 7 7+ b Output signal of exciting at orign 10— L ohms
W= 2 Z{P= $7Z50N DC30V.50mALIT (Photo-coupler ON, DC30V, 50mAMin.)
- ;g;zl B> — 7 > AHOIOBONIZ 5 1), 072D E — % DB E 37 2 BI5008, /Bt & h 5, BRBAKI
RAVAXTy TORERENIBRAZBFEIHEAShEVGEEF H 5,
This signal is ON at the exciting sequence of [0] and is transmitted at each 7.2 degrees for the step motor with 0.72° steps.
(50/rotation) When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.
TIRILSW M1, M2TREIEERET 5,  Set the interpolation by digital SW M1, M2
YA VAT TREERTE REES Set No. 0 1 2| 3| 4|5 |6 |7 |8]|9 &1
(HHFREM1: 5. M2:0) SEIH Interpolation | 1 2 4 5 8 | 10 [ 20 | 40 | 80 | 16 |(notel) . M2
Setting of micro-step . A B C D E F &1 89% ‘g)q 89%
interpolation 25 | 50 | 100 | 125 | 200 | 250 $ALEQ [SILEQ
(M1:5, M2:0 at shipping) | SZEEE0.1DEIERERIC T16DEIDEIREIERS) & 45 5, /08> ] [\/08?
When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place inside.
E—2O&EBOERIET I ZISWRUN ICE > TTFRER,OBIRL THET 5,
BE 2 & & D B E The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.
(HiTTBFREE C) XEEES Set No. 0 | 1 2| 3| 4|5 |6 |7 |8]09 RUN
Setting of driving current E A (A) Current(A) | 0.5 [0.58|0.66|0.75|0.81|0.88|0.96|1.03| 1.1 [1.15 é"%&%
(Setting C at shipping) . A B C D E F 105”?
125 13 | 1.4 |1.47 153 1.6
E-2BUEBOERIET T ZIVSW STOPIC K - TTaeERD 5:FR L TEHET %,
COBIEIERUNERICKH T 5/85—t > b TY, HI&/VULZAHEIS0Ms TERBD T 5,
BEHLY NI UERTE The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.
(HHTTRFEYTE 5) The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.
Automatic current-down HEES SetNo. 0 1 2 3 4 5 6 7 8 9 STOP
(Setting 5 at shipping) % 27 | 31 | 36 | 40 | 45 | 50 | 54 | 58 | 62 | 66 3:,01 891(9)
A B C D E F zoa”?
70 | 74 | 78 | 82 | 86 | 90
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HE ltems 4 Specifications

No. |F7~ Symbol HBE Function ON OFF
1 TEST BC7 X MERE #60pps ClElE: | BEEE E2 —ON
Built-in test function Rotating at 60pps | Normal operation (note2) E:
Fy T v FORE o | anck |7HY7HRIE 170y 7HR 1270y THR e
N Switching of clock 1 clock mode 2 clock mode E3 | B
(sl a0 20D Ol ABALS FETS ALUNETS LR | AL N EISTE |(notes)  [HD-
#8139 NTOFF) 8 cD Automatic current-down Invalid Valid Aﬁ
- EHEER EEE LT | BEBE Front
SNetth ocf)’(\jllp—:wnchhes 4 LRV Swiching drive-voltage High speed & torque | Normal operation surface
(a(::olsF o ;h?pg:n;)rs X037 s TRROHEES
0.1DEFICAZBICT16 R EI DRI
EpBRED Y L
5 o When the setting of micro-step interpolating | Enable to use OFF for use
No. is "0.1", 1/16-interpolate low-frequency
driving takes place inside.

BERAELREE 0~40°C 90% RHUF (ETEH &2 &)
Operating temperature & humidity | 0~40°C 90% RH Max. (non condensing)
*7EREEREREE —10~70°C 90% RHLT (EBHEZ &)
Storage temperature & humidity | -10~70°C 90% RH Max. (non condensing)
= = #7 8009
Mass Approximately 800g

.EH}L Connection diagram

L A o~ 74 S,
um.i?.:.l.:// e ' a2 FO—5RE RS /5P
Pin ass|gnment of terminal board Inside of controller Inside of driver
e — — spl DOV F+l, 3000
E> No BiiRA Description of wiring Example of A
S| TR [sAV-F0E3] 10AU-FOT-F  comecton | I 5 %% - P E#f Phase
’ Function Motor with 5leads| Motor with 10leads -IQ Terminal 2
E— 2 5w 5 512 & R a0 || B
=] s +
1 Motor lead Blue Blue + Black AL 5
, | Tk | & FHR LB = |
Motor lead Red Red + Brown DC+5V1 Hosi| 3900 3 ¢
T 2ER 18 £+ Wy 4
3 4K
Motor lead Orange | Purple + Orange H.O 5
T-aRk | & F +
4 M lead G Yell G N L
otor ;;& r;en e OI‘Z‘IV-: reen CD+ 1 FIEAC180~250V (5 1 >l
:E - g =Y 5 W AL N SEN
° Motor lead Black White + Gray | o Ditto [ f’fAC:\B;;?iY (R
<) g - ~
L TR AC 180~250V DS+ T Frame ground
Poweﬂ;supply | Ds- mE | fi/E& Attached parts
N =B AC 180~250V 10Q ax Y&/ 2% BL3.5/12BL5.08/5B.
Power supply ZP+ A BL7.62/3B 71 K325~ &F11@
F.G TJL—LYTZ>FK ZP— # ;I"\i Connector housing, manufactured by Weidmiiller
’ Frame ground BL 3.5/12, BL5.08/5B, BL7.62/3B : 1
------- — piece for each
BARZE ouni i
7 Outline drawing
Unit of all dimensions is mm.
si1% 9 1 1/¢)»zo>747uz%\y7°ﬁf§=%
El - ffil. EERZXT7 v 7072 HEHB0HEIDHZE
1INWZDTAIAXT Y 7"ﬁf§=%=0.009!‘§
1 : Sé Note1 : Micro-step angle for 1 pulse = Basic step angle
cort & ’ pang PUISE = "Number of interpolation
HOL* [ For example, in case of the basic step angle of 0.72 and the
os [F [ number of interpolation of 80,
zpr [l |E
8 o — Micro-step angle for 1 pulse = 0522 =0.009 deg.
T+ { : E2 1 AETHEOPPSERAE L. FEBORECICL EEHT
s B, 71y 721 v FNo. 2 HONDKIECCWEE, OFF  [§]]
a8 DB IECWEIEE, wo
® ol L) Note2 : Approx. 60pps is generated inside, regardless of splits R §
P ) @ @ ) j setting; CCW rotation when the dip switch No.2 is ON, and f_n’f-ﬁ
} 170 | iR CW rotation when the dip switch No.2 is OFF. o4
Name plate A3 UHVOSES ML IERIE. E—2F0ORMSE LY E E. 5
TOTTEESCLEEL, o3
Note3 : In case of using high speed & torque of L/HV, take good 55
o
(2]

care of the heating-up of the motor.
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