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WHAT IS STEP MOTOR?

ATy 7 — 2 DR EEIZ AT LG5 D)
B COLALA M) kD, RO A TSSO
WEBIZKDIRFDET, ZOMWEEFVEILEST
T4 =Ry oA B EE LW, A =T V=T
HlfEnCcEELT,

—J5, WA 2T T IZ T — 2 & 2T — 2 DY
&2 XD REESHTOET,

Flo, AT VT E—L, AT 98— JVILAE—
A EEMEN, M LRS00z, Uik Tk

[RTFYTE=F] O4IH—~LTBDET,

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 ILH L AEIE, IR & W R A ARE T

® [Nz fAEIZ AT L ZAEE B Bl LTk &
7

® Ol IZ A ST/ SV A LA MZHABIL %3,

® [Hfi5 ISR RO AL TV 2728 BEFHTGIR
RECd. AR ATV ML Y) XA LE
7

® & MLy, BB A, NIRRT,

® VA a7y T BRE), EREIE, Al T

O IIRE— X DT T L DKM EFED LA
B RSFEELEE A,

® 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.

cARHEZATICIBESINAHREFEL LICRERLETEZENHYET,
+ There may be cases of production stop on the models listed here without notice.
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APPLICATION
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For tape feeder of chip mounter

W XA AT

Motor roller conveyor




B FARE#T7/F1I—% B A THEESMBOREA

Single axis actuator for FA For driving satellite mounted equipment

W &R TERENA WSRO ASEREA
For driving in fusion pump Surveilance camera
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2R Ty TE—EIIERZ1/3[AU9290 1) —X]
BRIy TV TMIR— L= H S EE ST O—RA]BE
FEE (CEE D TEE S,

Driver "AU9290 series" applicable to 2 phase stepper motor.

Exclusive setup software can be downloaded free from here.
Easy trial operation is possible.

@ +K—L~—  http://www.tamagawa-seiki.co.jp

Zamugaua, 4
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KINDS OF STEP MOTORS
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2T 9 TE=RIFELAEHEOLDONH D %
TR, ZOH s TENEETRO % 4 T DA
AL £,

SH., ZLEH IR TED FTDIFKRAL T
VRIZ. PMIE. HBIE B D £§. (T#)

VR, AIZEUZ 722X
BHEMETIES W 2K EDOIRD v — 2 TR
Bl KFEXH, 27— 2 OMMOMEEIZ LD .
o — a2 2EH L F 9,

PM#Z. XKABET

KA W20 — & % 2T — 2 B8 THK
SN BB TRE KFESE, 2T =2 Ol
MOMEKIZ L v — 220 L £,

L7z T, MEIBD & 12, RN LY
(Detent Torque) 23FEAL 9,

HBHz. &

VRIE EPME 2 &b = Tu — 2 IZEBREIE
TH R R IR O & O & il 5 E R A
D, WAy PTHRENZEDOT, AT —4
LRk h s B cmlkgl, KEsHE,
T A DmBOMEIZ KD, v — 2 2R L X
kR

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 electro-
magnetic 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 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 excitation.

248 0.45°,0.9°,1.8° AT v IH
/ Step Angle

2 phases

548 0.72° /AT v IA
5 phases / Step Angle

B & %5
Rotating Type

ATV ITE—H

248

PM &Y 2 phases 2, 4, Z845°,90° AT v IH
4 8 2, 4, Multi-poles  / Step Angle
4 phases

STEP MOTOR

91 Distribution Type

318418, 1.8°,7.5°,15° ' AF v JTH
3 phases 4 phases / Step Angle

SR
Multi-Stack Type

5 angaus,
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(JEM-TR-157-19963k %)

DEFINITIONS OF TERMS FOR STEP MOTORS

Extracted from JEM-TR157-1996

H H H B i 5 B E £
Items Terms Symbols Units Definitions
1 E B OE @ R 0 27— ZERDIBH ) DEREHR,
Winding resistance DC resistance of stator winding for one phase
> BARA A TEL R L mH 27— SEEOIELEL DA > 59 5 ZADHZAE,
Winding inductance Maximum value of inductance of stator winding for one phase
HEF A F—3 IERIERCh kA
i — v ) oment of rotor inertia related to its axis
9 Rotor inertia Ju kg - m* Ju= GD?
4
BEFICKABAPER SN TVWIHEIC, BRI
BTHEIS ML EIMA, AEEMEHELSELL
. BICRET BHRA MVT, EBEIRFRE ML 7 ISHR
4 TATN  NLY Tq N-m MLTZEBHWNS,
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.
_ FREDE#EARICE - T, 1IES/VILRICHHIET 2 E
5 27y THE 0. C(B) | BETFHOBHROEESE,
Step angle ° (deg.) Theoretical rotational angle of shaft corresponding to one command
pulse in defined exciting sequence.
1A EEREN L/ E DX TV TRE
The step angle when it is driven by 1-phase exciting.
VR BDi5E For VR type :
p— 360°
m-Z
7 ERXZATFvTHE 01 ° () PM#. HB D354 For PM type and HB type :
Basic step angle ° (deg.) 360°
Oi=—% 5
2m-Z
m: X7y ECTE—2DHEE
Number of phases of step motor
z . O— 2R IS BRI
Number of rotor teeth or number of pairs of magnetic poles
= & B K HARRIPIRE L R4 EERL TED - RELRET,
8 ! IR A Nominal winding current defined in considering the saturation of magnetic
Rated current circuit, temperature rise, etc.
= B B I T IERBAE AT DICBEL BREMBE,
9 E VR Vv Applied voltage necessary to flow its rated current.

Rated voltage V=R Ir

FRE DAV, ERER CR# L. BTl
o ICHBAP SAERMES R L EEICRETHIRA IV
10 F—NTATRVT T N-m Jo BABIENLZEBND,

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.

ATy ECTE—2ERENTB-ODANES %, B
IV DINIVZETRLEEHD,
INIVAREEED WD,
KL AL A K B & LC“pulse per second”DRE (pulse/s) & AL 5,
1 fo pulse/s 2L MBEEELEWVEEIE (pps) EHVTHLL,

Pulse 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.

iy &
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IH B A B i 5 B OfI TE E
Items Terms Symbols Units Definitions
BETKET HEL 552503 XT v TIROERE)/ L
Bk EREE LN ZERBICFHIL T ERE S RS, RA/ LR ERE.
12 ) ) fs pulse/s Maximum input pulse frequency that can start itself to synchronize
Maximum self-starting frequency ) : ) . )
with the input pulse frequency applied from outside as a step function
in no load condition.
- x BETORAEIC 50T, FIEERATRE 1 RABEEH/ VL
13 Hijclfl‘:\%ﬁ 7&;& fm pulse/S Ei&ﬁo
Maximum response frequency Maximum input pulse frequency that can operate synchronously in no
load condition.
£ ® Ny & BEREN/ VBT, ERBRAEL BRABRE ML,
14 . Ts N-m Maximum load torque that can start itself at a certain input pulse
Starting torque frequency.
. BREN/ NIV EE B ERRE MV & DRRE MR, X
15 TSE B E Y Ts (fo) N-m =T THEMEEH VD,
Starting torque characteristics Characteristic curve of starting torque related to input pulse
frequency. Also it is called as starting characteristics.
= 10pulse/sLl T DEREN/ NIV A ELEEICH T BEE ML Y
16 GARER LY Tom N'm | OBRAE
Maximum starting torque x °
Maximum starting torque under input pulse frequency below 10pulse/s.
B B o~ & BEREY/ VLR EEE T RIS I AIRE L ] A bV 7o
17 To N-m Maximum torque that can operate synchronously at a certain input
Pull-out torque pulse frequency.
y . BREH/ LR ER A E B ML 7 & DRI RIS IR AR . X
18 B bV o To () A V=1 L TEEE DS,
Pull-out torque characteristics P Characteristic curve of pull-out torque related to input pulse frequency.
Also it is called as sluing characteristics.
‘ 27 T HROBE/ LR EREBRICEL L TES - (S0
19 B £ ¥ #E & TE B,
Self-starting region The region where the motor can start and stop, synchronizing with its
input pulse frequency with a step function.
BREEIS 8B A, NIVABBERERLAICLEREIET
WozizE. HB3VWIERER ML ZEBMSE TV o/
20 [ HE &5 4B % i%étlg BlEF 7, R ZRDTIOEETE 358,
Synchronizing operation region ZI—FEFEDH 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.
B F—2 v EBEBEAERORERERLALHD,
—fRIC. BREA -2 DEINE D ICBREIRKE
FETL. BEOER MV INVERTZIHE51E. F
ERODKXDERDPRILY 5o
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.
JSIVALA h— P
21 14 F— v fsL (Ju) pulse/s \/1 + Ju
Pulse rate vs. inertia characteristics Jm

fs. . BRIFEEEIRMKEE  (pulse/s)

Self-starting frequency with load (pulse/s)

fs  MARIFEEEIR KL (pulse/s)
Self-starting frequency without load (pulse/s)

Jo BEAF—2v (kg - m?)
Moment of load inertia (kg - m?)

v BEFIF—+ (kg - m?)

Moment of rotor inertia (kg - m?)

7 aingaus,
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INVA LA f——
N o 4

Pulse rate vs. torque characteristics

T(fp)

(N -m

(N-m)

BRED/ NIV REEE & RE ML T & DORFRIFMERER,
Characteristic curve of generating torque related to the input pulse
frequency (pulse rate).

R=IVTF 42 FMIVT Th
BAEZENLY  Tsm

BEINLY Ts

(RB—F 1T 45ME)
BiHNILY  To

/(x»—w'fﬁ#'&)
FIHEsn R

(RIL—$EHk)

RABREIE L fs

N

1 BICE R

RAISERRE m
(RB—hZDy T 5EI) e

T INIWALAR  fp (pps)

Holding torque : Th
Maximum starting torque : Tsm

Starting torque : Ts
(Starting characteristics)

Pull-out torque : To
(Sluing characteristics)

Torque

Synchronized operating
region (Slue region)

—

Maximum self-starting
frequency : fs

Maximum response

Self-starting region / frequency : fm

(Start-stop region)

— ™ Pulserate fp (pps)

23

A E B E

Angle accuracy

BEAEOHBEEEZRT DT,

(1) L AmERE

(2) BitEmERE

PHB

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

(2) Step angle error

24

HIEAaERE

Static angle error

€p

%o

BEFKE TAEDBEARIC L > TERICERER
ERLTC, BHEFOEBENO—REHERELT. 20D
mPS51 X7y T DOMEFEEEGIED, ZDEXF
DEEZFOEFLOUBE EEFENMNEENEE, X
Ty T ZTEICI0°IChE>TRIEL, ZDENDT SR
ROBEAEE Y1 F ZADHKKEDED +DIE, %7z,
ROEDICRTZENTE S,

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.

[|4+06i |+ |—06]]
=+
Ep=% 20s

X100(%)

g, 8
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2 Items Terms Symbols Units Definitions
2
A
™ € BEIFAEIEE (%)
Statlc angle EIFOE reererrrresrssresseeeetattnnnns (o/o)
+ 06 : TIREHKNE (Bi—iBs) oo (%)
Maximum positive value (0i —i6s) «--+++xwxe (deg.)
—Aej : 7’]’7‘1%*1@ (9,-—;95) ............... (fi;:)
Maximum negative value (0j —jOs) ===xeeeee (deg.)
Os: FRIREY) ATV THE v (B)
Theoretlcal Step angle .............................. (deg)
*: =2
e ﬁ$$§icﬁ;n %e:ir% €p %
° +06 +06
A
T
S0
=
(%)
(deg.)
Y ,
EE —h)
Rotating angle
BEARRKETAEDBEARIC L > TERICERER
ERLTC, AHEFOREO—SE2HERELT, 20
BR51 ATy TFOAEGFERGZGI LS, CDEX
D, 1R7yTZEDAEE, BRENDIT v TALE
NDE%£I60°ICHz->TREL. ZDEDTZ RAIDE
KEEYAFRADRKE, T/l ROEHICKRTZ
ENTE B,
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.
+ ABi
s =—p. X 100(%)
Ber A B R E ° !
25 Step angle error €s % EEC;U\
— NG
Es =—pg.— X 100(%)
Co BMEMAEEIEE (%)
Step angle EIFOF seerrerrrrsressesseeeeeteneannannns (O/o)
+00i: 77 AERAME
Maximum positive value
(= Gi—0i—1—Gs) oereeevereeieninns (E)
(= 9| — 6| _1 — @S) .................................... (deg)
—N0j: ¥ 1 F ARKIE
Maximum negative value
(= 9,-—9,-—1—65) ........................ (g)
(: 9J — 91 71 — GS) .................................... (deg)
Os: GREREY) ATV TR oo (%)
Theoretical step ang|e .............................. (deg.)
o T 2O INTOEFILAEICH T 5 IEEE & FEahF
o6 SSERPEE 6n 2 (B) | comkmESE,
Hysteresis error ° (deg.) Maximum difference in all static angle errors between CCW and CW
rotation of motor shaft.

9 angaus,



B v 70X7 v 7EE (Microstep drive) |

’ M Vernier drive

2Ty TE'=2IF, MCEARZ T v TAXIEE DTN
B0, BREHRLIV - LT3 L1k, #
KAT o T MEBLRINCX SITHEIL CHEITE 5,

(B ZAE forveeeeeeeeeees 725) COMBEY TR A~ A 2027 5 T HR
B, I=Z7 v 7B L IS,

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 20—7y 7 AO0—45772 (Slow-up, Slow-down) |

’ H Slow-up, Slow-down

27 97— A ORI G AR U, S8 3555
A 2a=7y 7 2u—-2o Ol EIHWO NS, Th
I, ERIE. BBBEEBOE. STEA -7y T Au—4o v
KERD 5B,
0Z2a-=7vy7 () =21 AL ZIZEBL Chling
% & 9T, BREDEEEO N 2 iR A & 2o TTndiT 5 2
&

OZ28—=49>(0) T—2BANL ZIZFEE L CREEES
% & 9T, BREDFEEEO T R A & o T B 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 HiRIR (Resonance) |

’ H Resonance

25y TE—AEWBEL 2L E, b5 FE OB
BWTRIZIREIN KR E LS ko720, B b Lo 02 %
44 B AlEF OARLE ZERIRE, BLFABRE 09,

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 FA)L— 7Hl## (Closed loop control) |

’ B Closed loop control

2Ty 7' — 4 QR ANE AR L. BSOS
ST, A YDIRA ST — & ZWBT 2Kk,
ERINHLEE LT, v a— 2% HiHT 5 HERD B,

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.

aiga, 10
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DRIVING MODE OF A STEP MOTOR
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2T TE—ZEWMIT T ZT v 7 E— 2 DER
ICEFEIE s KOS 2R, Y0 2 Thilig 3 % B%

BHbd0, AT v TE=LZHDK T4 3= PNBEIC
KoTEZET,
AR O &5 ISR IR BRERE, DCEIRARKBET g;}g%
EE (78v7)
2Ty TE—2DMNMEREED 5 0%, &Y IR % Oscillator
WHTZ0IF T a v LT, ERT Y-, lL
KEAMMTAZLea0 %Y, ZHUkD, ZhiD
DT 4 = F3y 2O T ¥ T E 2 GBI 2 5 Arosio R
KoTEET, supply
Fo, ABZHNEEVINZKD XY IR A SGE (IS R=F~R 2T HRK)
TH5ILeTEET, -
1
I
For driving a step motor, it is necessary to excite its '\
windings by DC voltage and current in sequence. . A
Thgrefore a proper drive for a step motor is needgd. An 1=, j;‘:_é‘;/j_a 25y TE—4
oscillator, driver and DC power supply as shown in the Block diagram (g 534—%) Step Motor
right figure are necessary as minimum components. gftt':;?(')gqpe‘g‘)' encoder
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.

JZIVATy T HR Full-step driving mode

2T THRDPHERZ T v 7K TIHREIT 5 XTI, In this method, step motors are driven in the basic step
angle.

N—=T ATy THR Half-step driving mode

2T THPEKRZT v THED L 20/ THE)I§ 55 In this method, step motors are driven in half of the basic

ANTY. step angle.

YA OXT YT HR Micro-step driving mode

2Ty THPEAZT v THED 1/ NOME TR 3 In this method, step motors are driven in 1/N of the basic

HRTY, step angle and the rotation of a motor can be smoothed by

E- A OB TERE ., BRI TFETNAWL T, means of the electrical interpolation by controlling the

T EWE I EIWENSATT., EDREKIZHW current for each winding.
T, MR A < FRCIORPERZIZIE L A L kE) &
LB LML, MERL F9,

11 sz



2HAT Y 7TE—A 2-Phase Step Motor

:l: 23,
ﬁn:%:i Wiring diagram A
1. 1=KR—-7 COM
il H BB W 0D 7 i — T CTHRAHICNEX U D iR 2 %
LEDTT, 3
1. UNIPOLAR
B com® B
1.1 148BhEE [sen A B A B | com
HHE LMD ADBBITRERERL £ 3. 0 | ON +V
1 ON +Vv
1.1 One phase driving 2 ON +V
Insert voltage int ingle ph il larly. 3 ON_| +V
nsert voltage into a single phase coil regularly o on ity
1.2 2MEhE Step A B A B | com
W 2 HOERICIEER WL £ 3, o ON ON_| +V
1 ON ON +Vv
1.2 Two phase driving 2 ON | ON +V
: : 3 ON ON +Vv
Insert voltage into 2-phase coil regularly. o oN oN =y
1.3 1-2 B Step A B A B | com
1A & 2 % 2 S TG R 9 % P N+
ZHIZMEERETRL £ 7, ] oN Ry
1.3 One-two phase driving 2 ON | ON +Vv
Insert voltage int h two ph S o v
nsert voltage into one phase or two phases 4 ON ON Ry
alternately. 5 ON Ry
6 ON ON +Vv
7 ON +Vv
0 ON ON +Vv
g (-] — A
2. N K—=7
2 OISO R B A MA . Z
MAaEZHICHmMEEHRTORELZE0E LE 4
‘g—o
2. BIPOLAR <[ _l
The voltage with different polarity to be inserted B B
to the 2-phase coil shall be changed alternately _ _
in turn. Step A B A B
0 + - - +
1 + + - -
2 - + + -
3 - - + +
0 + - - +
S5 AT Y 7E—4A 5-Phase Step Motor
== 3, < — >
ﬁnﬁ%ﬁ Wiring diagram Ebﬁﬁ v/ '7— - A Exciting sequence
# Blue
- : +
B':: g Bive %
* Red - R?_‘ o
Red g : *
Orange ; Green —
ﬁ o o
Green — Green —
+ — f
= 0 2 0
Black — Black -
A 4-5 BN
4-phase exciting pattern 4-5 phase exciting pattern

&

Green Orange

aingag, 12
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ATy TE—ZDEEE

SELECTION PROCEDURES FOR STEP MOTORS

MILZEE DS DBE  Selection by torque calculation

BRENRIBDRTE

Decision of driving mechanism

Y

HEEE (HH4%) DRFE

Determination of performance

Y

BRI MNVIEE

Calculation of load torque

Y

BMEE—X> NEH

Calculation of moment of inertia

Y

RENGZ— 2 DRE
Determination of speed pattern

Y

ME VY DOEH
Calculation of accelerating torque

Y

E-—2DENVYDHEE
Calculation of motor torque

Y

JNIVA LA b= ML 45 & DS
Comparison with pulse rate
vs. torque characteristics

OK

Y

#®T
End

13 amngaus,

A—ILRL. N & EDIRERE RO £,

D& &, FEBOSER RGN O B R ST 2
Pk ET,

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 o3 g, 7R 8 IKF A 20 EHEER LR D SR & e 2 1ERE
ElE-oF2DXEZMERDH D FT,

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

B 2§ 7201 P Ly 2R L £

Calculate necessary torque to drive the load.

g?%%&7~aﬁ§®%~ﬁmﬁﬁﬁﬁ%~xyb%%mb

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

Pl & 7 E RO R 2 5 WS4 — V2RO E T,
Determine the speed pattern by using the distance of
movement and its required time.

WS — v B2V PEREICIE L AL E

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

Bfaf PL O ENER ML EMAT, v =V YV &#AD10ICRE
BEMITE—2RBE LT ZRLLET,

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

E—ZMEILZ LA LA b — ML ERE L A g U EKE)
THEEE— A ERELET,

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



EASHEX Basic equations

ER | @i (BORUE) 27U TRE e/ VRERE
i R Resolution (Unit movement) & step angle Speed & pulse frequenc
Driving mechanism pang P P q y
Ezl: _ v=¢ - f [m/step] wn
Basic equation =00 - Os (m/step] m
i v —
f=—- [pps] m
¢ 0
. =
~JU b BRES o)
Belt driving mechanism >
?45‘/]8“/\;)% D D g
iming Belt T s D Us
Y’ 360 [m/step] v= 360 [m/step]
360741 360iv
51T =", lem = pg. ops
Timing pulley
R—Ivi UBRED
Ball screw driving mechanism
o
S TN __P 6 P 0.
Table /= 360 i [m/step| ¢ 360 i f [m/step)
36041 _ 360iv
P= 0- [m/rev| f= Po. [pps]
R—ILRal
Ball screw
RIEBROEERE £ /¥ 2B BEIR E/VIV R TSP RE-LBHEE—X B

Rotational speed and pulse
frequency at the final stage

Moving distance &
number of pulses

Total moment of inertia
applied to motor axis

lt=A - ¢ [m]
N= ZSf [min~]
! fr=v - t [m]
It
6iN A= 7 [pulse]
f= ) [pps]
° A=f - t [pulse]

Ju B—aR R E M-
Moment of inertia converted to
motor axis

Jn @ BEOE M- AT

Moment of inertia for each section

thﬁ#

(kg - m’]

Jot+J3+Ja+J5

Ju=J1+ 2 (kg - m?|

0="1REE (D 32D &) [m/step)
Resolution (Unit step)
Lo=HA% B COHAL LB i [m/ °)
Unit movement at the final stage
Os=AT TS [°/step]
Step angle
i =R

Reduction gear ratio

P=V—FtF [m/rev]

Lead pitch

v =FHIHE (m/s]

Moving speed

f =7 ILAJEBHL [pps]

Pulse frequency

D= Bt 7 —V1% [m]

Diameter of the final stage pulley

A=,V 2 [pulse]
Number of pulses

Cr=FSE)E [m]

Moving distance

t = EIEH] [s]

Required time



A
=
R4
7
T
4
2
B
x
b

B ML OEER

Equations of load torque

F—ILha UERE)
Driving by ball screw

F-P | uFoPo
27 + 2

TL=( )N m

F=Fa+Wg (sina+ucosa) [N]

7— U BRE} N
Driving by pulley Jcbo (WFa+W) 7D
To="——7—"" —
27 i
_ (MFA‘!‘W)D N - m]
Fa 21
TA4Y - NIVINERE) TSy Y - EZF CERE)
Driving by wire/belt Driving by rack & pinion
_F D _FD
res TL= oo oni [N - m]
= F D
F=Fa+Wg (sina+ucosa) [N]
KAICK B

Method of direct measurement

_ FBD
2

[N - m]

F =5 4 8 N]
Axial load
Fo="TEA7H [N]
Pressurized load
no="THEF v F ODEERE (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 =k kb
Reduction gear ratio
P=1Y—=FtEyF [m/rev]
Lead pitch
Fa=4+77 [N]

External force

15 aingaus

Fe=Ffli2 Az LIZ 5 & 2 DJ] [N]
Starting force of main shaft
W=u—2L5—TLOKRERE ke
Total weight of work and table
w = FAEYIH O FEEREL (0.05)
Friction coefficient of slipping surface (0.05)
o ={HFVE [deg.]
Inclination
D =m#&Et 7 — Y 1% [m]
Diameter of final stage pulley
g =ENNEE (9.807) [m/s?
Acceleration of gravity



BEE— 2> FOEERX Equations of moment of inertia

FAROEEE—X > b

Moment of inertia of cylinder

_1_ 2_ T 4 .2
Jx= 8 WD1 39 o€ D1 [kg - m?
1 D 2° .
Jy—4 W(4+ 3)[kg m?]
FZEAEOEEE—X > b
Moment of inertia of hollow cylinder
Je= 2 W (DP+DA=Z 00 (Dr'—Da') (kg - ')
8 32
1 Di'+D2" | ¢° ,
Jy—4VV( 1 +3)[kg m?|

BEOEZ@ESBEVHICEAT2EHE—X>2 B
Moment of inertia related to the axis not
to pass its center of gravity

Jx= Jo+W£&?[kg - m?

1

— _ 1 2 2 2 L
E : — Jy 12W(A-i—B+12é ) kg - m?]
AN B £ = xHili & x o8l D FF EfE[m)
Distance between x-axis
and Xo-axis
AREOEMHE—X > b
Moment of inertia of rectangular solid ] 1
ALY Jx= = W (A’+B’)==; pABC (A’+B’) [kg - m’|
/LB 12 12
_ L 2 2 _l 2 2. . 9
y Jc Jy= 12W(B —i—C)—12 0 ABC (B"+C) [kg - m?
EfREHT 2MEDOERE—X > b
Moment of inertia of a linear moving solid v A
J=W( . r=w (2—77 ) kg - m’]

A =HAFET) [m/rev]

Unit movement

# & Density

#k Iron 0 =7.9%X10° [kg/m?
73 Aluminum o =2.8X10? [kg/m?
B Brass 0 =8.5X10° [kg/m’]
74 2> Nylon 0 =1.1X10° [kg/m?

Jo =xfliB¢ 2 HMEE— A ¥ b [kg - m?]
Moment of inertia related to x-axis
Jy =yHiZB4 2 HEMEE— 2~ b [kg - m?]
Moment of inertia related to y-axis
Jo =xo il (FH/0 %3 % i) 1< B9 2T — 2 ¥ b [kg - m?
Moment of inertia related to xo-axis that is passed its center of gravity

W ="H 5 [ke] o =% [kg/m’]
Mass Density
D1=4}1% [m] =K% [m]
Outer diameter Length
D2=N%% [m]

Inner diameter

iy 16
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SHERMLVY TM[N - m]JOFEHE Calculation of required torque Tm [N-m]

(1) BF MY TUIN - m]OEH Jo=u—ZEMEE— 2V b kg - mY
BUff bV 2 S EXEIRARE O RS 73 1R U B EEBHRI O Z & T, Moment of rotor inertia
B bV 2 SRR ORI 7 — 2 OBEIZ K > TAE LK EDD =BT —- AV b ke - m
73_ F4, Total mosnent of inertia
> Calculation of load torque Tt [N-m] Os=2A7 v THKE ]
= Load torque means the friction resistance occurred at the contact Step aongle .
/,va point of driving mechanism and is varied depending on the kind of f2=3§$1:}\‘}L21$]§ [pps]
2 driving mechanism and the weight of work. _ Operating pulse frequency
= (2 MERILY Ta[N - mOES fL=/ By )L 2 A [pps]
G I R L 23— A, R X B & X IS LY Starting pulse frequency
% t1= ek (‘(Jﬁjhf) i [sec]
Calculation of acceleration torque Ta [N-m] N =§cs<ici|§sratlon (Deceleration) time
Acceleration torque means the necessary torque to operate during 3..6"/93
acceleration and deceleration.
OBEEHEGZDIZE
Case of self-starting operation : _—

IR L2 Ta= (Jo+JL) - f)

. 180 - n
Acceleration torque
QOBEREELDIZE
Case of accelerating or decelerating : 0 fo—f1
M b s Ta= (JotJu) - o

Acceleration torque
B)WLERILY TMN - mDEE
WYL TIZAT y TE— ZIZBE AR L2 EHBE L2 %
BL78DICx 7,
2Ty TE—BZOBBE LT IZRATROZZENTEXT,

Calculation of required torque Tm [N-m] ) FILTYRILY
The required torque is that of adding load torque and acceleration g Pull-out torque
torque necessary to a step motor. The required torque to a step Q IR TEBILY
motor is calculated by the following equation. 2 Torque usable for acceleration
W Lo Tu= (Bfif MV TL+HIIEE b L2 Ta) X &A% B
N - m] N - m] N - m] T
Required torque= (Load torque + Acceleration torque) x Safety factor
= (TL+Ta)XS
0 f2 JSILZLA [pps]

TR ZOBE LR, SLALA b— LR T LT Puserae
TP ONINZNE 20 E S P THERELET,

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 daggaus
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AN EXAMPLE OF STEP MOTOR SELECTION

() 2482 T 7 E—FNIVNERE) D A )
Example of belt driving by 2-phase step motor
KEMAT v 7T -2 EAMDSTETEETE L,
It is possible to select it by a method similar as for
the 5-phase step motor.

=7
Work
7—1) 2
Pulley 2
7—U1
Pulley 1
27y TE-%R
Step motor

1. E— 2B EDHBEREKDET,

g AR & Bk

Mechanical specifications and requirements wn
AU b T — o ORE R W=2.5 [kg] m
Total mass of belt and work -
7=V 1,200 f% D1, D2=50 [mm] a
Diameter of pulley 1 & 2 -
7= 120F& L1, L2=10 [mm] 6
Thickness of pulley 1 & 2 >
7= 1,208 #k (B p=7.9 x 10° [kg/m?)
Material of pulley 1 & 2 Iron

7 =27 54 FEOBEBRE u=0.04
Friction coefficient of work guide

~NJL & T =) DR n=0.9
Efficiency of belt & pulley
PLED D 53 R HE
Resolution of positioning
1BlH 720 DRY &
Movement for once
(AER7 Ll
Positioning time
Egp/Ng—
Operating pattern

471mm/sec

-

O

A¢ =0.785 [mm/step]
¢ =471 [mm]

to=1 [sec]

Calculate the resolution necessary to the motor.

1750 Z (1.8°/step) & 7= ) DA E P8 73 fiRE I

Positioning resolution per 1 pulse (1.8°/step) is as follows :

iz s e np =20 314X 18
Positioning resolution 360

2. BENA—ERDET,

=(.785 [mm/step|& & ) 7,

Determine the operating pattern.

LM (DAVIEVS QU L VAV Sl R N S

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

O 1% EA/SLZEIZ AL LET.

Convert the movement at a time to the number of pulses. (PPS)

1M b 720 DD &

Movement at a time _ 47

BfE L 2R =—7" -
Number of pulses 17V 2 & 720 DK &
Movement per 1 pulse

@ s, L 2 g KD £ 7,
Calculate the pulse frequency.

LAY S
_ Number of pulses, P _ 600

0.785

5N 2 = =
Pﬁﬁée frequg—rEzy T RERO IR ¢ 1
Positioning time, t

600 7S Z % 1 FH 14 512132600pps S BB L e 1) £5,

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

=600/ 5L % Bl

pulses

t1 (S)

=600 [pps]

INCRUS L INAVAY SN2 3/ kS

T3 () B 20,2580 U, i fin L 2 HE A KD F T,
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 follows :

B E L 2§

Number of pulses
(e I ] ¢ — DR IR 1
Positioning time, t — Acc/Dec time, t1
_ 600

1—0.25
=800 [pps]

SEliL L 25 fo=
Pulse frequency, f2

iy 18



3. AEEHR MV ZKRDET, calculate the necessary operating torque.

@ &fif b L2 B3RO F ¥, ® Nk b v s 23K £,
Calculate the load torque. Calculate the acceleration torque.
A E F =uWg=0.04X2.5X9.807=0.98 [N] N T 0s  f2

i M b L2 Ta=(Jo+J1) X X
= Linear load Acceleration torquea ( X180 *u
2 A TL=FéD1=g'>1<>53=0'98>2<>5<%>;lo_3=0.027[N-m] 1o U0+16.59) 314X18 800
- Load torque 1 ' ' 0807 180 0.25
A omtE— 4 L akw T, «
(2] Calculate the moment of inertia. =(Jo+1.659X107%) X EAL LR, £00
3 180 0.25
= . ° ) — N
= Do) LOWHEE— % > I (Jon) =100.5 Jo+0.17 [N - m|

Moment of inertia of the pulley 1 (Job1)

@ BEGERL P Lo Z#RD FE T,

T T

Ip1=25 pLiD1'= 55 X 7.9X10° X10X107°X (50X10%)* ™ Calculate the necessary operating torque.

Safety factor
=4.8X107° [kg - m’] DEERG ML Ta =(TL+Ta) X 2 « RAeR
. Necessary = (0.027+100.5 Jo+0.17) X 2
« =1 20EME—- AV (Jn2) . _
Moment of inertia of the pulley 2 (Jp2) operating torque = 201 Jo+0.394 .
Jo2=Jp1=4.8X10" [kg - m’] = 201 X 230X107+0.394
: = 0.399 [N - m]|

s N bET—-IDEMEE— XV b Jw)
Moment of inertia of the belt and work (Jw)

x —3
Jw =W( %1 =25 X ( % =1.563X10"" [ke -

=}

’]
 EMEE— XY b (JL)
Total moment of inertia (Jv)
JL =Jp1+Jp2+Jw=4.8X10°+4.8X107°+1.563X10°=1.659X102 [kg - m?

4. REICE—F2RELEY, Finally determine the motor.

O — BT — A Y MO BEEEE ML AR E T, OLALA b — Lo B s KO RitEERIc kD £ T)
Calculate the necessary operating torque for each moment of rotor inertia according to the chart and equations above.

u—4% EEE-AY T Jo DEEFERL L2 T
Moment of rotor inertia, Jo Necessary operating torque, Tm
[X107kg - m? [N - m] (kgf - ¢m)
TS3103N3E2 AU9110 0.23 0.399

JLA LA b — Lo Bt oIS TR £ 9,

TRI&L V), TS3103N3E2 £ AUT10NIAE H Y TEERIEET 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
Full Step
oyl e T Half Step
0.8(8)
\\\-N\\\
0.6(6 N
(6) N
\\
(Tm=0.4)0.4(4) S
\|
N
0.2(2) -
\\
\\
\\
0
102 103 (12=2x10%) 10* .
(f2=800PPS) Pulse Rate (PPS)

19 daigaus,



1 F— v iaEE

Conversion Table for Moment of Inertia

B Ib-ft-s?

A Ib - ft? sluog;-ftz Ib-in> |[Ib-in-s?| 0z-in? |0z-in-s?| kg-cm? (kg-cm-s? g-cm? |g-cm-s?
Ib - ft2 1 3.108 X102 144 .373 2.304 X 10° 5.968 421.40 0.4297 | 4214X10° | 429.71
Ib-ft-s?2| 32.174 1 4.633 X 10° 12 7.413x10¢ 192 1.356x10* | 13.825 | 1.356x 10" | 1.383 x 10*
Ib-in? |6.944Xx10|2.158x 10 1 2.590x10°® 16 4.144X10® 2.926 2.984x107 | 2.926 x10° 2.984
lb-in-s?| 2.681 8.333x102| 386.1 1 32.174 16 1.130 X 10° 1.152 1.130x10° | 1.152Xx10°
oz -in* |4.340x10|1.349x10°|6.250x102| 1.619Xx10™* 1 259x10°® 0.183 1.865x 10| 182.901 0.186
oz-in-s?| 0.168 |5208x10°| 24.13 |6.250x102| 386.088 1 70.616 | 7.201x102| 7.201x10* | 72.008
kg -cm? | 2.373x107°|7.376x10°| 0.3417 |8.851x10™* 5.467 1.416x1072 1 1.0197 x10°® 1000 1.0197

kg-cm-s?| 2327 |7.233x102| 335.109 0.8679 | 5.362x10° | 13.887 980.665 1 9.807 x 10° 1000
g-cm? | 2373x107°|7.376X10°® | 3.417x10™* | 8.851 X107 | 5.467x10° | 1.416 X 10°° 103 1.0197 x10°® 1 1.0197 X107
g-cm-s?|2327x10°|7233x10°| 0.3351 |[8680x10*| 5.362 |1.389x102| .9807 103 980.667 1
ML7HBER
Conversion Table for Torque
A B Ib - ft Ib-in 0oz -in dyne - cm N-m mN - m kg - cm g-cm
Ib - ft 1 12 192 1.356 X 10 1.356 1.356 X 10° 13.825 13.825 x 10
Ib - in 8.333x 1072 1 16 1.130 x 10° 0.113 1.130 x 102 1.152 1.152 X 10°
0z - in 5208 X107 6.250 X102 1 7.062 x 10 7.062%x107 7.062 7.201 X102 72.01
dyne - cm 7.376 X108 8.851 X107 1.416X10°° 1 1077 10~ 1.0197x10¢ | 1.0197x10°°
N-m 0.7376 8.851 141.8 107 1 1000 10.197 1.0197 X 10
mN - m 7.376 X107 8.851 X107 0.1416 104 102 1 1.0197 X102 10.197
kg - cm 7.233X1072 0.8679 13.877 9.8066 x 10° | 9.8066 X 107 98.066 1 1000
g-cm 7.233x10° | 8.680x107* 1.389x 10 980.67 9.8066 X 10~° | 9.8066 X 10 10°° 1

aigan, 20
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M. "ab, RNROFBENEIXTLEOLEBLD TY,

W FEHEOZE

1. BHEOALZWESET SBRICERYEO D, BRI
SV F ZANBYDOHRBTHEINEEBL TS
LYo

W EH. MU TEOEE
1. U—FgPE— 285 Dh % B5EFEVTILEEL,
BT AORRICEY T,

2. MzELlnwil) REEZBABAZFANTE, ZVT7IHE
EMABWTLES W, BEDRRELNET,

3. T3, BAK. BmiBEICE->TH N £ A,
XKD EEEDP DB, TMIVNIRE T COERIET
TEtHA,

4. BELHZRRE. HHVEBEDEERKESH T,
FBHLEVT S,
IR, EESHBVLREICETERLTCES L,

W R LEDEE

1. &8, BEAR. HIBEREBLT SN,
BEEIRIEE - 2DPEXREHEOERELYET,

2. FSMNDT—REDFR-TEEW,

3. T—2OMEERHBRS LA T ML, HIfE2EE DIER
YV ERLTLESW, T DB EICTFANEfThE
WTLEE W, HEEREHE T,

B R EHGLOERE

1. ERLUEDEREEREZRTHS. BANCHBVEHLELE
L,

2. BTHEMARFEATEIRTIANCL TR E— 20 BEE RS
TEIBRNDHNET, E—2T—ZADOKREEE(L. 90ELIT
THENLEI,

3. £ TOHMRTERERTIEACEZ L,

4. BERHFICLIOTRAT YT E-— 2B HIRFERESILE
To ZORHIHIRAE BT THENCEZEL,

B. E—4ND/SILZALA h—RUL 7ML BREEXFERTS
RSANICENRBEER L -TEET, BEEE TR
LYo

6. ER RE RIE RERHR RBEF/IRELBE ES
ISEEmEFIEL, BREOFFEL TS,

7. BRKEEY, BEELDPSEVRER LTS,
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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.

Bl 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 ive
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.

Taingaug, 22



2HATVTE—% =
FEAHE—E NA Ty RE

LIST OF MAJOR SPECIFICATIONS HYBRID TYPE
PAX 27T A i X EIREE ERER | AT TNV AEYAX AR A%
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
TSP2150N1 1.13 0.625 5.4 (55) W15XH22XL29
D‘]sxzz 3.6/1.8 TSP2150N2 1.4 0.625 9.9 (100) W15XH22XL40 27,28
TSP2150N3 1.75 0.625 15.7 (160) W15XH22XL51
TS3692N1,N11 3.5 0.35 0.013 (0.13) []20x30
DZO 18 TS3692N41,N51 3.0 0.35 0.017 (0.17) []20x30 29 30
TS3692N2,N12 7.0 0.35 0.024 (0.24) [120x46.5
TS3692N42,N52 5.6 0.35 0.032 (0.32) [120x46.5
TS3641N1E1,N11E1 1.05 1.5 0.05 (0.5) [ 128%33.5
|:|28 1.8 TS3641N1E2,N11E2 2.6 0.95 0.06 (0.6) [128x33.5 31,32
TS3641N2E3,N12E3 1.4 1.4 0.09 (0.9) [128%47.5
TS3214N12 4.3 1.0 0.18 (1.8) [135%40.0
|:|35 18 TS3214N13 12.0 0.19 0.058 (0.58) [ 135%25.4 33 34
TS3214N15 24.0 0.19 0.12 (1.2) [135X40.0
TS3214N16 3.2 0.35 0.058 (0.58) [135%25.4
& 36 00 TS3636N2 6.1 0.35 0.040 (0.4) $36X14.0 35,36
TS3636N3 3.6 0.33 0.068 (0.68) $36X19.6
045 TS3216 9.0 0.24 0.035 (0.35) [139%27.0
TS3216N1 12.0 0.3 0.033 (0.33) [139%x22.0
TS3166 12.0 0.32 0.05 (0.5) [139%22.0
TS3166N17 6.0 0.3 0.05 (0.5) [139%x25.5
D39 09 TS3166N18 1.1 0.8 0.05 (0.5) [139%25.5 37,38
TS3166N20 8.8 0.35 0.08 (0.8) [139X32.0
18 TS3139N11 12.0 0.32 0.085 (0.85) [139%32.0
TS3139N13 12.0 0.4 02 (2.0 [139%37.0
TS3617N1E1,N11E1 4.0 0.95 0.16  (1.6) [142%33
TS3617N1E2,N11E2 9.6 0.4 0.16  (1.6) [142x33
TS3617N1E3,N11E3 12.0 0.3 0.16  (1.6) [142x33
TS3617N2E4,N12E4 4.0 1.2 0.26 (2.6) [142x39
E|42 18 TS3617N2E5,N12E5 6.4 0.8 0.26 (2.6) [142x39 39, 40
TS3617N2E6,N12E6 12.0 0.4 0.26 (2.6) [142x39
TS3617N2E7,N12E7 24.0 0.2 0.26 (2.6) [[142x39
TS3617N3E8,N13E8 4.0 1.2 0.32 (3.2) [la2x47
TS3617N3E9,N13E9 7.2 0.8 0.32 (3.2 [l42x47
TS3617N3E10,N13E10 12.0 0.4 0.32 (3.2 [l42x47
TS3617N502,N602 4.8 1.2 0.35 (3.5) [42x41
D42 1.8 TS3617N503,N603 5.8 1.2 0.49 (4.9 [142x49 41, 42
Hi Torque TS3617N504,N604 7.2 1.2 0.75 (7.5) [142x61
|:|42 0.18 TS3631N210E1 4 0.95 0.736 (7.5) [142x58.2 43, 44
Gearhead 0.1 TS3631N218E1 4 0.95 0.883 (9.0) [142x58.2
TS3218 5.0 0.25 0.045 (0.45) $46X13.0
¢46 09 TS3218N5 12.0 0.075 0.045 (0.45) $46X13.0 45, 46
1.8 TS3118N35 12.0 0.165 0.035 (0.35) $46X13.0
I:Iso 18 TS3621N1,N11 2.2 2.0 0.32 (3.2 [150%40 47,48
Hi Torque TS3621N2,N12 3.2 2.0 0.65 (6.5) [150%55

2 3 daingaus,



HAX 27T A /i =X EIREE EWRER | A—NT1TY AFHAZ AR AR
Size Step Angle Model Number Rated Rated Holding Body N—y
Voltage Current Torque Size Details
mm Deg. V /Phase A/ Phase N-m (kgf-cm) mm in Page
TS3690N1E1,N11E1 5.4 1.0 045 (4.5) []56.4x 39
TS3690N1E2,N11E2 2.8 2.0 045 (4.5) [156.4 X 39
TS3690N1E3,N11E3 1.6 3.0 0.45 (4.5) [156.4 X 39
TS3690N2E4,N12E4 7.4 1.0 0.95 (9.5) [156.4 X 54
0.9 TS3690N2E5,N12E5 3.6 2.0 0.95 (9.5) [156.4x54 49, 50
TS3690N2E6,N12E6 2.3 3.0 0.95 (9.5) [156.4x54
TS3690N3E7,N13E7 8.6 1.0 1.45 (14.5) [156.4x76
TS3690N3E8,N13E8 4.5 2.0 1.45 (14.5) [156.4X76
TS3690N3E9,N13E9 3.0 3.0 1.45 (14.5) [156.4x76
D56-4 TS3653N1E1,N11E1 5.2 1.0 0.39 (3.9 [156.4 %39
Hi Torque TS3653N1E2,N11E2 2.8 2.0 0.39 (3.9 [156.4x39
TS3653N1E3,N11E3 1.9 3.0 039 (3.9 [156.4x39
TS3653N2E4,N12E4 7.2 1.0 0.9 (9.0) [156.4 X 54
18 TS3653N2E5,N12E5 3.6 2.0 0.9 (9.0) [156.4x54 51, 52
TS3653N2E6,N12E6 2.3 3.0 0.9 (9.0) [156.4x54
TS3653N3E7,N13E7 8.2 1.0 1.35 (13.5) [156.4x76
TS3653N3E8,N13E8 4.5 2.0 1.35 (13.5) [156.4X76
TS3653N3E9,N13E9 3.0 3.0 1.35 (13.5) [156.4X76
TS3653N4E12,N14E12 2.2 5.0 2 (20.0) [156.4 x84
TS3606N1E1,N11E1 5.8 1.0 0.75 (7.5) [160x43.5
TS3606N1E2,N11E2 2.9 2.0 0.75  (7.5) [160x43.5
TS3606N1E3,N11E3 1.95 3.0 0.75 (7.5) [160Xx43.5
TS3606N2E4,N12E4 7.9 1.0 1.35 (13.5) [l60x54
TS3606N2E5,N12E5 4.0 2.0 1.35 (13.5) [160 %54
|:|60 18 TS3606N2E6,N12E6 2.55 3.0 1.35 (13.5) []60x 54 53, 54
Hi Torque TS3606N3E7,N13E7 9.4 1.0 1.7  (17.0) [J60%x 65
TS3606N3E8,N13E8 4.6 2.0 1.7  (17.0) [J60x65
TS3606N3E9,N13E9 29 3.0 1.7  (17.0) [160%x 65
TS3606N4E10,N14E10 12.5 1.0 22 (22.0) [J60x85
TS3606N4E11,N14E11 6.0 2.0 22 (22.0) [Je60x 85
TS3606N4E12,N14E12 3.9 3.0 22 (22.0) [J60x85
1.8 4.5 25 (25.0)
TS3684N1E3,N11E3 1.28 6.4 35 (35.0) []86x79
2.56 3.2 3.5 (35.0)
2.8 4.5 55 (55.0)
|:|86 1.8 TS3684N2E6,N12E6 1.98 6.4 7.8 (78.0) [186X117.5 55, 56
Hi Torque 3.97 3.2 7.8 (78.0)
3.36 4.0 7.5 (75.0)
TS3684N3E8,N13E8 2.39 5.7 10.6 (106.0) [186Xx 156
4.7 2.8 10.6 (106.0)
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2MATFyTE—2 / KIA4N\HEHE—EX
APPLICABLE DRIVER

AZR—F8147
Unipolor type

=X Model Number New) AU9290N 1]
ANER B (DC) ~
Input curlrent Direct (/:urrent (DC) +15 ~ 28V
08[ 120mm TS3692(TYPE2) o
11[28mm TS3641 o
14[]35mm TS3214(TYPE2) o
TS3216,TS3166
160139mm TS3139(TYPE2) d
17[]42mm TS3617 o
BEAE—% 17 142mm TS3631 o
Applicable
2 Motors 18¢p46mm TS3118 o
= e 200150mm TS3621 @2
B3
= TS3090N6
3 TS3103(TYPE2) @2
T 23[156.4mm TS3690 @2
Z .
% TS3653(TYPE2) @2
24[ 160mm TS3606(TYPE1) @2
34[ 186mm TS3684(TYPE1) @2
=X Model Number AU9236N1
E# (DC) ~
AHEE Direct (lzurrent (DC) +24~48V
Input current HEER
Curren/t Conslumption 10A Max
08[ 120mm TS3692 -
11[]28mm TS3641 _—
14[]35mm TS3214 _ (%3)
16[139mm TS3216, TS3166, TS3139 — %9
17 142mm TS3617 —_—
17142mm TS3631 —
AT~ 18¢p46mm TS3118 — (%3
Applicable | 20[]50mm TS3621 o
motors
E1~2 [
TSS690N**E471~2 (c (Eg&%ﬁzt.oguﬂzf(gg) ess)
~ orresponds to rated curren or less.
23[ 156.4mm E12 °
TS3653N3**E4~5 (ERER2.0ALLTFICHIE)
E7~8 (Corresponds to rated current 2A or less.)
E1~2 PY
240 160mm | TS3606N*#E5 2 (IR EH2.0ALITI=H55)
E10~11 (Corresponds to rated current 2A or less.)
34[ 186mm TS3684 o

25 daygaus,




IS F—5 817

Bipolor type
X Model Number New) AU9290N2 11| (New) AU9290N4[ ] AU9300
In&;?c%rﬁnt Direc%gﬁr(r%gt)(DC) +15 ~ 28V +30 ~ 50V T15~55V
[J25x22mm | TSP2150 o ([
08[120mm |TS3692 TYPE1 o o
11[28mm |TS3641 o [
14[135mm |TS3214 [ ] L
15¢36mm | TS3636 [ ]
16[139mm |TS3216, TS3166, TS3139 L ]
EAaE—4 [170142mm | TS3617 o o
poplcable |4 71a2mm | TS3631 ° ° !ﬁ?
#1 18p46mm  |TS3118, TS3218 ® ® 247
200150mm |TS3621 ° ° g%’
TS3090N6, TS3103 @2 ] %3
23[156.4mm | TS3690 @2 () S
TS3653 @2 ]
24[160mm |TS3606 @2 ]
34[186mm |TS3684 @2 ]

1 NAR=F 214 TDORFA/NETSI692NDTYPE2IEIR (COMPERB) DHDERRE, LR —FIEIRDE— 22BN TIIEN TEET,
2 E—FBRERFTANOERERTHIEREEINET,

%3 TEERTANEZFERLTLEZ L,

*1 Bipolar type drivers can drive unipolar step motors other than TS3692 TYPEZ2 (5 wires).

%2 Motor current is limited by rated current of driver.

%3 Please use the constant voltage driver.

aigans, 26



INERAT

Small diameter-type

D1 5X22mm HB r1vre
3.6°/1.8°

2xM2 F&4.58 F ~Ti& mm Dimension mm

Depth 4.5 Min.

$24.5=02 — — ,_@9“
22mm g& } ‘ f‘ f @3
& 2N ) si8
o ) ] r W
15mm —
| 1 |
1 5:0.2 1 2.5x1 Lﬂ §
% | el
A
=
A
7
T
<4
= 2Ty TH . . " " X o . =
5 =X Deg. Rated Rated | Winding |Inductance| Holding Motor Rotor Mass
Voltage | Current [Resistance Torque Length Inertia
MOSRINATEET | a7 | n—725757 V/Phg A/Phase | Q/Ph H/Phase | mN- qf~ g 107kgm?| ki
Full Step Half Step ase ase ase |m ase | mN-m(gf-cm) mm X g-m g
TSP2150NH1 3.6 1.8 1.13 0.625 1.8 0.85 5.4 (55) 29 0.28 0.04
TSP2150N2 3.6 1.8 1.4 0.625 2.25 1.3 9.9 (100) 40 0.53 0.055
TSP2150N3 3.6 1.8 1.75 0.625 2.8 1.8 15.7 (160) 51 0.7 0.07
® FHAREE —20~+350C

Operating temperature range

100MQ Min (at DC500V)

@ HEIFRIETT

Insulation resistance

@ HEiEiE AC 500V (1min)
Dielectric strength

@® X7 AT L 4——0.lmm Max at the load
Thrust play 9.807N(1.0kgf)

@ > T7INTLA4——005mm Max at the load
Radial play 2.451N(0.25kgf)

@R EELR 80°C Max (Resistance method)

Permissible temperature rise

27 g



iR
WIRING DIAGRAM

\ -5 #7518
’B\|:é1EAR7 HhEh & BT CW AR CW rotation from output shaft end.
7 = 5 =|
& (A) () (B) (A) (B)
Blue Step Red | Yellow | Blue | White
0 + + — -
7= (A)
Red 1 — + + -
A 2 - - + +
_ 3 + - - +
# (B) A (B)
Yellow  White 4 + + - -
INIVAL A b— BRIV onzyrins)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)
TSP2150N1
EERKTAN DC24V 0.625A/48
Torque mN-m(gf-cm) Constant Current Driver DC24V 0.625A/Phase
5(50) T T T 11
T FuIIfSStep
————— Half Step
NS N E— . N
4(40
(40) —— =T N
3(30) S
2(20) \
1(10)
° 10° 10° 10" —
SPEED (PPS)
TSP2150N2 EB/BRRT AN DC24V 0.625A/4F
Torque mN-m (gf . cm) Constant Current Driver DC24V 0.625A/Phase
10(100) T T
Full Step
LAl ] Bl || ===== Half Step
______ p— T \\
5(50) \
° 10° 10° 10 —
SPEED(PPS)
TSP2150N3 EERKTA N DC24V 0.625A/48
Torque mN-m (gf'cm) Constant Current Driver DC24V 0.625A/Phase
\ [T T
20(200) Full Step
T ----- Half Step
15(150)
------ S o o o B R B X
10(100) NI~
\\ ~
5(50)
0
2 3 4 -
10 10 10 SPEED (PPS)

@@928

[ )
I
i
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o
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18
Z
2
Y,
7
T
&
*
##

DZOm M (size 0s) HB TveE

1.8°

RoHSXt it

RoHS compliant products

£
=
o
&
. 4-M2 X 2Min o
I Depth 7
: $27
710,25
o2 [ o —
Ol <
PR
. o 3
7 ol ®
)
[1e6*°2 (<} 10*! L* g+
Dzoioﬁ
R 27y T | EREE | ERER | BAGEE |12 00 R F-IT M| F—2EL [B-4F-+v| B 8 | & &
Model Number Step Angle| Rated Rated | Winding |Inductance| Holding Motor Rotor Mass | Winding
[P —_ 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 x107kg-m? kg
TS3692N1 | TS3692N11 1.8 3.5 0.35 10 2.4 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
® ERAREREE —20~+50C
Operating temperature range
@ HEFIEH—————100MQ  Min (at DC500V)
Insulation resistance
@ HEFME—— AC 500V (Imin)
Dielectric strength
@ XF XML A4——0.075mm Max at the load
Thrust play 9.807N(1.0kgf)
@® 5 7T L 4——0.03mm Max at the load
Radial play 4.904N(0.5kgf)
@A RELR 80°C Max (Resistance method)

Permissible temperature rise

MTEE T 20T —ZKREBEIZIOCTUT THENLEL,
%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

#7518
TYP E 1 (A& Blue HAEL W R T CW AE  CW rotation from output shaft end.
NAKR—=5 = | 7 =
BIPOLAR Step Blue White Red Yellow
(A)F Red
0 + - - +
1 + + - -
A #
White Yellow 2 — + +
(B) (B)
3 - - + +
0 + - - +
[BLvE]
TYP E 2 (A) & Blue HAh#h&L ) BT CW AR CW rotation from output shaft end.
A=R—-5 = 18 o & 2
UNIPOLAR (COM) & Black o— Step Blue Orange Red Green Black
_ 0 ON ON COM
(A) # Red o—f
1 ON ON COM
2 ON ON CcCOoM
3 N
& P O ON CcOoM
Orange Green 0 ON ON COM
(B) (B)
NIVAL A b—BMILIFHE Gn7yriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3692N1(N11) TS3692N2(N12)
Torque mN-m (gf-cm) EEH KT AN DC24V 0.35A/4A Torque mN-m (gf-cm) EEHR KT AN 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 TTTI
L — Full Step — Full Step
A== ----Half Step LN ----Half Step
10(100 - T AN
(100) =] 20(200) PN T T Al
8(80) b T |
15(150)
6(60) .
10(100) N
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 (gf-cm) CE%% F%« I DC24v 0.35A/48 Torque mN-m (gf-cm) EEHRKET A DC24V 0.35A/48
tant t D DC24V 0.35A/Ph Constant Current D DC24V 0.35A/Ph
1*6(1 60) onstan urren river ‘ ‘ F ‘” ‘S{ ‘ ‘?Se 40(400) onstan urren river ‘ ‘ F ‘” ‘S‘t . E‘iSE
4 — Full Step — Full Step
14(140) — -——-Half Step 7| 35(350) = ----Half Step T
/ _____ N // :>---..\_
12(120) N 30(300) S N
10(100) 25(250) -
8(80) 20(200)
6(60) 15(150) 5
4(40) 10(100) \
2(20) 5(50)
0 0
10 1000 100000 10 1000 100000

—_—

Speed (PPS)

—_—

Speed (PPS)
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|:|28mm(3|2511)HB TYPE
1.8°

HSX It

Ro
RoHS compliant products

L=200Min
4-M2.6 #& 3Min i’
Depth ,[ml
LT E— ] - s
ST ——— 1 |
g g
1.5
(2302
|:|2810.2 20i0.5 Li1 1 Oi‘
18
2
=
A
7
T
é
# X 27y7f | EREE | TASER | BIRIER | 475K 50PN | E—5EL (R-8F-vr | B B
Model Number Step Angle | Rated Rated Winding | Inductance Holding Motor Rotor Mass
[ —_— 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
TS3641N1E1|TS3641N11E1 1.8 1.05 1.5 0.7 0.3 0.05 (0.5) 33.5 8 0.15
TS3641N1E2| TS3641N11E2 1.8 2.6 0.95 2.7 1.2 0.06 (0.6) 33.5 8 0.15
TS3641N2E3| TS3641N12E3 1.8 1.4 1.4 1.0 0.55 0.09 (0.9) 47.5 18 0.25
@ ERAREREE —20~+50C
Operating temperature range
@ MEFEH——100MQ  Min (at DC500V)
Insulation resistance
@ HEFIE——— AC 500V (1min)
Dielectric strength
@ X5 A PMTLA4——0.075mm Max at the load
Thrust play 9.8N(01.0kgf)
@5 7T LA4——0025mm Max at the load
Radial play 4.9N(0.5kgf)
@ FREBEELR 80°C Max (Resistance method)

Permissible temperature rise

MIEFR E—EDT—AREREFIOCUT THENLELY,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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5 R
WIRING DIAGRAM

a=ZR—-F
UNIPOLAR

(A)E Black

(COM)#E Yellow

(A)#3} Green

K A B
Red White Blue

(B) (Com) (B)

E$57515)
HhE& Y BT CW AR CW rotation from output shaft end.
- b % 5 # =]

Step Black Red Green Blue Yellow White
0 ON ON COM CcOoM
1 ON ON COM COM
2 ON ON COM COM
3 ON ON COM COM
0 ON ON COM COM

INILALA F— ML Gu7y iy

PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TS3641N1E1 EB/HR KT 1/8 DC24V 1.5A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1.5A/Phase
0.05(0.5) T N
— Full Step ||
----Half Step
0.04(0.4) T
N~
0.03(0.3)
\\\
0.02(0.2) %
\
0.01(0.1) \ A
N, \\
. N \LY
10! 102 10° fs fs 104 —_—
TS3641N1E2 Pulse Rate (PPS)
EBRKZ 1N DC24V 0.95A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 0.95A/Phase
0.06(0.6) - T T T T TTT7
T T — Full Step |
-1 THE= ----Half St
0.05(0.5) z == <] alt Stop
\\
0.04(0.4) NS
N\,
AN
0.03(0.3) \\
0.02(0.2)
0.01(0.1)
0
10° 102 103 104 —_—
TS3641N2E3 Pulse Rate (PPS)
EB/HRKT /8 DC24V 1.4A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1.4A/Phase
0.08(0.8) T UL
e S — Full Step
= T~—I"9< ---- Half Step 7
T~ ‘\\
0.06(0.6) N
\\
\\
\\
0.04(0.4) I
\ N
\ \
\
0.02(0.2)
\\
N T
\\ \\
0 N\
10! 102 103 fs fs 104 R

Pulse Rate (PPS)
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18
Z
2
Y,
7
T
&
*
##

|:|35mm (size 14) HB 1vPE

1.8°

RoHSXt it

RoHS compliant products

L=200Min

P
S e
15
Dzeto]a ‘TJ
[Ja5t0s 1829%(L=25.4max) 6"
35 24%°5(L=40max) L
% X | RATvTA | EREE | ERER | BIRER | 478X | K-V TF IV | E—2EL (B-#MF-0 | B OB & IR
Model 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 x107kg-m? kg
TS3214N12 1.8 4.3 1.0 4.3 615) 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 7.5 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 3.2 0.35 8.5 8.0 0.058(0.58) 25.4 7.5 0.17 TYPE 1
@ FERARBRE — —20~+40C
Operating temperature range
@ MEIFEHT————— 100MQ  Min (at DC500V)
Insulation resistance
@ MFME—— AC 500V (Imin)
Dielectric strength
@ X5 X M7 L4——0.02mm Max at the load
Thrust play 8.8N(0.9kgf)
® 57T L4 ——0.02mm Max at the load
Radial play 4.9N(0.5kgf)
@A RELR 80°C Max (Resistance method)

Permissible temperature rise

MTEE T 205 —ZKREBEIZIOCTUT THENLEL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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5 R
WIRING DIAGRAM

[EEspIL)

TYP E 1 (A)E Blue Hh# L) BT CW AE  CW rotation from output shaft end.
NAKR—5 = = 5 &
BIPOLAR Step Blue White Red Yellow

(A)7~ Red

0 + - - +
1 + + — —

=] #

White Yellow 2 — + +

(B) (B)
3 - - + +
0 + - - +

E#z7TE
TYP E 2 HA# L) T CW AR CW rotation from output shaft end.

(A)& Blue
A=R-5 = = P & £ =]
UNIPOLAR (COM)E Black Step Blue Yellow Red Green Black White
(A5 Red 0 ON ON COM COM
1 ON ON COM | COM N
o
2 ON ON cCoM | com Sz
5a
% B # 3 ON ON COM | COM =m
Yellow White Green o9
(B) (CoMm) (B) 0 ON ON COM COM 5%
25
“s
INIWALA b—BMIVIFHE Frroriny) =
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3214N12 EBRKFZAN DC24V 1.0A/48 TS3214N13 EEBRKTAN DC24V 0.19A/48
Torque N-m (kgf-cm) Constant Current Driver  DC24V 1.0A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC24V 0.19A/Phase
T T T 7T T T T 7T
1 — Full Step 1 — Full Step
e ) 0.05(0.5)
L4t 5\
0.15(1.5) = . i
\ 5 " 0.04(0.4) b
\ \
0.1(1) s 0.03(0.3)
0.02(0.2)
0.05(0.5) |
0.01(0.1)
\ \
\
0 A 0
102 108 104 —_— 102 108 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3214N15 EEBERT 1N DC24V 0.19A/48 TS3214N16 EEBRKTIN DC24V 0.35A/48
Torque N-m (kgf-cm) Constant Voltage Driver ~ DC24V 0.19A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC24V 0.35A/Phase
T T T 7T T T T 7T
1 — Full Step — Full Step
0.1(1) ----Half Step 0.05(0.5) ----Half Step
0.08(0.8) 0.04(0.4) S
&\\\ \"‘\\
0.06(0.6) aq 0.03(0.3) \ BA
0.04(0.4) S 0.02(0.2) s
\\ \
\\ \\
0.02(0.2) . 0.01(0.1) N
S \
) \) \\
0 0 2
102 103 10* — 102 10° 10¢ —
Pulse Rate (PPS) Pulse Rate (PPS)
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EHRES

¢ 36 MM size 15)HB 1YPE  Low Vibration

o _RoHS3dIt
- RoHS compliant products
=
= AWG 26
s Mn UL1061
)
3 $36
)
21 5y 11 Rss
L °F] ~ay fap
el gr H o H (R33N 37
© [
[ ] st
NAME PLATE
l_[]_‘ 2i0.2 43.84i0.1
; 50.84
8_510.8 LtOA
18
e (¢40)
?‘;, $40
Z
T
é
£ % % | ATVTA | EREE | ERRER | BIRIER | 1478 X | K-V T MV | E—4RL |B-2f-r | B B
Model 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 x107kg-m? kg
TS3636N2 0.9 6.1 0.35 17.5 13 0.040(0.4) 14 9.5 0.058
TS3636N3 0.9 3.6 0.33 11 12 0.068(0.68) 19.6 18.5 0.092
@ ERAARERE ——20~+50C
Operating temperature range
@ MG 100MQ  Min (at DC500V)
Insulation resistance
@ HEFME—— AC 500V (1min)
Dielectric strength
@ XZXAMNTLA——0.025mm Max at the load
Thrust play 4.9N(0.5kgf)
® 77T L4 ——0.02mm Max at the load
Radial play 2.5N(0.25kgf)
@R RELR 80°C Max (Resistance method)

Permissible temperature rise
MIEFR B DT —AREREFIOCUT THENCLEL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

35 amngaus,



5 R
WIRING DIAGRAM

\ —_= #7515
IB\";r(;'EARj (A)& Blue HA#Eh & W R TCW AB  CW rotation from output shaft end.
5 i =] #
Step Blue Red White Yellow
(A)7~ Red
0 + - + -
1 + - — +
A #5
White Yellow 2 — + +
(B) (B)
3 - + + -
0 + - + -
w3l
X
i
Lm
o4
>
3%
2%
“s
INIWALA F—BMIVIFHE Frroriny) 2
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3636N2 EBRKEZ AN DC24V 0.375A/48 TS3636N3 EBHRKEZ AN DC24V 0.375A/48
Torque N-m (kgf-cm) Constant Current Driver  DC24V 0.375A/Phase  Torque N-m (kgf-cm) Constant Current Driver  DC24V 0.375A/Phase
0.07 T \F \” \St\ TTT 0.07 T \F \” \St\ TTT
—— Full Step —— Full Step
0.06 ----Half Step || 0.06 L ----Half Step ||
= a8 \ ~
0.05 0.05 SA AN
T N .
0.04 ] AN 0.04 k
0.03 0.03
\ \\
0.02 < 0.02 C
\ N
0.01 NG 0.01 N
0.00 00
10 100 1000 10000 100000 10 100 10000 100000

Pulse Rate (PPS)

Pulse Rate (PPS)
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D39mm size 16) HB TYPE
O - 450 0 - 90 1 - 80 RoHS compliaﬁ?ﬂ?ﬁcﬂé

2-M3 200Min
ﬁ

$22 Bozs ‘
»5 S0t

L.

|:|31i0.25 2
3= 18%95(L=22, 25.5, 27mm) 6
2 24*°%(.=32.5, 37mm) L
18
2
=
Z
Z
T
é
% % X | RATvTA | EREE | ERER | BIRER | 478X | K-V TF IV | E—2EL (B-#MF-0 | B OB & IR
Model 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 x107kg-m? kg
TS3216 0.45 9.0 0.24 37.5 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
TS3166N17 0.9 6.0 0.3 20.0 5.0 0.05 (0.5) 25.5 12 0.15 TYPE 1
TS3166N18 0.9 1.1 0.8 1.4 0.6 0.05 (0.5) 25.5 12 0.15 TYPE 1
TS3166N20 0.9 8.8 0.35 25.0 7.0 0.08 (0.8) 32,5 15 0.18 TYPE 2
TS3139N11 1.8 12.0 0.32 37.5 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 HAEMRIE16.5mme L) £,
Shaft length is 16.5mm

® ERRRERE —20~+50C
Operating temperature range

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

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

@® XZ AT L A4——0.02mm Max at the load
Thrust play 8.8N(0.9kgf)

@® 77T L A4——0.02mm Max at the load
Radial play 4 9N(0.5kgf)

QR EELR 80°C Max (Resistance method)

Permissible temperature rise

X2 THERE—FOT—AKRAREFIOCUTTHENCL£EL,
%2 NOTE * Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

37 daingas



5 R
WIRING DIAGRAM

[EEspAI)
HhEh & BT CW AR CW rotation from output shaft end.

TYPE 1

. — (A)& Blue
NLEKR=5 = =l 7 #
BIPOLAR Step Blue White Red Yellow
(A)F Red 0 + _ _ +
1 + + — -
A 2 2 - + +
White Yellow _ _
®) ®) 8 * *
0 + - — +
g /516
TYP E 2 HAh#Eh& ) BT CW AR CW rotation from output shaft end.
(A)& Blue
A=KR—-5 5 # Zin & 2 =]
UNIPOLAR (COM)E Black Step Blue Yellow Red Green Black White
(A7 Red 0 ON ON COM COM
1 ON ON COM | COM N
]
2 ON ON com | com ﬁg
B B8 # 3 ON ON | com | com 2R
Yellow White Green oL
(B) (COM) (B) 0 ON ON COM | COM B
J%
25
(=1
o o
INIWALA P—BMIVIFHE Frroriny) =
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3216N1 FBERT AN DC12V TS3166N18 EERKTAN 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 1T T T T TTTTT
— Full Step 0.04(04) L] — Full Step
0.025(0.25) S S ----Half Step
J \ 0.03(0.3) <
0.02(0.2) ~/ \\ \
AS
0.015(0.15) 0.02(0.2)
\
\
0.01(0.1) \
0.01(0.1) +
0.005(0.05) \
1
\
0 0 !
102 103 104 —_— 102 10° 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
T831 66N20 EBERTAN DC8.8V T831 39N1 3 EERKTAN 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 T TTTIT
0.06(0.6 — Full Step | — Full Step
(0.6) i iy N --—-Half Step
TR\ 0.2(2.0)
0.05(0.5) N
N,
\\\ /\
0.04(0.4) \\\ —U
\
0.03(0.3) \\ 0.1(1.0)
"\
0.02(0.2)
0.01(0.1)
0
0 102 103 104 —_—
10 10° 10° Pulse Rate (PPS)

Pulse Rate (PPS)
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|:|42mm (size 17) HB 1vPE

1 .80 RoHSX$ &

RoHS compliant products

200Min

s

) | °5 | o8
& K
i
I . 15£05(77 M%)
\4.5i0_2 4-M3 & 4.5Min (Effective length)
————— 1550577 M)
3102 Depth 2 (Effective length)
[ag*o3 20*05 L= 15+
i I 277 | EREBE | ERER | BIRIER | 400 | F-VToIM | E—4EL [0-3F-1| B B
= Model Number Step Angle | Rated Rated Winding |Inductance| Holding Motor Rotor Mass
74 [P o Voltage Current | Resistance Torque Length Inertia
:F Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10’kg-m? kg
2
% TS3617N1E1 | TS3617N11ET 1.8 4.0 0.95 4.2 2.8 0.16 (1.6) 33 35 0.2
TS3617N1E2 | TS3617N11E2 1.8 9.6 0.4 24 15 0.16 (1.6) 33 35 0.2
TS3617N1E3 | 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 3.3 3.6 0.26 (2.6) 39 54 0.24
TS3617N2E5 | TS3617N12E5 1.8 6.4 0.8 8 7.6 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 3.3 3 0.32 (3.2) 47 68 0.31
TS3617N3E9 | TS3617N13E9 1.8 7.2 0.8 9 915 0.32 (3.2) 47 68 0.31
TS3617N3E10 | TS3617N13E10 1.8 12 0.4 30 29 0.32 (3.2) 47 68 0.31
® ERBABERE —20~+50TC O FARRELR 80°C Max (Resistance method)
Operating temperature range Permissible temperature rise
@ iEiFIEHS————— 100MQ  Min (at DC500V) HITEE : E— 20T —AREREFIOCCLUT THENCEEL,
Insulation resistance %NOTE * Do not allow the surface temperature of the motor
@ IEIFTHIE AC 500V (1min) case to rise above 90°C during operation.
Dielectric strength
@ X5 PMTLA4——0.075mm Max at the load
Thrust play 9.8N(1kgf)
@® 7 7T LA ——0.02mm Max at the load
Radial play 4.9N(0.5kgf)
5 kR
WIRING DIAGRAM
- —_ [EER 7515
A=K-5 (A)E Black HhEh &) BT CW AR CW rotation from output shaft end.
UNIPOLAR 2 i % =5 ® B
(COM)#& Yellow Step Black Red Green Blue Yellow White
_ 0 ON ON COM COoMm
(A)#% Green
1 ON ON COM COM
2 ON ON COM COM
£ B = 3 ON ON COM COM
Red White Blue
® (CoM) () 0 ON | ON com | com

39 angaus,



INJLALA F—PRNILT78EM Grroriny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

TS3617N1E1,N11E1

Torque N-m (kgf-cm)

EBHRNT AN
Constant Current Driver

DC24V 0.95A/48
DC24V 0.95A/Phase

0.2(2)
— Full Step
——-Half Step
0.1(1) \
\\
fs. N,
fs, )
\ \ NG
1
102 102 104 —_—
Pulse Rate (PPS)
TS3617N1E3,N11E3
EBERT AN DC12V/48
Torque N-m (kgf-cm) Constant Voltage Driver DC12V/Phase
0.2(2)
— Full Step
—--Half Step
~o
0.1(1) -
fs\ fs ~:~~~'
0 ™~
0.5x10° 1.0x108 1.5X10°8 2.0X10% —
Pulse Rate (PPS)
TS3617N2E5,N12E5

Torque N-m (kgf-cm)

EERNTAN
Constant Current Driver

DC24V 0.8A/48
DC24V 0.8A/Phase

L
0.2(2) -
_L TR — Full Step
Iae —-—--Half Step
‘\
I
\
0.1(1) 3
\
fs N
ANERii
102 103 104 —_—
Pulse Rate (PPS)
TS3617N2E7,N12E7
EBERT AN DC24V/if
Torque N-m (kgf-cm) Constant Voltage Driver DC24V/Phase
0.2(2)
— Full Step
—----Half Step
0.1(1)
fs T~k
0 =
0.5x10° 1X10°8 1.5X10°8 2X10%——
Pulse Rate (PPS)
TS3617N3E9,N13E9

Torque N-m (kgf-cm)

EBR KT AN
Constant Current Driver

DC24V 0.8A/48
DC24V 0.8A/Phase

— Full Step
———Half Ste
0.4(4)
—T T
0.3(3) <4
\ Y
0.2(2) \
\}
\
0.1(1) sf’fs\ y|
‘\ N \‘\
0
102 100 —

10¢
Pulse Rate (PPS)

TS3617N1E2,N11E2

Torque N-m (kgf-cm)

EB/H KT A%
Constant Current Driver

DC24V 0.4A/48
DC24V 0.4A/Phase

0.2(2)
— Full Step
—-—- Half Ste
N
o= EER R |
4
0.1(1)
\ \
\
\
\
fs |fs \
N\,
\
Y
102 102 4 —_—
Pulse Rate (PPS)
TS3617N2E4,N12E4
EBRKT AN DC24V 1.2A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1.2A/Phase
l 0
0.2(2) ™
4 =TT NS — Full Step
Sl —--- Half Ste|
N
A
\|
0.1(1) \
"\
fs 2
NS
0 \
102 108 104 _—
Pulse Rate (PPS)
TS3617N2E6,N12E6
EBERT AN DC12V/48
Torque N-m (kgf-cm) Constant Voltage Driver DC12V/Phase
0.2(2)
— Full Step
—-- Half Step
X
<]
~
oo
0.1(1) ~
\\
s\ | [ 0= ——
S\ fs =
\
0 ~
0.5x10° 1.0x10°8 1.5x108 2.0X10% —
Pulse Rate (PPS)
TS3617N3E8,N13E8

Torque N-m (kgf-cm)

EBAKNT AN
Constant Current Driver

DC24V 1.2A/48
DC24V 1.2A/Phase

— Full Step
—-—- Half Ste
0.4(4)
0.3(3) =
|t T~
i S
0.2(2) 4
Y
M
0.1(1) fs—+fg
\ NS
N~
0
102 10° 10¢ —_—
Pulse Rate (PPS)
TS3617N3E10,N13E10

Torque N-m (kgf-cm)

EBERTAN
Constant Voltage Dr

DC12V/if
iver DC12V/Phase

N,
\,
A\
0.2(2) 2
X — Full Step
. —--- Half Step
N\,
S
\\
0.1(1) S
P
oo
fs h [~~o
fs \\:~~\\~
0 ~. i
0.5X10° 1.0x108 1.5x108 2.0X10% —»

Pulse Rate (PPS)

agas, 40

[ )

I
i
=m
L)
>m
=L
28
(=1

o

3




18
Z
2
Y,
7
T
&
*
##

|:|42mm (size 17) HB 1vPE

1.8°

RoHSXt it

RoHS compliant products

=

N

%

200Min

»5 Sotz

22 _Bozs

. 1 5:0.5(75%%%&)
4.5%02 4-M3 & 4.5Min (Effective length)
[J31*°2 Depth 2 1 5i0.5((€7é{:zfe§é)n§g)(h)
D42io.3 2010.5 LiI 1 511
7 X Z27y7f | EREBE | ERER | BEIER |40 | F-VFCIM | E—2EL [0-8F-vr| B B
Model Number Step Angle | Rated Rated Winding | Inductance Holding Motor Rotor Mass
[ —_— 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 3.3 0.35 (3.5) 41 57 0.24
TS3617N503 | TS3617N603 1.8 5.8 1.2 4.8 3.6 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
® ERRARERE —20~+50C

Operating temperature range

@ HEREH———

Insulation resistance

@ HFME—— AC 500V (Imin)
Dielectric strength

@ X5 XML 4——0.075mm Max at the load
Thrust play 4.9N(0.5kgf)

@® 5 T7INTLA4——0.02mm Max at the load
Radial play 4.9N(0.5kgf)

@ FRRELR 80°C Max (Resistance method)

100MQ Min (at DC500V)

Permissible temperature rise

KOER TS0 —ZAREBEIZIOCUT THENCLEL,
%NOTE * Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

A Zawngaus,



5 R
WIRING DIAGRAM

1=R—-7
UNIPOLAR EEvaE!
HhE &) BT CW AR CW rotation from output shaft end.
(A) & Black = n . - % &
Bl PN 1 B
(COM)E Vellow Step Black Red Green Blue Yellow White
0 ON ON COM COM
(A)#% Green
1 ON ON COM COM
2 ON ON COM COM
P A = 3 ON ON COM COM
Red White Blue
® (com (B) 0 ON ON coM | com
NNILAL A b—BMILI$HE on7yriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3617N502,N602 TS3617N503,N603
Torque N-m(kgf-cm) EBMETA/N DC24V 1.2A/48 Torque N-m(kgf-cm) EBMETA/N DC24V 1.2A/48
0.40(4.0) Constant Current Driver DC24V 1.2A/Phase I 0.50(5.0) Constant Current Dr\ver‘ ‘ ‘L“)C24T 1\2/\&7%\15‘1%
1 i H‘ ‘ HH 0.45(4.5 HH——
0.35(3.5) F EZT TR — Full step [[]]| “9) E Full step
F — NS ———- Half step 0.40(4.0) F S = ———- Half step -ff{
0.30(3.0) F \ : TS
F \ 0.35(35) [
0.25(2.5) X 0.30(3.0) F
0.20(2.0) T 0.25(2.5) k
|
0.15(1.5) \ 0.20(2.0) \
\| Ay
0.10(1.0) \ 0.15(1.5)
N 0.10(1.0) S
0.05(0.5) 0.05(0.5) F
0 F
10! 102 10° 104 10° 0 101 102 10° 104 108
Pulse Rate(pps) Pulse Rate(pps)
TS3617N504,N604
Torque N-m(kgf-cm) EERETA/S DC24V 1.2A/48
Constant Current Driver DC24V 1.2A/Phase
I 0.80(8.0) F
0.70(7.0) i
o ~ Full ste
060(6.0) | e e e ———— Fialf stop
050(5.0) F \\\
r \
0.40(4.0) | \‘\
o \
0.303.0) | \
02020) [ S
o \
0.10(1.0) | <3
0 F
10! 102 108 104 108

Pulse Rate(pps)
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XTAyRN{F=E

|:|42mm size 17)HB TYPE  Gearhead

0- 1 80 0. 1 ° RoHS compliaﬁ?&-gﬁcﬁé

D42t0.3 2010,5 Lt2
(1310 300min
- 3
22 @
4-R3 Jln | =12
4-R3 | 25
- o2 |
Rt £ gl =
& S|~
N |0
o | B ~ »
« @ s rr
- +CID 1
952 o lg s =3
4-M3 F36 N
2 ‘ Depth <
18
2
=
Z
Z
T
é
£ % ® Z27y7 A | EREE | ERER | BIRER | 1498 |R—I T JMNV| E—42RL |B-21-v| B B
Model & [StepAngle| Rated Rated Winding |Inductance | HoldingTorque Motor Rotor Mass
Number | Gear Ratio Voltage | Current |Resistance (GFARMLY) Length Inertia
Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x107kg-m? kg
TS3631N210E1| 1 : 10 0.18 4 0.95 4.2 2.8 0.736(7.5) 58.2 35 0.3
TS3631N218E1| 1 : 18 0.1 4 0.95 4.2 2.8 0.883(9.0) 58.2 35 0.3
O ERARBRE— —20~+50C
Operating temperature range
@ EFEH—— 100MQ Min (at DC500V)
Insulation resistance
@ HEFME—— AC 500V (1min)
Dielectric strength
@ XZAXMH4 0.25mm Max
Thrust
@ T7IHA 0.1mm Max
Radial
@ FFBELR 80°C Max
Permissible temperature rise

[ WAoo s 45min Max

Backlash
MIFR E—ADT—AREREFIOCUT THENCLEL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

A3 Zangaus,



R
WIRING DIAGRAM

1A =)
% 7 [e
UNIPOLAR HhEh &) BT CW AR CW rotation from output shaft end.
(A) & Black 2 i % = # =
Step Black Red Green Blue Yellow White
(COM)# VYellow
0 ON ON COM COM
(A)# Green 1 ON ON COM | COM
2 ON ON COM COM
3 ON ON COM COM
x A &
Red White Blue 0 ON ON COM COM
(B) (com) (B)
INVALA =MV orroriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3631N210E1 TS3631N218E1
EEBHRNTA/N DC24V 0.95A/48 EERRZAN DC24V 0.95A/#8
1T°rque N-m (kgf-cm) Constant Current Driver DC24V 0.95A/Phase ?Torque N-m (kgf-cm) Constant Current Driver DC24V 0.95A/Phase
1.0 (10) 1.0 (10)
0.5 (5) 0.5 (5)
0 40 80 120 160 200 240 0 20 40 60 80 100 120
—=— [EEE [rpm] —= EEERE [rpm]
Rotation speed Rotation speed
L 1 1 1 ] L 1 1 1 ]
0 2000 4000 6000 8000 0 2000 4000 6000 8000
—— JNVREE [pps] TINATVT — /NVZRE [pps] ZINATvT
Pulse speed Full step Pulse speed Full step
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¢46m M (size 1s)HB TveE

0.9° 1.8°

RoHSXt it

RoHS compliant products

40.610.25

2-M2.6 B&IFEE 1.6

23| °F (Effective Depth)
3 3
22.5°
©
<
<
1.8
L max.12.5%%%
18
2
=
Z
Z
T
é
£ 5 Xk | ATVTA | EREE | ERER | BIREH | 1478 X K-V TF MV | E—2RL (B-4MF-r | B OB i AR
Model 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 x107kg-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
@ EJREH—— 100MQ Min (at DC500V)
Insulation resistance
@ HERRIE AC 500V (Imin)
Dielectric strength
@ X7 XML A4——0.025mm Max at the load
Thrust play 4.9N(0.5kgf)
@ 57 IV L A———0.02mm Max at the load
Radial play 2.5N(0.25kgf)
@ FRBEELR 80°C Max (Resistance method)

Permissible temperature rise

MIER E—ADT—AREREFIOCUT THENLEL,
*NOTE * Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

A5 Zangaus,



5 R
WIRING DIAGRAM

TYPE 1 -
(A)E Blue HAhE &) BT CW AR CW rotation from output shaft end.
NLKR=5 = =] 7 =
BIPOLAR Step Blue White Red Yellow
(R Red 0 n _ _ "
1 + + - —
8 & 2 - + +
White Yellow
(B) (B) 3 - - + +
0 + - — +
B /50
TYP E 2 HA#h&L ) BT CW AE  CW rotation from output shaft end.
(A)& Blue
A=iR—-5 &5 # Pin % 2 =]
UNIPOLAR (COM)E Black Step Blue Yellow Red Green Black White
(R)# Red 0 ON ON CoMm COM
1 ON ON com | com | ]
]
2 ON ON | com | com | B
i
" =] % 3 ON ON COM COM 5m
Yellow White Green aﬂ
(B) (com) (B) 0 ON ON COM COM 5%
25
(1
Cl o
INIVAL A b—BNILISHE a7 sy =
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3218 EER RSN DC24V 0.25A/4f TS3218N5 EBERS AN DCi2v
Torque N-m (kgf-cm) Constant Current Driver  DC24V 0.25A/Phase Torque N-m (kgf-cm) Constant Voltage Driver  DC12V
T T T TTTTT T T T
— Full Step 1 — Full Step
0.05(0.5) 0.02(0.2) - - ---- Half Step
—4/\ \‘\
0.04(0.4) N
/"\ \
0.03(0.3) L
0.01(0.1) >
0.02(0.2) i)
\\ \
0.01(0.1) \
0 0
102 10° 104 —_— 102 10 10* —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3118N35 EBERT AN DC12v
Torque N-m (kgf-cm) Constant Voltage Driver DC12V
0.04(0.4) T T T 1T
1 — Full Step
0.03(0.3) __/,-.\
\\
N
0.02(0.2)
0.01(0.1) \
0
102 103 104 —_—

Pulse Rate (PPS)

agas, 46
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RoHS compliant products

200Min
(BRE) ﬁ“‘ (BHIE)

(Effective length) (Effective length)
15

il
8- Thde = 0y ¥ °F
[} - Xo}
8|8 TS
S| S z} Y
4172 1.5 7
55010.5 20t0.5 Lt1 1 611
18
2
e
Z
Z
T
é
F B R 27y 7 A | EAREE | ERER | BAFIEH | 14780 |K-LT V9NV | F—2KL |0-%4F-+| & 8
Model Number Step Angle | Rated Rated Winding |Inductance| Holding Motor Rotor Mass
Voltage Current | Resistance Torque Length Inertia

& G
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x107kg-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 3.2 2.0 1.6 2.2 0.65 (6.5) 55 200 0.58
O FERAREE —20~+50C
Operating temperature range
@ EFIE——————100MQ  Min (at DC500V)
Insulation resistance
@ HEFME—— AC 500V (Imin)
Dielectric strength
@ XTZAMNTLAL——0.075mm Max at the load
Thrust play 4 9N(0.5kgf)
@® > 7T LA4——0.025mm Max at the load
Radial play 4 9N(0.5kgf)
@R EELR 80°C Max (Resistance method)

Permissible temperature rise
MIER T4 —ZAKREREFIOCUT THENCLEL,
*NOTE * Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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5 R
WIRING DIAGRAM

i R Sl
UNIPOLAR E#z A5
HAhE &) BT CW AR CW rotation from output shaft end.
(A)E Black
2 P % 5 = =]
(COM)E Yellow Step Black Red Green Blue Yellow White
_ 0 ON ON COM COM
(A)#& Green
1 ON ON COM COM
2 ON ON COM COM
b =] & 3 ON ON COM COM
?g? (\(/ngllt\;) B(%J)e 0 ON ON COM COM

INIVZALA M—BRIL IS5 onryr i) N
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque) o2
m>
8%
TS3621N1,N11 09
EEARS /S DC24V 2.0A/48 Bm
Torque N-m(kgf-cm) Constant Current Driver DC24V 2.0A/Phase 63
1 0.5( 5) &o
T g
——Full Step || 2
LN e e R e — Half Step
el
0.3(3) o == 1
\\ H
0.2(2)
0.1(1)
0
101 102 108 104 105
Pulse Rate(pps)
TS3621N2,N12
Torque N'm(kgf'cm) CEO’%‘S}?EJ:?JL:;EN Driver ngﬁ 22.60AA//FTEase
0.8(8)
- T
X T Full Step 171
Le=t=1—m719| | | || -—-—--- Half Step
0.6(6) =
0.5(5)
\\
0.4(4) v
\
0.3(3) 5
0.2(2) A
N
0.1(1) N
0
101 102 10° 10¢ 10

Pulse Rate(pps)

agaus, 4.8
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D56.4m M (size 23)HB T1veE

High torque
o _ RoHSX it
- RoHS compliant products
200Min
! 3
o ©
2| 8 &
H ° cl, e ~=—==d |
— ; Q3 M =55
< ]
© g =025 +0.25(7 7 Ma%hR)
- "E(Hje?tvcéfe?gﬁ)[t - 15705 s length)
5.810.15 ﬂ
(147.14™° 1.6 5
DSGAtO'S 20t1 Li1 161w
) 1
2 3 27v7H | EREE | ERER | BRI | A0 AT | E-2RL (080 | B B
v Model Number Step Angle | Rated Rated Winding | Inductance Holding Motor Rotor Mass
z [P & 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
E TS3690N1E1| TS3690N11E1 0.9 5.4 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 7.4 1.0 7.4 21 0.95 (9.5) 54 310 0.7
TS3690N2E5 | 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 2.3 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
TS3690N3E8| TS3690N13E8 0.9 4.5 2.0 2.25 7.3 1.45 (14.5) 76 520 1
TS3690N3E9| TS3690N13E9 0.9 3 3.0 1 3.5 1.45 (14.5) 76 520 1
® ERBABERE —20~+50TC @ ARRELR 80°C Max (Resistance method)
Operating temperature range Permissible temperature rise
@ ifEiFIKI———— 100MQ  Min (at DC500V) HIEE : E— 20T —AREREFICCLUT THENCEEL,
Insulation resistance *NOTE * Do not allow the surface temperature of the motor
@ {EGFTHIT AC 500V (1min) case to rise above 90°C during operation.
Dielectric strength
@ X5 ZXMTLA——0.075mm Max at the load
Thrust play 9.8N(1lkgf)
@ 57T L4 ——0.025mm Max at the load
Radial play 4.9N(0.5kgf)
5 kR
WIRING DIAGRAM
EEvAD]
TY P E 1 HAEL W R T CW AM  CW rotation from output shaft end.
- = /. P & &
A=K—5 GE1) = - - & T/%lgf;ﬁ/l’:’l %/%;}%?/E
(A) = UNIPOLAR (NOTE?1) Black Red Orange | Yellow |Red/White connects |Black/White connects
Black % Step with Yellow/White | with Orange/White
28
Black/White 0 ON ON COM COM
(Com) ®/a 1 ON ON com com
Orange/White
_ & 2 ON ON CoM COM
(A) Orange
3 ON ON COM COM
4 ON ON COoM COM
B #
(B) Red Yellow (B) E1) i;gigégggﬁ
A EE ‘B

Note1) Black/White connects with Orange/White

Red/White Yellow/White i i
Red/White connects with Yellow/White

(Com)
49 Ty



INILALA F—PNILT78EM Grroriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TS3690N1E1,N11E1
Torque N-m(kgf-cm) EBRNZT/N DC24V 1.0A/48
Constant Current Driver DC24V 1.0A/Phase
0.7(7)
oro g M T T
0.6(6) F Full step H
= 0 o 1 O B e Half step
0.5(5) F
= TH
0.4(4) F ==7 KT~
F \.
03@) F >~
02() F
0.1(1) [ N
0 F
10! 102 10° 104 10°
R
Pulese Rate(pps)
TS3690N1E3,N11E3
Torque N-m(kgf-cm) EBMETA/N DC24V 3.0A/48
Constant Current Driver DC24V 3.0A/Phase
0.7(7) F TTTITT T T T
o — Full step
066) F 1 11T 11T | === Half step |||
0.5(5) F
E T
0.4(4) F / ool
0.3(3) g ]
02(2) F
04(1) f
10! 102 108 104 108
Pulse Rate(pps)
TS36O0N2ES,N12ES EBHRRTA/N DC24V 2.0A/48
Pl .

Torque N*m(kgf-cm) Constant Current Driver DC24V 2.0A/Phase
1202 AL
1.000) F —Fullstep |||

- | Half step
I AT I
0.8(8) | 3
= \
0.6(6) £ R
= \
0.4(4) |
0.2(2) |
o !
of
10! 102 10° 104 10°
.
Pulse Rate(pps)
TS3690N3E7,N13E7
Torque N-m(kgf-cm) EERRTT/N _ DC24V 1.0A/48
Constant Current Driver DC24V 1.0A/Phase
1‘-6“6); T T T 7771
1.4(14) E Full step -
R B it Half step
1.2(12) i
1.0(10) F .
0.8(8) £ <
F \
0.6(6) E ‘\‘
0.4(4) F 3\
020) f »
g N
010‘ 102 10° 104 108
—
Pulse Rate(pps)
TS3690N3E9,N13E9
Torque N*m(kgf-cm) EERRFAN DC24V 3.0A/48
Constant Current Driver DC24V 3.0A/Phase
1.6(16) T T T TTTT
g ah Full step
1.4(14) | 3 T
(a4 E . AT | === Half step
1.2(12) \ K
1.0(10) \ 5
0.8(8) \
0.6(6) A
E \
0.4(4)
g N
0.2(2) £ \
- N
ok
10° 102 108 104 108
—_

Pulse Rate(pps)

TS3690N1E2,N11E2
Torque N-m(kgf-cm) EBHRRTAN DC24V 2.0A/48
Constant Current Driver DC24V 2.0A/Phase
10-7(7) F TTTIT T T TTTIT
F Full step ||
0.6(6) I 1 R | O B Bttty Half step
0.5(5) g /,\_\
0.4(4) F =7 ENT
E [~ \ Y
0.3@3) F
02(2)
01(1) F
o E
10! 102 108 104 10°
_—
Pulse Rate(pps)
TS3690N2E4,N12E4
Torque N-m(kgf-cm) EBRNFN DC24V 1.0A/48
1.2(12 Constant Current Driver DC24V 1.0A/Phase
202) T T T T
r Full step
1.0000) bt ======—m- Half step [f]
F "\\
0.8(8) . =P
r \
0.6(6) | &
L AY
r AY
0.4(4) N
r \
F \
0.2(2) |- 4
F N
- T~
ot S
10! 102 10° 104 10°
_—
TS3690N2E6,N12E6 Pulse Rate (pps)
Torque N-m(kgf-cm) EEHRRTA/S DC24V 3.0A/f
12012 Constant Current Driver DC24V 3.0A/Phase
I'Z(): T T T TTTT]
F Full step
1.0(10 T
( ): --------- Half step
0.8(8) | T
: 4 \‘\
0.6(6) |- R
; \
0.4(4) |-
0.2(2) | Ny
ok
10 102 108 104 10°
—
Pulse Rate(pps;
TS3690N3ES,N13E8 (Pps)
Torque N-m(kgf-cm) EBHRRTA/N DC24V  2.0A/18
Constant Current Driver DC24V 2.0A/Phase
11.5(15) T
B L Full step
L -\j——" || e Half step
L ~
1.0(10) .
B \
- AY
| \
0.5(5) k
- Ay
3 N
L \\\
L T
0
107 102 108 104 10°
—_—

Pulse Rate (pps)
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=ML BHR
D56.4mm (size 23) HB TvPE Ehtorqu&ﬁ?ﬁ%

1 .80 RoH S i

RoHS compliant products

200Min
.
8 8
o ©
] s
H A A N A TR TA N O N A
— - Yol — —
g o
s % +0.25 _
A " g(ﬂje?v;i?gﬁ)ft _ 15702 fé:&.ﬁf.?fh.
5.8%015 4-¢4.5
[147.14%03 1.6 5
D56.410'5 2011 Lti 161|
T
2 R 27y | EASEE | ERET | BIREH [ 4750 (50T | E—2RL [0-sF-0| B B | & 1%
T Model Number Step Angle| Rated Rated | Winding |Inductance| Holding Motor Rotor Mass | Winding
z [P & 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 x107kg-m? kg
:!f TS3653N1ET | TS3653N11ET 1.8 5.2 1.0 5.2 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 TYPE 2
TS3653N1E3 | TS3653N11E3 1.8 1.9 3.0 0.63 0.6 0.39 (3.9) 39 120 0.45 TYPE 2
TS3653N2E4 | TS3653N12E4 1.8 7.2 1.0 7.2 11 0.9 (9) 54 260 0.7 TYPE 2
TS3653N2E5 | TS3653N12E5 1.8 3.6 2.0 1.8 2.5 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
TS3653N3E8 | TS3653N13E8 1.8 4.5 2.0 2.25 3.6 1.35 (13.5) 76 430 1 TYPE 2
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
@ EAAREE ——20~+50C @ HFFRELR 80°C Max (Resistance method)
Operating temperature range Permissible temperature rise
@ #EFER——— 100MQ  Min (at DC500V) HOEE T 40T — AREMREFIOCUT THEVS £EL,
Insulation resistance %NOTE : Do not allow the surface temperature of the motor
@ EFHE——— AC 500V (1min) case to rise above 90°C during operation.

Dielectric strength
@ X5 XMFLA——0.075mm Max at the load

Thrust play 9.8N(1kgf)

® 57T L4 ——0.025mm Max at the load
Radial play 4.9N(0.5kgf)
o kR

WIRING DIAGRAM

e
HAh &) R T CWARB  CW rotation from output shaft end.

TYPE 1 (A% Blue = = =
NRA K= Step Blue White Red Yellow
BIPOLAR — —
(B Red 0 + +
1 + + — -
2 - + + -
8 # 3 — - + +
White Yellow
® ® 0 - - - T
oL yac)
TYPE 2 (A) & Black HAh#L )R T CWARE  CW rotation from output shaft end.
2 B # = # =]
AZR—3F (Comst Yellow Step Black Red Green Blue Yellow White
unipoLAR (R)& Green 0 ON ON CcoM coMm
1 ON ON COM COoMm
2 ON ON COM COM
°e g 2 3 OoN ON com com
Red White Blue
® (oM ® 0 ON ON coMm coMm
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INILALA F—PRNILT78EM Grrorinsy)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

TS3653N1E1,N11E1 EBHRET AN DC24V 1A/ TS3653N1E2,N11E2 EBHR KT AN DC24V 2A/#f
Torque N-m (kgf-cm) Constant Current Driver  DC24V 1A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC24V 2A/Phase
LTI LTI
[T T [T
— Full Step — Full Step
—-—-- Half Step 7| ---- Half Step TJ]
0.5(5) 0.5(5)
0.4(4) 0.4(4)
/——\\‘___ /‘\______\
0.3(3) N N 0.3(3) 7 oPs=oasl |
N e
0.2(2) ANEEN 0.2(2) 5
NUI T N
0.1(1) fsfs Sty 0.1(1) fs— fs \Q
0 \ T\ NC1~~ 0 ‘ ’\ \ I~
102 108 10*Pulse Rate (PPS) 102 108 10*Pulse Rate (PPS)
TS3653N1E3,N11E3 EEHR KT AN DC24V 3A/48 TS3653N2E4,N12E4 EER KT AN DC24V 1A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 3A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC24V 1A/Phase
—HHH L]
— Full Step — Full Step
---- Half Step 1] ---- Half Step
0.5(5) 1(10) N
w3l
0.4(4) | ST
=T TN 2>
0.3(3) - N 2n
RI344 0.5(5) 8 S0
NN~ \ (21
0.2(2) 5 S >m
N N \, dv
S fs A (] =
0.1(1) s fs N . ‘ fS\\\\\ 52
0 N N 0 M= a
102 108 10*Pulse Rate (PPS) 102 108 104Pulse Rate (PPS) )
TS3653N2E5,N12E5 E®I K1/ DC24V 2A/f TS3653N2E6,N12E6 EBA K115 DC24V 3A/E
Torque N-m (kgf-cm) Constant Current Driver DC24V 2A/Phase Torque N-m (kgf-cm) Constant Current Driver DC24V 3A/Phase
— Full Step — Full Step
---- Half Step ---- Half Step
1(10) 1(10)
L—" t:‘_:'::\\ - muall
0.5(5) \\\ 0.5(5) N :
\ \Y
\~
fs fs | NN fs fs N TR
NS T ——t=—t.
0 NN - o [\ ——
102 103 10*Pulse Rate (PPS) 102 108 104Pulse Rate (PPS)
TS3653N3E7,N13E7 EER RS DG24V 1A/4R TS3653N3E8,N13E8 EERES A DC24V 2A/4R
Torque N-m (kgf-cm) Constant Current Driver DC24V 1A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC24V 2A/Phase
— Full Step ‘ — Full Step
---- Half Step T T ---- Half Step
1(10) = L 1(10) === TR
\,
N,
\,
\,
N
N,
0.5(5) 0.5(5) %
\,
N
N fs fs \\\:\
N N *\~___
. d . NS
102 10*Pulse Rate (PPS) 102 108 104Pulse Rate (PPS)
TS3653N3E9,N13E9 EBT KT A/ DC24V 3A/48 TS3653N4E12,N14E12 EBT KT DC40V 5A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 3A/Phase Torque N-m (kgf-cm) Constant Current Driver DC40V 5A/Phase
—— Full Step 2(20)
-—-- Half Step 1L
LT ]] e RS —— Full Step
1(10) T== T \\ . ---- Half Step
) \\ \\\
\ \
AY \\
) 1(10) N
0.5(5) N N \
N N
N, f fs \\ \\\
fs |fs \& D% N
Ste=l_ N,
0 \ \ —T1 0 \ 1 A
102 108 10*Pulse Rate (PPS) 102 108 104Pulse Rate (PPS)
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|:|60m M (size 24)HB TveE

=012

High torque

o _ RoHSX it
- RoHS compliant products
200Min
16
(BFEHR) HHE
) (Effective length) T %Eﬁectiv)e length)
@ [ee) 20:025 T 20&025 "
(83 Tt z
[ )
g 2 ~ 2
S Za R
N % S S
I
4-¢45 —
[147.14*% 15 7
Deoiﬂ.ﬁ 2411 Li1 2311
2 3 27y7H | EAREE | ERER | BIER | 470X | F-NFOIM | E-4EL (0-8F-0r | B B
T Model Number Step Angle | Rated Rated Winding | Inductance Holding Motor Rotor Mass
z [P & 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
>
:F TS3606N1E1 | TS3606N11E1 1.8 5.8 1.0 5.8 8.6 0.75 (7.5) 43.5 280 0.6
2
% 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 4.6 2.0 2.3 4.7 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 12,5 1.0 12.5 30 2.2 (22) 85 900 1.45
TS3606N4E11 | TS3606N14E11 1.8 6.0 2.0 3 7.5 2.2 (22) 85 900 1.45
TS3606N4E12 | TS3606N14E12 1.8 3.9 3.0 1.3 3.2 2.2 (22) 85 900 1.45
® FHARRE —20~+50TC @ ARRELR 80°C Max (Resistance method)
Operating temperature range Permissible temperature rise
@ (EFER——— 100MQ  Min (at DC500V) HIER T 40 T —ARERERIOCCEUT THEN LS,
Insulation resistance %NOTE : Do not allow the surface temperature of the motor
@ (BIFTHE AC 500V (1min) case to rise above 90°C during operation.
Dielectric strength
@ XFXMTLA——0.075mm Max at the load
Thrust play 9.8N(1.0kkgf)
@® 57T LA ——0.025mm Max at the load
Radial play 4.9N(0.5kgf)
fa kR
WIRING DIAGRAM
- = 2 e
(A) Bla?l; AZKR-3 ('I.I ) H:'J?iﬂl; )R T CW A[ CW rotation from output shaft end.
=8 UNIPOLAR (NOTE1) RBEE/B|B/BER B
Black/Vinie 5 ) e b RN et b e
(com) Ve step\ | Black | Red | Orange | vellow R Velowtnnie: | win Orangentiie
Orange/White o | oN | ON com com
(A) Orange
1 ON ON COM COM
2 ON ON COM CcOM
* - 3 | oN ON coMm com
(B) Red Yellow (B)
/A #S 0 ON ON COM CcOoOM
Red/White Yellow/White
Y E1) B/ALRARER
(Com) /A LR/ BEER

Note1) Black/White connects with Orange/White

53 @w Red/White connects with Yellow/White



INILALA F—PNILT78EM Grroriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TS3606N1E1,N11E1 .
EEFRRT AN DC24V 1.0A/48
Torque N-m(kgf-cm) Const;m Current Driver DC24V 1.0A/Phase
0.909) ¢ T T T TTTT]
0.8(8) Full step 1
0.7(7) i o Half step ||
0.6(6) F =
0.5(5) F v
0.4(4) F \
E )
0.3(3) \ y
0.2(2) ™
E ——
01(1) 3
0 107 102 10° 104 108
—_—
TS3606N1E3,N11E3 B Puie Rave(ops)
Torque N+m(kgf-cm) EBHRRT /N DC24V 3.0/
Constant Current Driver DC24V 3.0A/Phase
0-9(9)E T T T TTTT
1 0.8(8) k Full step
0.7(7) E T~ T Half step ||
0.6(6) == ]
E N
0.5(5) x
0.4(4)
0.33) N
0.2(2) E
0.1(1) F
o0 E
101 102 100 10¢ 10°
—_—
Pulse Rate(pps;
TS3606N2ES,N12E5 EBHRRT /Y Dczlzjtv 20A/>répp )
Torque N-m(kgf-cm) Constant Current Driver DC24V Q:OA, Phase
11-2(12) T T T 1T
T Full step |||
1.0(10) TN [ [ Half step
0.8(8) \\
\
0.6(6) k!
\
0.4(4) \
AY
.2(2
0.2(2)
0
101 102 10° 10¢ 10°
Pulse Rate(pps)
TS3606N3E7,N13E7 e
Torque N-m(kgf-cm) EBARRTA/N DC24V 1.0A/48
1.6(16 Constant Current Driver DC24V 1.0A/Phase
1 6(16) T T T 17T
1.4(14) = Full step {}
12(12) r SN[ | mm————- Half step |||
1.0(10) 3
0.8(8)
\
0.6(6) \
0.4(4) Q\
0.2(2) ‘\
N
010‘ 102 108 104 10°
—_—
Pulse Rate(pps
TS3606N3E9,N13E9 o e erelope)
. . TERMET 3
Torquef\l1m6((k19é)cm) Cons/tlam Current Driver DC24V 3.0A/Phase
’ F TTIT T TTTT
1.4(14) F 7 =y Full step ]
1.2(12) 4 ~\ I Rt Half step ||
1.0(10) A\
0.8(8) !
0.6(6) | N
0.4(4) F
022 F AN
o E
10! 102 108 104 10°
Pulse Rate(pps)
u
TS3606N4E11,N14E11 EBARTA/N DC24V 2.0A/48
. . AL A
Torque szs(;(gé)cm) Constant Current Driver DC24V 2.0A/Phase
’ i [T T TTTT
2.0(20) r Full step
. Half step
: 2N 2
[ \
1.5(15) | y
L A
1.0(10) F \
L A
[ \
0.5(5) | &
E \E—\a.
010‘ 102 10° 104 10°

—_—

Pulse Rate(pps)

TS3606N1E2NT1E2 D024V 20N
N 3 B X
Torque N-m(kgf-cm) Constant Current Driver DC24V 2.0A/Phase
1 0.99)F TTTTT T T TTT
E — —Full step {
osisi : A n | I — Half step|
0.7(7)E N\~
0.6(6)F \
0.5(5)F N
0.4(4)F \
0.33)F Y
0.2(2)F )
0.1
o E
101 102 10° 104 108
Pulse Rate(pps)
TS3606N2E4,N12E4 . De2eY 1 oM
. . A °
Torque N*m(kgf-cm) Constant Current Driver DC24V 1.0A/Phase
11-2(12)7 TTTIT T T 1T
™N Full step
1.0(10) . SN T -——-——- Half step [[|
0.8(8) | v
L \
0.6(6) [ ‘\
0.4(4) | i
F Y
0.2(2) \
E R
0
101 102 108 104 10°
—_—
TS3606N2E6,N12E6 . oceiy SNk
. . PN -
Torque N-m(kgf-cm) Constant Current Driver DC24V 3.0A/Phase
11.2(12) TTTTIT T T T 7T
Full step
L —
1.0(10) F—F=+==5 10 \ ——————— Half step
0.8(8) =K
‘\
0.6(6)
\
0.4(4)
0.2(2)
0
10! 102 10° 104 10°
—_—
TS3606N3E8,N13ES . s Rate(bpe)
. 3 B :
Torque N-m(kgf-cm) Coﬁnaslam Current Driver DC24V 2.0A/Phase
11.6(16): iy TTTTT T T TTTIT
1.4(14) wa ) N Full step T
12(12) F BN S ======" Half step ||
. g S
1.0(10) 3
08@) | \ &
06(6)f ¥
0.4(4) F
022 T
ok
10! 102 10° 104 10°
—
TS3606N4E10,N14E10 . papee Rate(pps)
N 3 i E
Torq;:(l;ls;n(kgf cm) Cons/tam Current Driver DC24V 1.0A/Phase
P [T T TTTT
L Full step
N I
2.0(20) . _/,a\\ ——————— Half step
L \
1.5(15): A
1.0(10)F
0.5(5)f
i ™
o b
10° 102 108 10¢ 108
—_—
TS3606N4E12N14E12 Pulse Rate(ope)
. . TERMEZ -
Tor%use(lz\ls;n(kgf cm) Constant Current Driver DC24V 3.0A/Phase
: i [T T TTTT
[ Full step
2.0(20) | Half step
L N
1.5(15)F >y
g \ \
1.0(10) | \\
[ Q
0.5(5) | N
i i
0
101 102 108 104 10°

—_—

Pulse Rate(pps)
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D 86 MM size 39 HB Tvee

1 .80 RoHSX$ &

RoHS compliant products

'y
£
=
o
&
% 25i0.25 25:025
e :
S O?t \ =3
3 3
° °
0
2 1.52+03 8.5
g
= 37+ L* 34+
A
7
T
é
# X 277 | EREBE | EASER | BRIER | 1470 R | K-0F i | E—2BL [0-4F-v0| B B | # %
Model Number Step Angle| Rated Rated | Winding |Inductance| Holding Motor Rotor Mass | Winding
[P —_ 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-*kg-m? kg
1.8 1.8 4.5 0.4 1.75 2.5 (25) TYPE 1
TS3684N1E3 | TS3684N11E3 1.8 1.28 6.4 0.2 1.75 3.5 (35) 79 1.6 25 TYPE 2
1.8 2.56 3.2 0.8 7 3.5 (35) TYPE 3
1.8 2.8 45 0.62 3.1 5.5 (55) TYPE 1
TS3684N2E6 [TS3684N12E6 1.8 1.98 6.4 0.31 3.1 7.8 (78) 117.5 3.2 3.5 TYPE 2
1.8 3.97 3.2 1.24 124 7.8 (78) TYPE 3
1.8 3.36 4.0 0.84 4.7 7.5 (75) TYPE 1
TS3684N3E8 | TS3684N13E8 1.8 2.39 5.7 0.42 4.7 10.6 (106) 156 4.8 5.0 TYPE 2
1.8 4.7 2.8 1.68 18.8 10.6 (106) INRES
@ ERARRE —20~+50
Operating temperature range
@ EJREH—— 100MQ Min (at DC500V)
Insulation resistance
@ HEFTE—— AC 500V (1min)
Dielectric strength
@ XJZXKMTLA——0.075mm Max at the load
Thrust play 67N(6.8kgf)
@® 5T FIVTLA——0.025mm Max at the load
Radial play 4 .4AN(0.45kgf)
@ FREBEELR 80°C Max (Resistance method)

Permissible temperature rise

MITER B LD —AREREFIOCUT THENLELY,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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& HR
WIRING DIAGRAM
2 Black Bl 7TE
(A) =5 TYP E 1 HA# L) BT CW AMB  CW rotation from output shaft end.
i - = F/AER B | KR/ BEHE /B
(o) Black/White 1_;'-‘9_7 = 5 & % % ‘%/ e
UNIPOLAR Black | Red |Orange| Yellow |Black/White connects | Red/White connects
) Step with OrangeWhite | with Yellow//White
Orange/White
(A) 0 ON ON COM COM
# Orange 1 ON | ON com coMm
2 ON ON COM COM
3 ON ON COM COM
0 ON ON COM COM
& Black B /B&#E /B %ABCOM. Phase ACOM are Black/White and Orange/White
Y TY P E 2 /AL, H%BHCOM. Phase ACOM are Red/White and Yellow/White
2/8 . e
Black/White N1 R=S (UNSLILEES) 28 | RE&EH | BAE/B | #IFKA
/8 BIPOLAR Step Black&OrangeMiite | Red&Yellow/White | Orange&Black/White | Yellow&Red/White
Orange/White )
@) (Parallel connection) 0 + + - -
& Orange 1 — + + —
2 — - + +
3 + - - +
0 + + - -
£ Black B /AEE/ BEER  Black/White connects with Opange/White
= q TY P E 3 F/BAEE/A%EER  Red/White connects with Yellow/White
Black/White N —_ . ) 2 b 18 #
NAK=5 (yU—ZﬁEﬁ) Step Black Red Orange Yellow
&8 BIPOLAR SERIES
Orange/White R R 0 + + — —
A) (Series connection)
18 Orange 1 — + + _
2 - — + +
3 + - — +
0 + + - -
NILAL A b—BMIL 7% on7yriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3684N1E3 (TYPE2) TS3684N2E6 (TYPE2)
EERKT AN DC80V 6.4A/48 EERKTAN DC80V 6.4A/18
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 T TTTTT 8(80) T T TTTTT
— Full Step — Full Step
k=4 ----Half Step 1 ----Half Step
N T h~
N T~ q ~d
3(30) S <t2 6(60) Suy N
\ N ~\ \
\
AY
2(20) N \ 4(40) N
\ ‘\
\\ \
1(10) ‘,\ 2(20) \
N
0 0
107 102 108 104 —_— 10 102 108 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3684N3E8 (TYPE2)
EERKTAN DC80V 5.7A/48
Torque N-m (kgf-cm) Constant Current Driver  DC80V 5.7A/Phase
T T T TTT1
SNy — Full Step
1 8(80) SREIND -——-Half Step |
™~ \\\
\
\
6(60) N
\\
\
4(40) \
\\
\
\J
2(20)
N
N
0 "~
107 102 108 104 e

Pulse Rate (PPS)
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ATy ITE—YI V-5

2-PHASE STEP MOTOR ENCODERS ROHS complia b lCe

EFEEE. | ML LT E MR E T
AR B L — RN e T !

High accuracy and high torque.

Being equipped with an angle sensor,

both step-out detection
and closed loop control are possible.

IBXTy7E—F2I>0—4 FERX—E Lineup of step motor encoders

PAX B »HEEE (C/T) 27y TE—ZI>O-4HK EASIAE (BAEZ T v 7E—2HK)
Size Phase Resolution Basic model of step motor encoder Outline (Basic model of applied step motor)
E 2 200 TS3658 1 (TS3641)

14 %) 2 200 TS3665 1 (TS3214)

17 & 2 200 TS3602 1 (TS3617)

23 &l 2 200 TS3643 2 (TS3653)

34 & 2 200 TS3698 3 (TS3684)

I - ABOAFERCEHREREICENET, ARS) 1. LREmKXA-T AL I2EFA U RIANEAICHICTEET,
Outlines and specifications of relevant encoders are given in the next page. 2. E-20OKREEREE I I-FRED/HBOCLUT THEATIL,

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.

WATy7E—42103-4 BRIEEHE Model designation of step motor encoders
TSUUOON OO ED

T — 2 B{KON.EZF
. R Number(s) after N and E of the model number of the above applied step motors
I‘./:I_aﬁfgﬁﬁit 7472 3> option
Basic model of step motor encoder 1: 7]__7“/:”/75_(&,.7.3 A, B{E‘% 3: 7}'—7°>:|V79Hij] A, B, ZTE%
Open Collector Output Signal A, B Open Collector Output Signal A, B_ z
2: ALK\ ABEES \4: 154/ ABZES
Line Driver Output Signal A, B Line Driver Output Signal A, B, Z
2 :200C/T
5 : 500C/T

57 Ay



WS (x> a-535)

Outline (Section of encoder)

3 BENAEX0S
‘(#\:ﬁ) ommen T 5 Unless otherwise specified, tolerance is +0.5mm
Ty S FESE ' 18 (2.7)
(¢4) s 1®gc¢
Shielded Cable 5 = (30)
—~ C
£8
(Z7 v TE—428)
Step motor
—~ 8 I N
o 3
n = b
E : (]
]l @
0
S
17 (3)
1 =2
FEE) 1. ATy TE—EBONTER2T—SLIED [XF7y TE—4] #8BT &L,

NOTE : 1. For dimensions of the step motor, see p.27ff.

BT J— 4548 Specifications of applied encoder

1. T>O—4%MBE Performance

2. 9fEBE Resolution

{EFAER R #E L ard E— 2%
Operating Temp. 0~+85C Phase 2 5
o M OB
DCH+5V *£5% S i 200 C/T 500 C/T

& B 40mA Max (F—7">aLo2H7)
Supply Curren (Open Collector Output)
100mA Max (Z1 R Z1/\H7)
(Line Driver Output)
7F = 127X 2V A, B 48
Code Incremental Phase A, B
It & B K
Response Frequency 80kHz Max
{4#87% a.b.c.d
Phase Shift 1/4P + 1/8P
18 M A 510’kgm? Max
Moment of Inertia ENCODER ONLY

oA 11
R

3. A

Form of output

1) #—7>3aL 7% Open collector

HoA B\ OB 2SC1623 184
Output Circuit Equivalent
to 2SC1623
RATRHNERE 30V WHEN
Max Allow. Output Volt. OUTPUT IS -H-
RAFTFRHNER 50mA WHEN
Max Allow. Output Curr. OUTPUT IS -L-
L EV) - ALY BERE
Rise Time, Fall Time 1.5 u sec Max
2) 4> K347\ Line driver

Hoh B O
Output Circuit AM26C31IDB (T.I)
DC+2.4V Min WHEN
H N E S OUTPUT IS -H-
Output Signal DC+0.4V Max WHEN
OUTPUT IS -L-
HRALNER + 20mA Max % =t 1&
Sinking Current Typical
YV - TR 1 u sec Max

Rise Time, Fall Time

4. A7 a2 Option

20.5 (2.7)
‘ Y
.3}.
©
= -— 8
S
B
X3

1) . SO REE (400, 1,000C/T) DEMEATTRET,

Encoders with 400C/T or 1,000C/T are available

2) «ZM (A VYT v R) OFIBTRETT,
Possible to add phase Z (Index).

3) . E— X ORI E ORHEE A IHET Y,

Phase focusing with excitation phase of a motor is possible.

+5V
H
AfR L 4700
H
B 18 alblcld [ L
OUTPUT
P
E#x 71 &L ) BT CW e
CW, viewed from shaft end gﬁéﬁ?@gﬁ%ﬁi
measuring Circuit
P sS4 4~ F
Diode Vee
a,b,c,d FMN1 —
) (m—-z) [ |
A L L (Rohm) & &
A8 1 r > é? Lzl
B 48 A.B 18
= A A
Bsad LI L L [FMP1
E# 751 #ik £ W BT CW A (A—L)
CW, viewed from shaft end (Rohm)

I O-—4#ER

Connection
B B | U-rRe
Function Color
DC+5V = Red
GND 2 Black
A 18 Phase #% Green
B 18 Phase # Yellow
(Z 16 Phase) | (B)(White)

I O-—AiEe

Connection

% BE U—FiREs

Function Color

DC+5V 7= Red

GND & Blue

A8 Phase 2 Brown
A 18 Phase #& Orange
B #H Phase # Yellow
B 48 Phase X Gray
(Z 48 Phase) | (#)(Green)
(Z #8 Phase) | (&BH)(Clear)

g, 58
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2  HATFY I RSALIN

AU9290

DC%/EFH for DC Power

e AE - /N

AT T ET—ARTAIN

Super-compact & High-performance Step Motor Driver

.ﬁ E Features

. RATTRT TR KO PR AR, (EEE T oc

2. A7 LDy e F SRR E v g, v A 7a 27 78 (X64)

‘i?&%bi-ﬁrh
3. JOLZEES

TE— a%%@ﬂf%i'h
4. MEBAE-RFZETTEL,

FTRL ST ULL/OK U 7ILBIEN 6 DS

MR T — P CEEKBTHE,

E—ZOEEE EIEBEOATHIUL, 7SIV AR RIRE,

5. RS485¥ ) 7L ilfEHREA FHOIUE, 1B 0T b a—F Tl

TR K 15%) H3E Fhl 2 I BT e,

6. /57 x—2#EIX, USBTPCEHEN L TITWE1,

Hi vy b7y 7 7 b CERE TR S fE 5,

BT 9TV TNER—LR=U DL HME LY a—F ] e,
(F=4X—=Y  http://www.tamagawa-seik.co.jp)

7. AP Z R BRI B RE FE R
. Eﬁtﬂ U RERS K.

oo

9. V) TINME DM 7 7 b U E A HHEIC AT A Modbus &38R

Tﬁm

B K71 7 238 Model Designation

- B Afi4& 2 1 7AU9290N10[ 113 P61~62% B 28 LY,

Xy, 1.

Motor vibration is reduced by micro-step drive technology. You
can drive step motor smoothly even at low speed.

. Possible to set the resolution of command pulse freely not

affecting the micro step driving (x64)

. You can drive your step motor not only by pulse commands but

also by parallel 1/0 or serial communication commands.

. Driving is possible not only by a position command mode but also

a speed command mode. A pulse generator is not required for just
rotating/stopping your motor.

. If you use RS485 Serial Communication Function, you can easily

realize multi axis control (up to 15 axes) with one controller.

. You can perform a parameter setting by connecting to your PC

with USB.

You can also perform a test run easily with special setup software.
Set up software can be downloaded free.

(HP http://www.tamagawa-seiki.com)

. Limited step-out detection is available.
. Automatic origin search function is available.
. You can select either TSC standard protocol or Modbus protocol

for serial communication.

@EFRAIR Y 2+ v (FI5E)

Connector set (Selling separatary)

AU9290NL [ ] k51 /R x5ty ML
-|— -|— )\731:.%&1:.%& Driver model number | Connector model number
0:/NILX
TFTIURIVAHEDHEVY AU9290NT1L ],
.. 1NV ZFES 1 BY, AU9290N12[ ], EU3190N11
*7 1{3}(/%5% : 7‘-"‘9‘51;14/)577 24V AU9290N13[]
0 L (TSILRIES DH 21 INILRFES -
PIO FU RN & H24V AU9290N20L, EU3190N20
g Sggggc Interface voltage for input signals AU9290N40L]
o t'. | functi 0 : 5V for both pulse command AU9290N21L[],
ptional Tunction and digital input AU9290N22[ ],
0 : Unprovided 1 : BV for pulse command, =
(Pulse command only) 24V for digital input AU9290N23[ |, EU3190N21
12 EISO485 2 24V for both pulse command AU9290N41[ ],
3 RS232C and digital input AU9290N42[ 1.
AU9290N43[]
EEEELRET—4 @I1%Y 2ty AR Connector set content
1:DC24V 281 = KR—5RF v TE—%& ax7 2ty MEK v FAR
2:DC24V 21 NAKR=F /A= R-F X7y TE-% Connector model number Set content
4:DC48V 2HNAKR—Z /A ZR-FXF v TE—%
Power supply voltage and drive motor EU3190N11 XHP-8, XHP-6, XHP-7, SXH-001T-P0.6 X21
1 : DC24V 2-phase unipolar step motor EU3190N20 XHP-8, XHP-4, SXH-001T-P0.6 X12
2 : DC24V 2-phase bipolar / unipolar step motor
2 D048V 2-phase b:polar y ﬂn:polar stop motor EU3190N21 XHP-8, XHP-4, XHP-7, SXH-001T-P0.6 X19
.EZKHI*;% Basic Specifications
% K
Vieatl e AU9290N1[ ][] AU9290N2[ [ ] AU9290N4[ [ ]
q " - - -
Power supply DC15~28V DC15~36V DC30~50V
ERENE— & 2L =R — THER 2HNA R — FHER L =R — T iER
Motor type 2-phase unipolar 2-phase bipolar / unipolar
E—2EREgAR A VAXTy TEERWBE. X7V TAE . E-20EKRITy TAE64
Driving mode of a step motor Micro step constant current drive Step angle: 1/64 of a basic step angle
EIRH N ER
Rated output current 1.8 Arms 2.4 Arms 2.0 Arms
ERRE BERE : 0~ 50C, i&E : 90%RH T ((EEAR)
Usage environment Ambient temp. Humidity or lower (No condensation)
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<N <N .
BHEBE - MBE Function/Performance

S Model number | AU9290ON20C], 40001 | AU9290NCI1L] |  AU9290N[I20] |  AU9290N[I3[]
INARS Puise mput| B R e - e e

TRV Digital input 1 p!xft ((i'fgéﬁ%%ed) 5 pgﬁé(TEi%a)ted) 1 pz)ﬁ((”fg(’?%%ed) 1 plﬁ(ﬁgj%%ed)
TURVEN Digital output Unp?gl\ﬁded 1 pz);rft ((?Iﬁggﬁ%zed) Unpﬁl\ﬁded Unp?(:)[\ﬂded
B Communication function P . RS485 RS232C
PCEMERE Connection to PC | USB2.0 (Full speed)

R Protective function | AL e S b i o oA e ot P G, P . Moo S
INTA—ZEEIE Parameter storage g?gi% I?f?&l}ﬂtfgﬁ ROM

IREERIR Status display 28LEDX1

Two-color LED
(REEFREL/NTA— R B LU EZ LA REL T —5)
Parameters can be set and data can be monitored
R i MEESE—REIIREIRSE-NICHE
BfFE—F Operation mode Position command mode or speed Comm%nd mode

¢ AT 1 F-Pulse/R-Pulse %7:l% Pulse/Direction
/YVATEEE—R  Pulse command mode | F'pise R puise or Puise/Direction
= PaE oo on | E=EDEKRI T TEROREEETHRE
LB 7 — 52 AEAE Position data resolution Set to be the integer multiple of basig number of steps

4 BlErh &I UME LR DERETERB ML TERTE
E-2EH Motor current Rotating MotorTCurrent and Stopping Mot_or Cerent setting by the motor rated current ratio.
BE A Vovement patten | IR . /IR IDRFE . BOREERE

Moving speed, minimum speed, acceleration and deceleration
ioi ; RE5. FRES RE. FRAMERE
e FSE=. FIRES. %, BtA EXTE
R LEfE Origin search operation Port agignmem o;‘:lorigin signal, homing start signal, signal polarities and homing direction.

&= o TSCHZ# K U'Modbush* 12 R F] E
BIE7EMIY Communication protocol Selecti-’z)n for communication protocol from TSC standard or Modbus.

sne o | BIEREEL /N T DHE XNy TE MY ERTE FIRE
UARTEXTE UART setting Baud ra{[e, parity and number of stop-‘bit. - _
TS A—a Motor parameter | AR, BERRER . BRI 752 BART Y THERE

Rated current, winding resistance, winding inductance and basic number of steps
BIERAE Monitor for operating conditons | BRSO Em B b . civer S, ol

T -2 Monitor for control data i%ﬁ;ﬁ%)\tgﬁéglﬁﬁs ?a?ggfé’g‘ﬁgi;%i,:fcﬂaﬁ%otor-Current, etc.

77— LERE Monitor for alarm history PEOE%%@OG%ZZ;@S:: Eg’g;‘?jfﬂeﬁg

.j%n?l:. Connection .9”1:3 Outline
72

PIN [{§53 Signal name AR Connection contents 1/0

ES/NILX 1+ F-PULSE / R-PULSE £— FD & % : R-PULSE E2A A 4 6402 4
1 s IN
Command pulse PULSE/DIR E— RO & & : DIR1EEAAN L 4—¢3.5
E5/NILX - R-PULSE signal input for F-PULSE / R-PULSE mode. IN -
Command pulse DIR signal input for PULSE / DIR mode. B For attachment
BH/NULZ 2+ F-PULSE / R-PULSE £— FD & & : F-PULSE S5 AN IN
Command pulse PULSE /DIR €E— FD & % - PULSEfES AN L
BSI/INL 2- F-PULSE signal input for F-PULSE / R-PULSE mode. IN
Command pulse PULSE signal input for PULSE / DIR mode.
ENABLE + - _ IN
ERENEFRI{ES Drive permission signal —
ENABLE - BRENZFRIE= p g N

VDD ERENEIR D + Al #¥EHE  Connect the + side of the drive power supply. | IN
8 VSS ERE)E IR GND ##E#t  Connect the GND of the drive power supply. | IN

O 1R—FE—2DEH
Connection of the unipolar motor
=0 P
PIN 45ﬁﬁe Conn*e%ﬁgq ogﬂents 170
E—SDAHIE I FEREEHRL TZEN
1 |COM1 Connect theTnotor of/th!eﬁﬁ/-\rphase fg'mmon terminal ouT
E—-2DOBHEIE IHFEERL TN
comz Connect theTnotor of/thyefﬁBr%phage§ ?g'mmon terminal ouT
E-2DABHBFEEREL TS G
Connect th(imotor of the A-phase terminal
T SOAEBTEERL AN |7 SHRES TR AR 1

Connect the motor of the A-phase terminal Unspecified dimensional tolerance:*1

E-2OBMEHFEEREL T gyt %AU9290N2[ I 15 L UFAU9290N4AL I INIEA.

Connect the motor of the B-phase terminal

BAETE X CN2i34E>TY
— o =& ° PR
COn{neC?tafl)eBrﬁﬁogifﬁf%%?khgéftgr%\'nal ouT In the case of AU9290N2[]["] and AU9290N4 X

5 P CN2 is a 4-pin.

L ZANE e a s {08 AU9290NCIOTINMHE, CNAF RS NFE Ao
ConﬂeC_UOﬂ of the bipolar motor _ In the case of AU9290N[J0[], CN4 is not implemented.
& 170

PIN| 55
T ROMERTEERHLCREY  |ouT

1<)

S Z®)
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7]
o
m
(2]
il
2
=
o
4
»

N[O s | W (N

H3IAIHA d31S ISVHd

3MAX

>

NZO

2
3
4
5

w | >

|

6

B ERAE
Signal name| Connection contents
Connect the motor of the A-phase terminal

T SOMBBTERRL (ESV |ouT

Connect the motor of the A-phase terminal

T—2OBBMTEERL LA |57

Connect the motor of the B-phase terminal

E—SOBEBTERERL (ESV |ouT

Connect the motor of the B-phase terminal

1
2
3
4

>

NZO

w | >

Jos]

USB MinB ]
a7 2MBROUSBr—7 IV E W TPCE#E T

Connect to a PC using commercially available USB cable

ERESIEFTTIa CSNREVET,

The connection signal differs depending on the option.

BZO| | WZO
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2  HATFY I RSALIN AU9290N10[]
DC%/EFH for DC Power

BN - AR =R —F5 ATy E—XRIAN

Super-compact & Low cost Unipolar Step Motor Driver

.ﬁ E Features

. PATTZTy T ERENC KOIRE) KR EGE S TGS ZBRE), 1. Motor vibration is reduced by micro-step drive technology. You
2_ 8457 L 2D SRS A I N 3B v Y. A 20 25 T ERE (X64) can drive step motor smoothly even at low speed.
SR E A 2. Possible to set the resolution of command pulse freely not
o e e "f o o e ~ affecting the micro step driving (x64)
3. VAR RETTEL STVAI/ORUVY TBRES, SO 3 you can drive your step motor not only by pulse commands but
TE—4%#WETEET, also by parallel I/O or serial communication commands.
4. EERASE—FZFoaL HEEAT— N e EEmRE, 4. Driving is possible not only by a position command mode but also
E—2OMNE 2IEEEDOATH AU, 7 IV AR THI AN, a speed cor;\mand mode. A pulse generator is not required for
N T f ol B NS . - just rotating/stopping your motor.
5. 35;1.85/‘) 71&%151%%&,@ VUL 1RO Mo =TT 5. If you use RS485 Serial Communication Function, you can easily
BACR K 15 23 1= T BT hE realize multi axis control (up to 15 axes) with one controller.
6. 737 X — 2L, USBTPCE L TV E 7, 6. You can perform a parameter setting by connecting to your PC
Ly b7y 7Y 7 MRS with USB.
HH vy T T TMNIF— L= 5 MG &Y a— 1] ;(ou can also perform a test run easily with special setup
) L o ) ° software.
(h=A~X— http://www.tamagawa-seik.co.jp) Set up software can be downloaded free.
7. Gt E AR TR AR S L (HP http://www.tamagawa-seiki.com)
8. A URBEIS . 7. Limited step-out detection is available.
ST =) 8. Automatic origin search function is available.
9. Tﬁ).j} AIROMET 0 b2V BB AModbus & BiR 9. You can select either TSC standard protocol or Modbus protocol

for serial communication.

B K> 1/ 2R, Model Designation WA HZEX outline

- E&BE S TAU9290N I I3P59~60% C &L 2& LY, MIEEST AR ZE £

AU9290N1 0|:| Unspecified dimensio;;l tolerance: =1

T 4 64+02 4
— - . B 4—¢3.5
ANESELVAHESZEERE Input signals and the interface voltage BRI E For attachment
EE)/NILZIES X2 Enable 5 Differential pulse command X 2 Enable signal =
0:/NLAIES BV, FURILAS BV 0 : 5V for pulse command, 5V for digital input -@/ S}
1:/0LRIES 1BV, FULIAA 24 1 : 5V for pulse command, 24V for digital input
2! /\“JI«Z?‘*Z . 24§/ SRS 24V 2 1 24V for pulse command, 24V for digital input
-5 2T N T : Digital signal X4 Enable signal %1
TV 9_)1«}7] X4 Enable TE’ZD *1 3 : Digital input, 5V for Enable signal © 3
81 7 YHIAS, Enable f§5 : 5V 4 : Digital input, 24V for Enable signal Q&
4 FT2IVAF, Enable 55 : 24V RS485 Enable signal O
RS485 Enable 5 5 : 5V for Enable signal
5 : Enable 52 : 5V 6 : 24V for Enable signal cNg o ONTg g oN2
6 : Enable 5 : 24V < LD “HH”HM"“H"@
1 ANEBRICILILRICEYET, <
%1 The input signal is single ended. g
Jf = | | 3
@EFmAI RV 21 v b FI5E) aAxU7 42ty AR
Connector set (Selling separatary) Connector set content
(NE PRV ax78ty MER ax7 8ty Mg Y AR
Driver model number | Connector model number Connector model number Set content
AU9290N10[] EU3190N10 EU3190N10 XHP-8, XHP-6, SXH-001T-P0.6 X14
.EZKHI*;% Basic Specifications
% K
Model number AU9290N10L]
g R DC15~28V
Power supply
BB E— 4 2101 =R — T iEiR
Motor type 2-phase unipolar
E—2EREgAR XA VAOXTy TEERWBE. X7V TAE E-20EKIT Yy TAE64
Driving mode of a step motor Micro step constant current drive  Step angle: 1/64 of a basic step angle
EIRH N ER
Rated output current 1.8 Arms
fEARE EIEEE : 0~ 50C, JBE : 90%RH LT (#EEAH)
Usage environment Ambient temp. Humidity or lower (No condensation)
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<N <N .
BHEBE - MBE Function/Performance

AU9290N10[] (&Afi#& 21 7") (Low price type)

% =R Model number
N100, 101, 102 ‘ N103, 104 N105, 106

¢ i 255 (#efg) ZIEPTRERLEEL : 1.0 MHz Max &L
INIVZART Pulse input 2 points(lsolayfed), Fr%qugngy : 1.0MHz Max. Unprovided
—ss _— 1 52 (#Ei3) 55 (#@#%) %2 152 (##3)
TRV Digital input 1 point (Isolated) 5 points (Isolated) %2 1 point (Isolated)
FILIVHE D Digital output Unpﬁ\)&//ided
BIERERE Communication function Unpﬁl\ﬁded RS485
PCED#EHRE Connection to PC | USB2.0 (Full speed)

E—_— Ve function | BRI BRE. . BAHBER. Bid 7t/ ER B BEE, BEE ./ 15 SRR A EURARE
TRAERRAE Protective function ae?clulrtrer,w‘f,_ Ovel;\oad. §1epﬁj{,”'0urrem comro\%r;o”f, Current offset erro]rL,_OverheLé? Qver ﬁtage, Power down, Parameter error, l\/Télﬁ%y error

0= =7 ANEEEPROMICECE
INTA—SEEIE Parameter storage | Gicred in a built-in EEPROM
IREERI Status display 28BLEDX1

Two-color LED
(RREFREL/NTA— R B LV E= LA RELT—5)
Parameters can be set and data can be monitored
_Kr i MBS E—REIGREESE-NICHE
BfFE—F Operation mode Position command mode or speed Commzmd mode

¢ AT e F-Pulse/R-Pulse %7:l% Pulse/Direction
/YVATESE—R  Pulse command mode | £ bR puise or Puise/Direction
—_ 7ot . : E—RDOERIT v THOBEEETHRE
LB 7 —5 5} AREE Position data resolution Set to be the integer multiple of E'asi% number of steps

4 BERSLELEFOEREERERIL TEHETE
E-2EH Motor current Rotating MotorTCurrent and Stopping Motor CLqurent setting by the motor rated current ratio.
B S— Movernent patier | BEIREE., B/ IR IRE . HRE L E

Moving speed, minimum speed, acceleration and deceleration

B S LB Origin search operation FERES. FRES. B, FEIA A RERE

Port asignment of origin signal, homing start signal, signal polarities and homing direction.

(= o TSCIZ# K U'Modbush* 323R A] 8E
BETENIY Communication protocol Select_ﬂ)_r'w_for communication protocol from TSC standard or Modbus.

=1 o | BIEREEL /N T DFE XN TE VIR TE FTRE
UARTERTE UART setting Baud ra{e, parity and number of stop-bit. a c
T 2NSA—% Votor parameter | BB SEHRIER, BEARA 575X EART v THERTE

Rated current, winding resistance, winding inductance and basic number of steps

[SEN=ESE] Ty =] N N — - F==3
ssE ; ; . EEEE. REERE RTM/NNDRXT—EXEEE_20]EE
E)fEIRRE Monitor for operating conditions Power voltage, temperature around power devices, driver status, etc.

e ; BHEME. BSNE. E—2EREeT=41]8E
L Mornitor for control data Actual-Motor-Position, Target-Position, Actual-Motor-Current, etc.

= i i EE32B N7 5— LO—REEZZA]EE
T =5 —
77— LR Monitor for alarm history Possible to monitor last 32 alarm codes.

%2 AU9290NT03EN1 040 LA A HEREIET 5L A BRS¢ A N
%2 Pulse input circuits are shared with digital input circuits in case of AU9290N103 and N104. %g
mx
5= . on
.*&n}b Connection @AU9290N105, 106M0#HE b
@AUI290N100. 101, 1020184 In case of AU9290N105, N106 g H
B s ] - - ;
In case of AU9290N100, 101, 102 PIN| €54 Signal name HE#EAZA Connection contents 1/0 g;
=23
PIN[{§5 4 Signal name EEREAA Connection contents 170 1 D4 RS485£ &= SN+l /o u’ﬁ
| BRIOAL | FRUE/RRNSEE ERLERAASEERLD (| | |2 TR :
> | #&S/YLR 1- [R-PULSE signal input for F.PULSE / R-PULSE fmode. N 3
Command pulse DIR signal input for PULSE / DIR mode. c D— ) RS485%§M_§%®_—1EU_ /0
3| #EW/VLZ 2+ | FPULSE / RPULSET—FOLEF-PULSEESAT | |y NI 4 - Side of RS485 differential signal
ARt A s e
AN - - signal input for F- - mode.
'1\1 4 | Gimmand pulse PULSE signal input for PULSE / DIR mode. | IN 5 ENABLE+ ERENFATE S
_ Drive permission signal
5 ENABLE+ . WEIH (S | IN 6 ENABLE _ . t
6 ENABLE— e s e IN 7 VDD Connect tﬁg%}]s%gﬁoof)tte{'grﬁ*egﬁgwer supply IN
ERE)EIR DO+ % HEf EREHEE IR D GND %
7 VDD Connect the + sﬁe of the drive pélWer supply. IN 8 VSS Connect the Gﬁlﬁ of the drive poC(/er supply IN
ERENE IR DGND % 5% e —
8 vSS Connect the GND of the drive povcler supply. IN Q1 R—SE—2DER
@AUI290N1103, 104DEA Connection of the unipolar motor
=) =0
( 5% RN
In case of AU9290N103, N104 PIN Sign;?name Conne e tents 1/0
= i w i E—SDAHIEL I FERERL TZEN
PIN| {85 Signal name gﬁwﬁf;jte;t;nfomems 170 1 comt Connect the motor of ﬁe A—phase)éommon terminal out
! INT _*“‘Q)Llé;gga{ii;%i}i‘\ T IN c 2 com2 Conr;EeSﬁ\?r%i%o?c?ﬁéﬁ;ﬁ%ﬁlggrﬁo%i\;r\ﬂinal out
2 IN2 7 Z2IVAT)2 Frcdiam /L A- IN E—-2OABBTFEERL TSN
Digital mpu_t;% or command pulse -1 g 3 A Connect theﬁmotgﬁr of the A}l—‘phase terminal ouT
3 IN3 oA S IN 4| & LECSOMBRTEEGBLTREN  ToyT
C SSAIL A4 E- RS LR onnect the motor of the ;p ase :ermma
'1\1 4 IN4 7IZ;\'gitaI input -4 or commmand pulse -2 IN 5 B Coﬁ&??e%ﬁ%@%ﬁf%@kh—géﬁgﬁnaI ouT
TR ANEENABLE AADIECAS = —52NB1RY 5t z
D1 IWVOOM ot sn cammon il of ENABLE b 6| B o P e louT
§ Frl{E
6 ENABLE Drive permission-’s?ignal IN
EIRDO+HAl & T ;
7 VDD Connect the ?s'\de of the drivelhpower supply IN @] U§B MinB .
s VSS TEOGNDEER N g X T EMRDUSBYT —7 IVERLTPCLERE
Connect the GND of the drive power supply Connect to a PC using commercially available USB cable
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2  HATFY I RSALIN AU9300
DC%/EFH for DC Power

SEL - w1 2AT9TE—ARTAN
High-voltage & High-output Step Motor Driver
.ﬁ E Features

. PATTZTy T ERENC KOIRE) KR EGE S TGS ZBRE), 1. Motor vibration is reduced by micro-step drive technology. You

2. 8457 L 2D SRS A I N 3B v Y. A 20 25 T ERE (X64) can drive step motor smoothly even at low speed.
LA, 2. Possible to set the resolution of command pulse freely not

o G e 3on o o e ~ affecting the micro step driving (x64)

3. VAR RETTEL STVAI/ORUVY TBRES, SO 3 you can drive your step motor not only by pulse commands but
TE—4ZWETEET, also by parallel I/0 or serial communication commands.

4. MBS TP T8 MEIEA T — P CEEREITRE, 4. Driving is possible not only by a position command mode but also
E—2OMNE 2IEEEDOATH AU, 7 IV AR THI AN, a speed _cor;\manq mode. A pulse generator is not required for

. N . R - just rotating/stopping your motor.

5. 35485/]) 71&%151%%&,@ VUL 1RO Mo =TT 5. If you use RS485 Serial Communication Function, you can easily
AR R 151l 537 2y 1< BT fE realize multi axis control (up to 15 axes) with one controller.

6. 737 X — 2L, USBTPCE L TV E 7, 6. You can perform a parameter setting by connecting to your PC
Ly b7y 7Y 7 MRS with USB. . _
@ﬁﬁ*k\7]27’:{70‘/71\@71?*—5’\"—“/“75‘5%1§-§77?_Fﬂ‘ﬁﬁo so;t{\(/)vgr(fn also perform a test run easily with special setup
(k—=4X—=Y  http://www.tamagawa-seik.co.jp) Set up software can be downloaded free.

7. Gt E AR TR AR S L (HP http://www.tamagawa-seiki.com)

8. E;ﬁ,&ﬂ U HSREFE L, 7. Limited step-out detection is available.

9. YUYTIL DONE 7T b )L 4 HE 2 A % Modb 8. Automatic origin search function is available.
Tﬁb ABIROEE SALERE odbus® B 9. You can select either TSC standard protocol or Modbus protocol

for serial communication.

B K> 1/ 2R, Model Designation WA HZEX outline

MIEESTERAE
A U 9300 N |:| I:' I:' Unspecified dimensional tolerance: %1
ANESEERE 92
-|_ T 0: /SILAFES oo | | 82202 - 5
T/Gl)blﬁttwsv = =
. ° A -
732 S by R ®
0 KL UYILZIES DH) 2 NILRFES -
R0 es FYURWAR E H24V o s
3 : RS232C Interface voltage for input signals ©| rﬂ\
Optional function 0 : 5V for both pulse command <t
0 : Unprovided and digital input
(Pulse command only) 1: gX\;Ofr Dlél_setclo_mmetmd,
1:PI or digital inpu
2 RSO485 224V f.or. both pulse command 7'_@|_| il @
3: RS232C and digital input IXMIEES =
EREELBRHT—4 5 O 02 ~
4:DC24V. DCA48V (DC15~55V% TEMATAE 2X945 21 | ©
Power supply voltage and drive motor O lﬁ'] D2
4:DC24 / DC48V (It can be used from 15 to 55V DC) 9 = |
Q| —
N
QEKAIR Y 4t v h(5I5%E) Ax7 82ty NARE | | =
Connector set (Selling separatary) Connector set content
[NTE WAV v dx74ty Mk Jx78ty MERX AN EN
Driver model number |Connector model number||Connector model number Set content
AU9300 EU3191 EU3191 VHR-2N, VHR-4N, XHP-12,BVH-41T-P1.1X6,BXH-001T-P0.6x12
.EZKHI*;% Basic Specifications
% X
Model number AU9300
B & DC15~55V
Power supply
BB E— 4 2N R —FHEF L2 R — FHE4R
Motor type 2-phase bipolar / unipolar
E—2EREgAR XA VAOXTy TEERWBE. X7V TAE E-20EKIT Yy TAE64
Driving mode of a step motor Micro step constant current drive  Step angle: 1/64 of a basic step angle
EIRH N ER
Rated output current 7.5 Arms
fEARE FEIBRE : 0~ 50C, i&E : 90%RH LIF (#EEAA])
Usage environment Ambient temp. Humidity or lower (No condensation)
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<N <N .
BHEBE - MBE Function/Performance

i, X Model number AU9300N40L[] AU9300N41[] AU9300N42[] AU9300N43[]
S i 25 (#E#3) AHPIBeREEE : 1.0 MHz Max
INIVZART Pulse input 2 points(Isolated), Frbequlency : 1.0MHz Max.
—s5 it i 1 = (#iR) 55 (#ig) 1 5 (%) 1 2 (#E4%)
TRV Digital input 1 point (Isolated) 5 points (Isolated) 1 point (Isolated) 1 point (Isolated)
—i ioi 5L 1 5 (#E#%) 5L &L
TYRIVHEN Digital output Unprovided 1 point (Isolated) Unprovided Unprovided
BIERERE Communication function Unpﬁ\)%//ided Unpff)lv/ided RS485 RS232C
PCEDIESRE Connection to PC | USB2.0 (Full speed)
i ; CEET. EHE ERNHER. ERAI VLN ER BREBERE. EEE T NTA—2EE ATUFIARE
REEHEAE Protective function Ove?olulrtrer?t— Overload, Stepﬁﬁ,lburrem comro\%r;o”f Current offset erro]rL,_Oveml_a? Over Etage, Power down, Parameter error, Mélﬁ%y error
S E AEEEPROMICECIE
INTA—SEEIE Parameter Storage | Sicted in a built-in EEPROM
IREERIR Status display %v%l-_c%BﬁjED
(FRTERIBEL INTA— 2B LV EZRABEL T — &)
Parameters can be set and data can be monitored
EEE—R Operation mode MNBEIESENEEITREESE-RIHRTE

Position command mode or speed command mode

¢ AT s F-Pulse/R-Pulse %7-i3 Pulse/Direction
/NVRIESE—R  Pulse command mode | {75 ico7R Bl ise or Pulse/Direction

= PR 3 E—2DEKRIT v TEROBERETHE
L& —2 5 A#AE Position data resolution Set to be the integer multiple of bas% number of steps

S HEFHSMMEIEROE RE ERE R TRE
E—2ER Motor current Rotating MotorTCurrent and Stopping Motor CLqurent setting by the motor rated current ratio.
S Movernent patier | BEIREE., B/ IR NRE . HRE L E

Movmg speed, minimum speed, acceleration and deceleration

ﬁ'ﬁﬂjbéj«'; Orlgln search operation 7 w. \Tn’;\ F?ﬁ#{:l’;\ *iﬁ'l‘ét Eﬁﬁ“ﬁm’i_’b'—'ﬂ

Port asignment of origin signal, homing start signal, signal polarities and homing direction.

‘g = _—— TSCHZ# & U'Modbush® #EIR T BE
BEZTENIY Communication protocol Selection for communication protocol from TSC standard or Modbus.

54 | BREEEH. ST DBE. AhyTE o D A AT BE
UARTEXTE UART setting | &5 5 ra{[e parity ajn_d number of stop-bit.
E—RINTA—R Motor parameter EARE T BEFEIN BZRAZ V2R BRI Ty THERTE

Rated current, winding resistance, winding inductance and basic number of steps

E){EIREE Monitor for operating conditions BRSBE BBEERE NT1/\DAT—ZXFET=S0E

Power voltage, temperature around power devices, driver status, etc.

HEHT—4% Monitor for control data | SLENLE. IESAIE, T-2BfiET=2plkE

Actual-Motor-Position, Target-Position, Actual- Motor-Current, etc.

5 i i EE32B N7 5— LO—REEZZA]EE
77— LR Monitor for alarm history Possible to monitor last 32 alarm codes.

.E.Jﬁ Connection

PIN| {§&%& Signal name BERAR Connection contents 1/0 r"’ul:g
¢ RN O+ % $Ei on
'_}l 1 vDD Connect the + sﬁe of the drive p(;l\'Ner supply. IN g:,",

=
EREHEIR DGND % #6t >m
2 VSS Connect the GND of the drive power supply. | !N gg
¢ oo = . = o 23
QN1 R—FE—2DE#T Q1 R—FE-2DER =
Connection of the bipolar motor Connection of the unipolar motor -
E5% AR E5% ERAR
PIN Signa,lg name Connecti(l)'n contents 170 PIN Signa,lg name Connecti(l)'n contents 170
1 A TS DOMARFEERL TS ouT 1 A T—ZOAMHFEEREL TRE ouT
Connect the motor of the A-phase terminal Connect the motor of the A-phase terminal
C N N C < dw - N
A E—S DA FEHEHREL TSN E—2OAHIE IR FEERL TS0
5 2 A Connect the motor of the Kiephase terminal ouTt g 2 Com1 Connect the motor of the A—phase}gommon Terminal | OUT
E—2 DB FEEE#EL T<ZE0 E—2DBHIEFEEE#REL T80
3 B Connect the motcﬁ of the B}l—‘phase terminal ouT 3 B Connect the motg of the B}l—‘phase terminal ouT
B E—2DBHIH T EE#REL T<ZEL E—2DOBHEIE I FERERL TZEN
4 B Connect the motor of the E;Lphase terminal out 4 comz Connect the motor of the B—phase)clfommon terminal ouT

ZR-FERDE—2DIHE ABSSUBIRIEFIRIERLEE A G T —

=0 (A 3 (AN S/ A
N =P~ BEERE o Zz—ik\?m THERIRE ATV AR DR FEDERD BELVEIICLTK
Signal name Connection contents - ) .

o *¢In case of unipolar motor, phase A and B terminals are not connected.
1 [HE®/LZ1+ | E pULSE/R-PULSE E—KDE* ! R PULSE{n’?lﬁ IN Insulate them with insulation tape etc. to prevent ground fault and short

Command pulse PULSE/DIR E—RD&x SAH ircuit wi i

— circuit with other terminals.

SV 21— R-PULSE signal input for F- PULSE / R PULSE mode. IN
2 |\ and pulse DIR signal input for PULSE / DIR mode. c|UsB MinB )

4L+ N | 27 2HEROUSBr —J IV E W TPCEESR:

C 3 C%;mand pulse F- PUIﬁlsJEéE/PULS_-E E@l\ta%t% FSPEUTI;EL“FAh IN Connect to a PC using commercially available USB cable
g oSV R2— F-PULSE signal input for F-PULSE / R-PULSE mode.
4 | B hmand paise PULSE signal input for PULSE / DIR mode. IN
= JE U
S Input Com D\;—n; |npu&:?)3mmon tem?nal IN
ERENEFRI(ES
6 ENABLE Drive enable sij.g?al IN
71 | FTVAACENREYET,
Connection signal of pin 7 to 12 of CNS3 varies depending on the option.
E4/VLZIEBIECNIDT1 ~4E TR LET, Connect command pulse signals to pin 1 to 4 of CN3.
CN3M5, 6E I3, BRENFFRIE S &AL T8, Connect drive enable signal to pin 5 and 6 of CN3.
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ATV T RSAIN

AU9236N1

DC%I}E\FH for DC Power

TINAT T enN—=T 27 v TOYJAZ H [ EE
Switch between Full-Step, Half-Step

.ﬁ :E Features
1.

TNZT T HRE) (20055 BIEE) &N—T 27 T BRE) (40055 #]

e HTEET

2. 2T 9 ¥y E— X OMEWE2.0AH 55.0ADHPAIZFHE T

3

3. FIANEIEEEL LT 22025 A (CWILZ/CCW/ L R)
L2 RO HFIZHIBLTOE T,
4. FIANEERESOANNBKIZ T + b H 7SI T E

‘3_

5. EBERISREEE S T 5
AFEE R T A NREAEIRIR T E 3, 6.
6. WA A LT 0. BRI OB I Al

—_

. Capable of a changeover between full -step (1.8° ) and half -step
(0.9°) operation.

. Capable of setting phase current of a stepping motor from 2.0 to
5.0A.

. Available for a 2-pulse mode (CW pulse/CCW pulse) and a 1
-pulse mode as driver operation signals.

. Input circuits for driver operation signals are photocoupler
-insulated.

. Operation of automatic current-down function can mitigate

temperature increases in the motor and driver when the motor is

idle.

Provided with overheat prevention function. A red LED lights up

and the motor stops automatically when a heatsink excessively

a A W N

LT, E-AEIERETE -

heat .
LEDAUT, E— 4 BRI LT, s
B KT A/ specifications ROHS comp"aﬁtopﬂc?gggt'i‘;‘

i Model number AU9236N1
EIR Power source | DC24~48V +5% 10A Max
HAER Output current | 2.0~5.0A Max/48 2.0~5.0A Max/phase
B % 7 X (HEE2R G ) }:g*ah@é&g excitation 2 ON gﬁr@g excitation 2 ON
Excitation method o > 4577{\,9: 7"’277’2{ vF
(2-phase excitation at shipping) Dip switch OFF Dip switch OFF

7#MAT 5 ATIER2200 (ERKSR)

ADESEE Photo-coupler, input resistance 220 Q (Refer to the connection diagram)
Input signal circuit ABDER1OMALLE20mALLT
Photo-coupler input current ranging between 10mA and 20mA
1ISILZAH 3 ‘D|R1§%0)721'f\777°50)%7ﬁt@$§73—r§] )
1-pulse input FyT I F ON DIR signal's photo-coupler current and rotation direction
PULSE Dip switch U ON CWEE -
DIR OFF [E1%= rotation
OFF CCWIEEz rotation
ANDES E.CWAARHICCWAHNDTAH T ZE 7 IFOFF, CCW A HBFHICW A H DT+
Input signal |2/SILXAR FryT Ao F 3 oNn M7 SEMIFOFFDOZERBFIC, CW, CCWA NI/ RE A HLEWZ E,
2-pulse input Di éwitch 7 Note : Make sure that CCW input photo-coupler current is switched OFF during
CwW P OFF CW input, and CW input photo-coupler current is switched OFF during CCW
CCW input. Never simultaneously input pulse to both CW and CCW.
LZ—T I THMH TS DEFRN ONTE—2H R THMHTZDE R OFF TE—2 b
Motor is not energized when photo-coupler current is ON. Motor excited when photo-coupler current is
ENABLE OFF
(HHTrRE2/ XL A ) NIV ANESuseckl EIT_EAVII T EER2usect T TAMATIDEFRHI ONDISOFFTENE
(2-pulse input at shipping) | Pulse duration of 5psec. or more ; rise/fall time of 2usec. or less Operation starts when photo-coupler current is switched from ON to OFF.
HAES ERETEmT(S) | IMBRENER)(A)=tHFEE(V)X2-1
Output signal | Current-setting terminal (IS) | IM (Driving current) (A) = Terminal source (V)x2-1

BAREEEELRIEL (HY, MABENER EHEICKRELEDAIT. T—46
4 on BFLELET X1 FONICTREREES v 2L ET,

BHAREERE TAvT Ry F - - - : ;

: . ; ; Provided with overheat prevention function. A red LED lights up and the motor
Overheat prevention function Dip switch OFF stops automatically when a heatsink excessively heats up. The prevention

function is cancelled with the dip switch ON.
) NG E A ADI_ENHBHI1sectt. HABARD K FEEEDRS
BEIHL Y (HRREENESXTE) | In operation 1 ON 50%CHILETS, Not in operation ON
Automatic current-down o Output current decreases to about 50% normal o
(operation setting at shipping) T1v7 X1y F L] OFF rate about 1 sec. ) TAVT A9 F OFF
Dip switch after first transition of input pulse. Dip switch
. B OF B 0~+40°C 90%RHLITF (fsEHE L)
A‘gﬁétﬂg In operation or lower (non condensing)
temp.humidity | & 7 B% —20~60C (fEHBLEZY)
In storage (non condensing)
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== 53 . .
KX connection diagram
RZ4/NRER
Inside of driver

NS A AV
Inside of driver

(@]
pd
[

27y TRZAN
Step Driver
AU9236N1

7

COM
CoM

EICIEEINE

CN1
—— DC+24~48V
—— GND

o] =]

T#hH T PC357NT (Z+—7)
Photo-coupler 5V 10~20mA | ~no

2200 —cw, DR +
RERFyI215F o2 CW/DIR-
Dip Switch S 3}— CCW,/PULSE +
ON\EM 4}— CCW,/PULSE -
2200 [
Cas| 5|— ENABLE +
%12 6 —— ENABLE -

W2 outline

|
|
B
h
[ )

"o
vI
mX
ef
3o
>—|
3%
[e]=]
=23
wZ

m

X0

QO]

5 85 4-¢p35XF R

2-p4.5XF X

36
24
—0
B
-
B
—X
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SHATFY7TE—4
TEAR—B

NATy NE

LIST OF MAJOR SPECIFICATIONS HYBRID TYPE
i =X
$42x | 2597H Model Number EREE | EHRER  A-LTIMT KEYAX | BRI
Size Step Angle . IS Rated Voltage|Rated Current| Holding Torque Body Size N—>
mm Deg. %E?;is:fi:it Output Shaft | v /phase | A/Phase ka:m mm .D?;ails
Model Sﬁwz?e Eﬁ (kgf-cm) in Page
0.72 TS3682 N1 N11 21 0.35 0.013(0.13) [ 120X 30
0.72 TS3682 N41 N51 1.1 0.75 0.013(0.13) [ 120X 30
|:|20 0.72 TS3682 N2 N12 4 0.35 0.024(0.24) [ 120X 46.5 *
0.72 TS3682 N42 N52 2 0.75 0.024(0.24) []120%46.5
0.72 TS3664 | N1E1 | N11E1 1.58 0.35 0.018(0.18) [124X30.5
0.72 TS3664 | N1E2 | N11E2 0.83 0.75 0.018(0.18) [124X30.5
|:|24 0.72 TS3664 | N2E3 | N12E3 2.35 0.35 0.028(0.28) [ 124X 46.5 0
0.72 TS3664 | N2E4 | N12E4 1.28 0.75 0.028(0.28) [124X46.5
0.72 TS3667 | N1E1 | N11E1 2.63 0.35 0.13(1.3) [142%33
0.72 TS3667 | N1E2 | N11E2 1.28 0.75 0.13(1.3) [ 142%33
0.72 TS3667 | N1E3 | N11E3 0.67 1.4 0.13(1.3) [142X33
0.72 TS3667 | N2E4 | N12E4 3.33 0.35 0.18(1.8) (142X 39
|:|42 0.72 TS3667 | N2E5 | N12E5 1.65 0.75 0.18(1.8) [[142x39 "
0.72 TS3667 N2E6 | N12E6 0.9 1.4 0.18(1.8) (142X 39
0.72 TS3667 N3E7 | N13E7 1.65 0.75 0.24(2.4) [ 142%x47
0.72 TS3667 | N3E8 | N13E8 0.9 1.4 0.24(2.4) (142X 47
|:|42 0.04 TS3689 N218 - 0.67 1.4 0.883(9.0) [ 142Xx58.2 o
Gearhead 0.072 TS3689 N210 - 0.67 1.4 0.736(7.5) [ J42x58.2
0.72 TS3624 | N1E1 | N21E1 1.95 0.75 0.42(4.2) [ 160X 48.5
0.72 TS3624 | N1E2 | N21E2 1.12 1.4 0.42(4.2) [ 160x48.5
0.72 TS3624 | N2E3 | N22E3 2.55 0.75 0.6(6.0) [ 160X 56.5
|:|60 0.72 TS3624 N2E4 | N22E4 1.54 1.4 0.6(6.0) [ 160X 56.5 e
0.72 TS3624 | N3E5 | N23E5 2.52 1.4 1.3(13) [ 160%86.5
0.72 TS3624 N3E6 | N23E6 1.82 2.8 1.3(13) [ 160%86.5
0.72 TS3630 | N1E1 | N21E1 2.46 1.4 2.1(21) [ 186X 64.5
0.72 TS3630 | N1E2 | N21E2 1.6 2.8 2.1(21) [186X64.5
D86 0.72 TS3630 | N2E3 | N22E3| 3.82 1.4 4.1(41) (186X 96.5 75, 76
0.72 TS3630 | N2E4 | N22E4 1.88 2.8 4.1(41) [ 186%96.5
0.72 TS3630 | N3E5 | N23E5 2.38 2.8 6.3(63) [186X126.5

* H.TIREREFRICTAEBBAREE TOE,
(M7 =131 N'm = 10Kgf - cm)

sk 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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NAR—=SR2T

EENBEN

DRIVER SPECIFICATIONS

Bipolar Pentagon Constant Current Driving

TWVATYT /=7

BB AR 2797 ES b &
Drive system FULL-STEP/ MICRO-STEP
__HALF-STEP
F = Model number @ AU9112N10| AU9118N1 | AU9119N1 @Augzgem @Augzgs AU9280
(B RIMLA%R~—) (Page) (P.79, 80) (P.81, 82) (P83, 84) (P.85, 86) (P.87, 88) (P-89, 90)
B (DC)
: 17~40V 24V+5%
. | Direct current (DC
ANER — (%)

Input i (AC) 90 ~ 110V, 50/60Hz, 100~230V:£20V, 50/160Hz,
power |Alternate current (AC) B8 single phase B single phase
PPV T

Current consumption 3A Max 3.5A Max 3.5A Max 3A Max 0.8A Max 3.5A Max
) L]
65 [HRD s o o (N1, N2 type) | (N41, N42 type)
o [
09 [I24 TS3664 ® ® (E1, E3 type) | (E2, E4 type)
o [ [ J
HEE-—4 17 L sy o (E2, E3, E5~ES8 type) (E1, E4 type) |(E2, E3, E5~E8 type)
Applicable
motors |17 [J42 TS3689 o o o o — o
23 [60 TS3624 [ { L L — L
® ® °
34 [86 TS3630 | (E1,E3 type(1.mp) o o (E1,E3 type(1.mp) — (E1, E3type)
Bk & B & 0~1.4A Max/4fl [0.5~1.4A Max/#fl [0.5~2.8AMax/Hfl | 1.4A Max/48 0.35A%  |0.5~1.4A Max/ii
Driving current Phase Phase Phase Phase Phase Phase
ERENE AL TE R1—LTEHE TR yF TETE TIANZAyF THE
Setting of driving current | Set by variable resistor Set by digital switches Set by digital switches
S / =L = AN | TV F TRE | TIRIV ALy F THE | TIOUVA v F THE By F TEHTE| TV ZA v F THE
BEIALATONRIE | LB GO% A | T g | as100%) | (27~90%k) e A
Setting of automatic current-down (Reduce to 60% at stationary | Set by digital switches | Set by digital switches | Set by digital switches | Set by digital switches | Set by digital switches
A A A K CW.CCWABZAR (270v0 /) /PULSE-DIRAR (1700 AHR) I #az
Input signals Switching of CW-CCW pulse input (2 clock mode) / PULSE-DIR input (1 clock mode)
jEE s 27v7 A FULLHALF 4§47 HEARZT v TAICILERA250 73 2]
! ;71?& Step angle Switching of FULLHALF step 250 interpolation Max to the basic step angle
RESTRE) | pLobgy Bl ON/OFF 02
Setting of|  Current-down Fixed ON/OFF switching
functions - -
(bydip- | BE & T E EE HIGH/LOW t1W#az Eij HIGHILOW §]/)#:4
switches) | Driving voltage Fixed switching Fixed switching
— . - - R /b )z
a7k EREE, L DYLEA R e
Built-in test Switching of low speed rotation / none speed rotation / none
BRED/ X)L X 74bHTZOFFAS5ONTEIE. DIRA/IIZONTCWEER
Driving pulse Triggered at the edge of OFF to ON of photo-coupler, CW rotation for ON of DIR input
o AR—JLN OFF T4hHTZONTE—2FhHOFF
llﬁfétﬁ Hold-OFF Excitation of motor is OFF for photo-coupler ON.
npu _ N = o .
signals | ¥17AATy7 AV _ 2Ty T EOFERERIR
Switching of micro-step angle Capable of setting 2 kinds of interpolation
ALIRE ON/OFF V)47 ON/OFF V)
Current-down switching switching
HAOfES. Ex &% EAKRZTyTH0.72°DIHE 7.2 BICT4 AT 0N

Output signals & Origin reference point

Photo-coupler ON for each

7.2° in case of the basic step angle of 0.72°

s F B E E 0~40°C 90%RH LI'F 0~40°C 85%RHLITF

Operating temperature & humidity Max Max

% 7 = phi I —10~70°C 90%RH LI'F —l°~7°° —10~70%
Storage temperature & humidity Max MHHL@; 90%RH LT\zA—an

agans, 68
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DZOmm (size 08) HB TvPE

o ~ RoHSX# ity
- RoHS compliant products
é
o
&
4-M2 & 2Min o
Depth 7
$27
>/_ 7%025
°7 cj I —
PR
gl =3
2 1.5 el 3
i
D1 610.2 (o) 1 01‘ L11 811
Deoto.s
z ¥ s 2797 | EREE | ERER | BIRER |(A—LTY| T2 |O—%1F—+v| B B
-2 N1%74
0% Model Number o ¢
=3 Step Rated Rated Winding Holding Motor Rotor Mass
R4 Angle Voltage Current | Resistance Torque Length Inertia
S&| A EIL:: L
& | Single Shaft | Dual Shaft (Deg.) | V/Phase | A/Phase | Q/Phase | N-m(kgf-cm) mm 107kg-m? kg
TS3682N1 | TS3682N11 | 0.72 2.1 0.35 6.1 (%011393 30 1.9 0.05
1 .
TS3682N41 | TS3682N51 | 0.72 1.1 0.75 1.4 ?(501133) 30 1.9 0.05
TS3682N2 | TS3682N12 | 0.72 4 0.35 1.4 ?dozzf) 46.5 4 0.085
o .
TS3682N42 | TS3682N52 | 0.72 2 075 26 ?6022;‘) 465 4 0.085
@ 7T LM ————003mm Max at the load @ EFIEH —————100MQ  Min (at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
5 @ XZ7XMNTL A ——————0.075mm Max at the load @ EFME ————— AC 500V (Imin)
#H Thrust play 9.8N(1.0kgf) Dielectric strength
= @ FAARERE — —20~+50C
Operating temperature range
Q@B BEBEER —————80C Max (Resistance method)

Permissible temperature rise

HOEE E—207—ZAREBEIFIOCTUT THENCEZEL,
%NOTE * Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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|:|24mm (size 09) HB TYyPE

o ~ RoHSX#I>
- RoHS compliant products
nln mj L=200Min
4-M2.6 i#& 2.5Min
- Depth
VRN ; T
C °§ og £ }
1/ 28 [
I e By e R H
4,502 10*08
+0. <7_“ hﬁ%%)
[Crg=02 (Effoctive longth) | 1.5 10%05
. (75yMERE)
24208 15%05 L=t 101 |(Effoctiva lengih)
% = 7T | EEE | ERER | BSER | A7 | T-4E |O-a1F—v] B B
Model Number o 1%
Step Rated CRated RWmdlng }_-Ii_oldlng I_MotoF] IRotor Mass
Angl Volt t ist. t ti
. H‘ $m ﬁﬁ ﬁﬂ ngie Oltage urren esistance orque erll_g nertia
Single Shaft Dual Shaft (Deg.) V/Phase | A/Phase | Q/Phase | N-m(kgf-cm) mm 107kg-m? kg
TS3664N1E1 |TS3664N11E1|  0.72 1.58 0.35 45 8501188) 30.5 4.2 0.07
TS3664N1E2 |TS3664N11E2|  0.72 0.83 0.75 1.1 %01188) 30.5 4.2 0.07
TS3664N2E3 |TS3664N12E3|  0.72 235 0.35 6.7 ?602288) 46.5 8.3 0.12
TS3664N2E4 [TS3664N12E4|  0.72 1.28 0.75 17 8)-02288) 46.5 8.3 0.12
@S 7ILTLA 0.025mm Max at the load @ iRk 100MQ  Min (at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
@ XA TLA 0.075mm Max at the load @ iR E AC 500V (1min)
Thrust play 9.8N(1.0kgf) Dielectric strength
@ FRABEEE —20~+50C

Operating temperature range

@ FFERELR

80°C Max (Resistance method)

Permissible temperature rise

MIER TS0 —AREBEIFIOCTUT THENC LS,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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s1ize 17) HB TvPE

o ~ RoHSX*Fit
- RoHS compliant products
mm mﬂ L=200Min
4-M3 F& 4.5Min
Depth
‘e _ g
1l & Sl
Q <
s}
0
. — )
15:0.5
502 (TSI RHE)
(31202 (Effective length) 2 1505
TSI RHE)
[J42203 2005 L= 151 (Effective length)
% = 7T | EEE | ERER | BSER | AP | T-4E |0-21F—v] B B
Model Number - "”’7
Step Rated CRated RWlndlng I_-il_oldlng LMOtOL IRotor Mass
Angl Volt t ist t ti
. H‘ §m ﬁﬁ iﬂ] ngle oltage urren esisitance orque er|1_g nertia
Single Shaft Dual Shaft (Deg.) V/Phase | A/Phase | Q/Phase | N-m(kgf-cm) mm 107kg-m? kg
TS3667N1E1 [TS3667N11E1| 0.72 263 0.35 75 (01-1393 33 35 0.2
TS3667N1E2 | TS3667N11E2|  0.72 1.28 0.75 17 ?1' 133) 33 35 0.2
TS3667N1E3 [TS3667N11E3| 0.72 0.67 1.4 0.48 (01' 133) 33 35 0.2
TS3667N2E4 |TS3667N12E4|  0.72 3.33 0.35 9.5 (01' 18% 39 54 0.24
TS3667N2E5 [TS3667N12E5|  0.72 1.65 075 22 ?1- 18% 39 54 0.24
TS3667N2E6 |TS3667N12E6|  0.72 0.9 1.4 0.67 ?1' 188) 39 54 0.24
(5] TS3667N3E7 |TS3667N13E7| 0.72 1.65 0.75 22 &;244) 47 68 0.31
+8
=) TS3667N3ES |TS3667N13E8| 0.72 0.9 1.4 0.65 i) 47 68 0.31
>
T
é @ > 7T LA ———0.025mm Max at the load @ iEIFEHR ————100MQ  Min (at DC500V)
= Radial play 4 9N(0.5kgf) Insulation resistance
@ XT7ANT LA ——————0.075mm Max at the load @ #FMHME ——— AC 500V (I1min)
Thrust play 9.8N(1.0kgf) Dielectric strength
@ FRABERE — —20~+50C
Operating temperature range
Q@ BBELER ——80C Max (Resistance method)

Permissible temperature rise

MIER T E— IO —AREBEIFIOCUT THENC LS,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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——
|:| 42mm size 17 HB éi;r;;aél\ &
O' 1 80 o' 1 ° RoHS compliaﬁ?&‘?ggg

D42i03 2010.5 L12
+30
(31202 3007
3
22 ~
m 12
glo
- o3|
o] I & i b =
N <[~
~ S0
Q| _ _
N1@ T
- +(\D 1
$52 o s .
—@ E 4-M3  R&6 N
‘ Depth <
277 ERER,
. StepAngle | EREBE | FREE | po 9 | A-NF gy | E—sEL | BpFr | B OB
i :T:t e esistance :
7 SR Deg. Rated Rated Q/Phase | HoldingTorque Motor Rotor Mass
Model Number| ~ > 02t Voltage Current prames (FFRMLY) Length Inertia
ZWV27y7 | ViPhase | APhase | poiore N-m(kgf-cm) mm x107kg-m? kg
Full step
connected
TS3689N210 1:10 0.072 0.67 1.4 0.48 0.736(7.5) 58.2 35 0.3
TS3689N218 1:18 0.04 0.67 1.4 0.48 0.883(9.0) 58.2 35 0.3
@5 FINVAE ———0.Imm Max ® FRARAERE ——— —20~+50C
Radial Operating temperature range
@ XX MAHH ————025mm Max O FRBEEER ———80C Max
Thrust Permissible temperature rise
@ MERIEHR ———100MQ  Min (at DC500V) @ /\v /T yYa—————45min Max
Insulation resistance Back lash
@ HEFHME ——— AC 500V (1min) KITEE T2 —AREREIFOCUFT THEV S,
Dielectric strength %NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
h R
WIRING DIAGRAM
TR EIER - TR U ERAIY 5 R TH A CWEIER
= Blue Swithing sequence for CW rotation viewed from mounting end.
Phase A Step Blue | Red |Orange| Green | Black Step Blue | Red |Orange| Green | Black
& Black 7= Red 0 T — T 6 — T T
B#E 1 + — — 7 — — +
Phase D Phase B 2 + + - 8 — + +
% Green” C#H 2z 8 + - - 9 — — +
Phase G & Orange 2 " T — 5 - - - m-u
5 - + - 9
m>
o Q (ﬂ"i
INIWALA F—BMIVIHHE Frroriny) 32
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque) >m
=L
o=
TS3689N210 TS3689N218 & S
TORQUE N-m . = e TORQUE N-m i . o
(kgf-cm) EERRTI/N DC24V 1.4A/18 (kgf-cm) EERRTT/N DC24V 1.4A/48 )
Constant Current Driver DC24V 1.4A/Phase Constant Current Driver DC24V 1.4A/Phase
1.0 (10) 1.0 (10)
0.5 (5) 0.5 (5)
0 40 80 120 160 200 240 0 20 40 60 80 100 120
—= [FERE [rpm] —= [EEERE [rpm]
\ | Rotaltion speed | | \ | | IFiotation slpeed |
0 5000 10000 15000 20000 0 3000 6000 9000 12000 15000 18000
—= ILZRE [pps] TIVATYT —= JVRERE [pps] ATy T
Pulse speed Full step Pulse speed Full step
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DGOmm (size 23) HB 1vyPE
0.72°

RoHSXtit

RoHS compliant products

. (FF9MERE)
(79N ERE) L=305Min m] ﬁftfgghve length)
(Effective length) ¥ f—] [l
4-¢4.5 1505 & |os
. N I |==
A f
°§°§* e - 8 i1 |83
% %f - [ —— O
1 [ ls—é
H
1.6%03 5 . = =
s -t 18 B (T
: Detail of rear shaft (Dual shaft)
A 25y 7| EREE | EARE R | BISESR (AT | T4k | Oo—% |8 8 [F71/\0f6¢ Hit
Model Number (1% 1F—% Combined driver /
Step Rated Rated | Winding Holding Motor Rotor Mass Charact.
Angle | Voltage | Current |Resistance Torque Length | Inertia
Ao W L : AU9118N1|AU9119NT
Single Shaft Dual Shaft (Deg.) | V/Phase | A/Phase | Q/Phase | N'm(kgf-cm) | mm [107kg'm?| kg
TS3624N1E1 | TS3624N21E1| 072 | 195 | 075 | 26 &422) 485 | 175 | 05 iTg-1 —
TS3624N1E2 |TS3624N21E2| 072 | 112 | 1.4 058 (04422) 485 | 175 | 05 i;'Q S
TS3624N2E3 | TS3624N22E3| 072 | 255 | 075 | 3.4 (g-g) 56,5 | 220 | 0.7 ige’ —
TS3624N2E4 | TS3624N22E4 | 0.72 1.54 1.4 1.1 (g'g) 56.5 220 0.7 i::)-4 —
TS3624N3E5 | TS3624N23E5| 0.72 2.52 1.4 1.8 (11':?) 86.5 440 1.2 i:;-s e
TS3624N3E6 | TS3624N23E6| 0.72 1.82 2.8 0.65 (11'::33) 86.5 440 1.2 SE— 92
@ T7ILTLA 0.025mm Max at the load @ fEiFRIET 100MQ  Min (at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
@ XZXNTLA 0.075mm Max at the load @ HEIFRMIE AC 500V (1min)
Thrust play 9.8N(1.0kgf) Dielectric strength
O FERAREE —20~+50C
Operating temperature range
@ FRRELR 80C Max (Resistance method)

7 3 daingaus,

Permissible temperature rise

MTEE T 207 —AKREABEIZOCTUT THENCEZEL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.



INIVALA F— BRIV a7y iy
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TORQUE N'm
(kgf-cm)

K34 /\ Driver AU9118N1
110}t PHASE CURRENT 0.75 A

. fs:MAXIMUM STARTING PULSE RATE
HBRREMS

INPUT VOLTAGE ACI00V
GEN. TEST COND{ — FULL STEP 072°STEP
TORQUE N'm - = = HALF STEP 0.3§°STEP
1(509 ©M) oL ASE CURRENT 1.4 A PULLEY INERTIA : 100 geom’
7

0.5(5)

\., 0.5(5) cddiil I \ o
s N T

n N
0 T

fs | |%% \\

SH N
102 10° 107 PULSE RATE" ST 10° 10* PULSE RAes
ht Ps) 1-2 o)

Fig. Fig.
TORQUE N-m TORQUE N'm
EN kgf-

1(50? °M PHASE CURRENT 0.75 A ol

1(10) PHASE CURRENT 1.4 A

1
0.5(5)

M 5o |

\ A
\‘ 05(5) 4

\ {
fs | |fs) \““
0—¢ \

=

fs \
N[ ] fs 3,
102 10° 10° PULSE RATE 02 10° 10° PULSE RATE
1-3 P9 1-4 (PPS)
TORQUE N-m
s 1(k89f'cm)PHASE CURRENT 1.4 A .
8(18) K34 7\ Driver AU9119N1
L d-FL - S MAXIVUM STARTING PULSE RATE
1.5(15) T N T BB | NpUTVOLTAGE ACTOOV
AT N[ GEN. TEST COND. — FULLSTEP 0.7271STEP
i ) TORQUE N-m = - = HALF STEP 0 3§7STEP
“. 1 8(58? Cm)PHASE CURRENT 2.8 A PULLEY INERTIA : 100 g-om
: ' 7T IN
1(10) LTl %
| 1.5(15) — - s
0.5(5) | ‘mJ_:l
) 1(10 3
: (10) y ﬁ =
\\ Y im
fs| I 8 . o4
\ s ] [ 1"%
0 2 3 « PULSE RATE ) e}
10 10 10 =
0.5(5 2
1-5 (PPS) () A U,g
Fig. v )
fs ﬁ k
0 N 102 108 104 PULSE RATE
- (PPS)
2
Fig.
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|:|86mm (size 34) HB 1vyPE

o _RoHSX s
- RoHS compliant products
(7F9hERR) = i _
(Efchiive length) L=300Min O EHE)
nm 25025 [jm (Effective length)
[ﬂﬂ 4-¢5.5 2510.25
| i
‘ s
O%E iy 8 e
- o — B bR == |
3 LN -
28
= i
7.5 ®Eh M (M)
3005 L Detail of rear shaft (Dual shaft)
3 \
- 11202
Bon PR (RitRE)
Detail of shaft end (Front and back)
A A7y 7 | ERBE | ERER | BIRER | 50707 | B4R |40 | B B |R5qN0EL 4/ fit
Model Number o “l’? Combined driver / Charact.
Step Rated Rated Winding | Holding [ Motor Rotor Mass
Angle | Voltage | Current |Resistance | Torque | Length | Inertia
- o L AUSTIBNT | AU9TIONT
Single Shaft Dual Shaft (Deg.) |V/Phase | A/Phase | Q/Phase | Nm(kgfem) | mm | 107kg-m?| kg
TS3630N1E1 TS3630N21E1 0.72 2.46 1.4 1.76 (22‘11) 64.5 900 1.8 Cq'1 E—
TS3630N1E2 | TS3630N21E2 | 072 | 16 | 28 | 057 (22-11) 645 | 900 | 1.8 |—— i§'1
TS3630N2E3 | TS3630N22E3 | 0.72 | 3.82 | 1.4 | 2.73 (‘}1-11) 965 | 2000 | 3.0 i1g'2 —
TS3630N2E4 | TS3630N22E4 | 0.72 | 1.88 | 2.8 | 067 (“‘ﬁ‘) 965 | 2000 | 30 |—— é‘_z
TS3630N3E5 | TS3630N23E5 0.72 2.38 2.8 0.85 (%'g’) 126.5 3000 4.0 E— igs
@ > 7ITLA4 —————0025mm Max at the load @ MEFIEIt ———— 100MQ  Min (at DC500V)
Radial play 4 9N(0.5kgf) Insulation resistance
@ XFXMNTL A —————0.075mm Max at the load @ MEIFHE ———— AC 500V (Imin)
Thrust play 9.8N(1.0kgf) Dielectric strength
@ FEHAREE —  —20~+50TC
Operating temperature range
@ FREELER —————80C Max (Resistance method)

Permissible temperature rise

MIEFR BT —AREBEIFIOCUT THENC LS,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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INIVAL A F— ML 7y iy
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

KZ4 /X Driver AU9118N1

;BHREM

fs:MAXIMUM STARTING PULSE RATE
INPUT VOLTAGE AC100V

GEN. TEST COND.| —— FULL STEP 0.72°/TEP

TOROUkE ;\Lm TOROUE ;\l-m - = = HALF STEP 0 36°STEP,
3(:(;0? °™ PHASE CURRENT 1.4 A 6(6(30? °™ PHASE CURRENT 1.4 A PULLEY INERTIA : 28kgam
Lo 2= mrER o \-;" L
2(20) N 5(50) B AT T
\ . =1-r71 \ N
110) N 4(40) 5
fs f§ X
oL \ K 3(30) J
102 10° 104 PULSE RATE
PPS g
1-1 °Pe) 2(20) :
Fig.
1(10
(10) fs| |fs \ |
9 N
0 N 102 108 10* PULSE RATE
1-2 (PPS)
Fig.
NS4 7% Driver AU9119N1
TORQUE N'm TORQszE ][\l-m)
(kgf-cm) gf-cm
4(40) PHASE CURRENT 2.8 A 7(70) PHASE CURRENT 2.8 A
3(30) et 6(60) f==t”
[mrez=a = £ 77 \\ iR q
2(20) = 5(50) i
\ ‘\
1(10 h 5 4(40
(10) ol I N (40) .
0T 2 10° 10° PULSE RATES 3(0) )
v PP '
21 FFS) 2(20) N
Fig. \! s
s:MAXIMUM STARTING PULSE RATE 1010) fs| f \&
. i s| |fs S
FERABREM | INPUT VOLTAGE ACIOOV )
) PULLEY INERTIA : 28 kg 3 o—
(k9f-Cm) b ASE CURRENT 2.8 A gem 2-3
5(50) — Fig.
3T N T
4(40) = ’
3(30)
2(20) =
1(10) N
fs |fs \ AN
e 108 10° PULSE RATE
oo (PPS)
Fig.
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5-PHASE STEP MOTOR ENCODERS

SRS, & M Lo 2 LA R R = T,
JiiE SR L B L — PRI 2 e A !

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

and closed loop control are possible.

WXy 7E—42I>0—4 FEX—E Lineup of step motor encoders

HA4X B O ERRE (C/T) 27y TE—RZIO-EHRK EANIEd (ERXT v 7TE—42HKX)
Size Phase Resolution Basic model of step motor encoder Outline (Basic model of applied step motor)
17 & 5 500 TS3672 1 (TS3667)

23 7Y 5 500 TS3623 2 (TS3624)

34 %) 5 500 TS3634 g (TS3630)

I - ABOATHERCEHEREICENET, RS 1. EREeWAA-—T AL IRETI O RIANBEACKHIBTEET,
Outlines and specifications of relevant encoders are given in the next page. 2. E-20OKREEEEILI-FRED/HEOCLT CHEATIL,

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.

WATy7E—42103-4 BRAEEHE Model designation of step motor encoders

TSLILILILIN L

77 aingaus,

I a—gfF2iX

Basic model of step motor encoder

LLJED]

T— 2 B{EDON.EF
Number(s) after N and E of the model number of the above applied step motors
1:F=7raLv428h ABES

Open Collector Output
2: 14 RIAMNHA
Line Driver Output
5 : 500C/T

Signal A, B

A BfES
Signal A, B

|

* 7> 3 > option

3:4—-7>aLv4adh AB,ZE

Open Collector Output
4: 14> RF1NHD

Line Driver Output

Signal A, B,

A B, Z
Signal A, B,

=

=}

=1
=
z

=
=
z



WA 2] (x> a—-48)  Outline (Section of encoder)

($£38) HBEHNAEL05
20 “Comm‘pn - 5 Unless otherwise specified, tolerance is +0.5mm
YoNRT=TN Mt ¢ 205 (2.7) 20.5 (2.7)
: (04) E | ®8E (30)
Shielded Cable 8 )
—~ C
o
%5
— o s
(X7 vy TE=4)
Step motor
_} 8 N\ ‘ Y
(3} N
Ur (3] " L’- I )‘
| 8 )
_ _ © ©
_ __ | © _ __ | ©
0 0
S S
17 (3)
X1 2 3

ERR) 1. ATy TE-RBONMTEEETR—JLIED [XT7y TE—-42] 28BT I,
NOTE : 1. For dimensions of the step motor, see p.67ff.

BT d—45{# Specifications of applied encoder

1. I>O—448E Performance 2. 9##BE Resolution
{ERRNEEEEEE L aE’ E—218%
Operating Temp. 0~+85C Phase 5
7 E
DC+5V +5% R 500 C/T
B B 40mA Max (F—7>aL72HH)
Supply Curren (Open Collector Output) 4 7’- °:/ ED% tion
100mA Max (1K 51/t ) -7 Optio
= _ ;%'”;U'it'vz bOAU‘pE;",:E 1) . SO SHERE (1.000C/T) OBUENATEETY,
T = - ot , oders wi are available
Code Incremental Phase A, B Encoders with 1,000C/T are available.
L Py 2) L ZH (472 2) OMNATEETTE.
Response Frequenc 80kHz Max .
P q y Possible to add phase Z (Index).
frifE ab.cd 1/4P + 1/8P y " .
Phase Shift - 3) . E— 4 OJiEHEE O AR ITHETT .
18 M B = 5x10 kg'm? Max Phase focusing with excitation phase of a motor is possible.
Moment of Inertia ENCODER ONLY

3. HAHEE Form of output
1) #—7>3aL 7% Open collector

+5V
Hoh @ OB 25C1623 184 H ; -
Output Circuit a_‘f‘ Equivalent A L 4700 IC/:I—GItﬁﬁ%
to 25C1623 H onnection
. yre —
BAHEHNBE 30V WHEN B 1 [ # JE| vime
Max Allow. Output Volt. OUTPUT IS -H- alblcld OUTPUT unction olor
BAFAENER 50mA WHEN P DC+5V ;F Red
Max Allow. Output Curr. OUTPUT IS -L- _ GND = Black
o PN ST
TEY - TR ' 5 1 se0 Max EmARMEL VR CON — wnghaEEs ATA Phase | _# Green
Rise Time, Fall Time = H » Viewed from snait en Output Wav(e) form B #8 Phase # Yellow
measuring Circuit -
= .= oo . P —K
2) S K51 Line driver g’igge K (z #8 Phase) | (B)(White)
a,b,c,d EMNA Vce m
T [(=EWAREEN S I a—4#EHS mD
HoA B OB A#g [ L (Rohm) 1 & Connection ST
g . AM26C31IDB (T.I) a £ %X Apm Sh
utput Circuit AT M LI . e BE )—Kiges R
B 18 AB 18 Function Color Z';m
DC+2.4VMin _ WHEN — 1 DoT5v = Rod o]
B oh E S OUTPUT IS -H- Bl LI 1L Y vy 7 Re g
Output Signal [ DC+0.4VMax__ WHEN BT #40% & ) B T CW — P GND N R 28
OUTPUT IS -L- CW, viewed from shaft end 77 (Rohm) AffPhase | 3Brown  BEH
FARALENER + 20mA Max % =t & A #8 Phase #& Orange S
Sinking Current Typical B #8 Phase # VYellow
- (Z 48 Phase) | (#)(Green)
(Z #8 Phase) | (&BH)(Clear)

g, 7 8



AU9112N10

RoHSXt it

RoHS compliant products

DC%/E\FH for DC Power

® AJIDC 24 V (JADC 40 V)
® 1'J11.4 A/H Max

® i i FULL., HALF 25 v 7
@ ANEF 1/ 25AL 27900 2RI

@ HEHL v &Y VBRSNS
® (A&
@ /MR E

.q:# £ 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

[ [is 1’«% Specifications

1HH

ltems

fHHkfE

Specifications

Power supply

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

(HTRF 1.4A/48)
Output current
(1.4A/phase at shipping)

1.4A Max/t8 phase

HAEFIHISLAZEEECP1-CP2RICHL TUL\3, (2 [VI=1 [A/48])

AU 2—LRVITERIE 0~1.4 A TEEREN T HE

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 #® A KX

(M 7eTRs4-54E k)
Excitaiton mode

(4-5 phase excitation pattern
at shipping)

(FIVZF570.72°/STEP)
(Full step : 0.72°/STEP)

4 #8Eh#% 4-phase excitation
TAV TR F

Dip-switch

(N=72770.36°/STEP)
(Half step : 0.36°/STEP)

4-5 1REh#% 4-5 phase excitation
TV TRy F

Dip-switch

1

E Z’:F E Z':F

A A 5 EH B TAAHT I ANER 390 Q(EREHSHE)
Input signal circuit Photo-coupler, input resistance : 390Q (Refer to the connection diagram)
1 JVLAAH 2 DIREED74hH 77D EFEREEHF
1-pulse input Fo T A F ON Photo-coupler current of DIR signal & rotation direction
PULSE Dip-switch D OFF ON CW [@]#z rotation
ol OFF CCW [z rotation
ANES | 270020 H 2_oN  EIUAAALTOWVEWANDTHMT T BIREOFFDZL,
Input signal | o.puise input | FrvTRAvF %7, FIRFICCW. CCWAHIT/ SV ZEAALENEE,
CW Dip-switch E 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—7I TAMHTZDERNPONTEREE Non-exciting for the photo-coupler current ON.
Enable TAMHTSDERNPOFFTHIRE  Exciting for the photo-coupler current OFF.
JXJVAWE 5 wseckl b 3L _EVIL T YRR 1 wsecd T
Pulse width : 5us Min, Rising-up time : 1us, Max
JXIVRTERE 5w seckl b /LA ELEEL 50 KppsL T
(HTETRE2/ XILZ A A) Pulse interval : 5us Min, Pulse frequency : 50 Kpps Max

(2-pulse input at shipping)

JNVAEBE1"14~8 V,"0"—8~0.5 V

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

THhHT I DERN OFFLSONTENE

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

BEhL> &gy
Automatic current-down

BB HAERD EEBEFDH) 60%5 7T B,
The output current at stationary is reduced down to approx. 60% of operation.

B F B BB . E

Operating temperature & humidity

0~40°C 90% RHLIT (iEBLECL)
0~40°C 90% RH Max (non condensing)

g =
Mass

#7959
Approximately 95g

79 aingaus,



W EHREE connection diagram

CN1(B6B-XH-A) E> 7Y 1 >
Pin assignment of CN1 (B6B-XH-A)

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

29 £ % Name Pin No. £ % Name
Pi:'\ll\loo. 17NV ZR AN DB | 2 73V Z AT DBF 1 DC + 5V 30mA Max H 71 Output
' 1 pulse input 2 pulse input 2 /iR Power supply DC + 17 ~ 40V
1 PULSE + CW + 3 &R Power supply DC + 17 ~ 40V
2 PULSE — CW — 4 &R Power supply GND
3 DIR + CCW + 5 Z&B Power supply GND
4 DIR — CCW — 6 E—&#EMR F Motor lead : Blue
5 4% —7J+ Enable + 7 E— 24548 7= Motor lead : Red
6 4 % —7I)V— Enable - 8 E—2#E#%  #8 Motor lead : Orange
9 T —2#E#%  #F Motor lead : Green
10 E—2#E#5 2 Motor lead : Black
ILbA-TRE K1/ 3ER
Inside of c%ré:?sllsr :Isr;%ge of driver 1 DC+5V 7 (30mA Max.)
1 AAA Output
ol kY4l 23 ®mEDCH7 ~40v
Power supply
(PULSE) {;}7 45 oo
3, 3900
(DlF{){;}7 IR SES EAf Phase
£ Black
5 3?00 6 7= Red
6 wv#idK p B#8 Phase
A Z=T) 7 55*527‘-‘?“3&—?
3 -phase step motor
(Enable) 8 ks & Oragge ’
—— 9 (02;:]
Phase
10
CN1(B6B-XH-A) CN2(B10B-XH-A)

W42 outline drawing

B10B-XH-A (JST)

BF XHP-10 (JST) 18
Mating connector XHP-10 (JST) attached

EEIC$EIR

l E
DRW D E / 4-¢3.5
© © o ~| w
@ | cr2 D J E qf g <
%00 HINE
DIP sw el m : .
@ OFF | EEEE= Lﬁ @ o
77
! (77) B6B-XH-A (JST)
86+02 #8F XHP-6 (JST) 18
Mating connector XHP-6 (JST) attached
93

Name plate on
rear surface

32

(31)

.

17.5:0.2

Unit of all dimensions is mm.
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QuinTep DY A JORF v T RSAIN

AU9118N1

OHSXF It

S compliant products

ACEE'/)?FE for AC Power

® AJJAC 100V
® 1'J11.4 A/H Max

@ JLARZ T v TR L TIRAR25055 I Tl fE
@ HH LY AT UEETVANLAA v F

CTREE T HE
® SRBE)E Y] D 4 2 3T T HE
@ HO7 X MERED D

.q:# £ Special Features

@ AC 100V, 1.4 A/phase Max

@ Maximum 250 interpolation of basic step angle

@ Setting the value of auto-current-down by digital switch
@ Capable of setting the switching of driving voltage

@ Effective built-in test function

.ﬂ: 1‘% Specifications

1EE ltems {t#:fE  Specifications
EiR Power supply AC100V=£10% 50/60Hz 3.5A Max
EREhE 7 Output current ERRE 1.4 A/AB Rated current : 1.4 A Max/phase

(HTRF 1.4A/48)
(1.4A/phase at shipping)

TIIVSWIRUNIICEST.0.5~1.4 A/ME  FTERENFIAE,
Capable of setting the current to 0.5 ~ 1.4A/phase by the digital switch "RUN"

EREh A=t Driving type INMR—FR AT EEBREREN A Bipolar pentagon constant current drive
554 Signalname| #% BE =X PR Functional description ASEH Input resistance
F+ 178y 7 AXBEDINIVRESAS Pulse signal input for 1 clock mode 3004 —L ohms
= 270y AFREBEOCWEERES AN CW rotation input for 2 clock mode
R+ 170y AR OREAEIRRAN Rotational direction input for 1 clock 300F—L ohms
R— 270y AREOCCWEERES AN CCW rotation input for 2 clock

A h e 8[ _HOT

Input signal H.O—

E—42BHEOFFHIEIES

Motor exciting OFF control signal
“1" CE—2FEOFF

"1" for motor exciting OFF 390%F—4 ohms

JNJIVANE 0.5 wseckd £ 3T _EVITTFVBERE 1 wsecd T
JSILAREIRE 0.5 w secd_E. 7SIV RE K ER 500 KppskL T
JNIVREE“1":4~8 V0":—8 ~0.5 V

TAMHTZDE RN OFF (3%F20) »S5ON (55I21) TE)E

17097 AHEFRA /1“0 DEFCCWEIER

Pulse width : 0.5us, Min., Rising-up time : 1us, Max.
Pulse interval : 0.5us, Min., Pulse frequency : 500Kpps Max.
Pulse voltage : "1" for 4 ~8V & "0" for -8 ~0.5 V
Triggerd at the edge of OFF (Logic "0") to ON (Logic "1") of photo-coupler current
CCW rotation with CCW input of "0" in 1-clock system

554 Signalname| #% #E 3t BA Functional description HAEH Output resistance
ZP+ BERBEHES BEAmEIEHE AT+ Output signal of exciting at origin 104 —L ohms
Z.P— $H7Z0N DC30V.50mALLTF (Photo-coupler ON, DC30V, 50mA Min)

HhES
Output signal

Bh#ES —r > AN [O]DBEFONICA), 0.72F DE—2 DG E (7. 25018, Bt hdh 3, BREFEAZICYI70
2Ty T OREFEY) /R E NI E VNG A $H5,

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.

YA IART YT RERE
(HTrREM1:5)

Setting of micro-step

interpolation

(M1:5 at shipping)

TIURIVSW MITHEIFARTET 3. Set the interpolation by digital SW M1

HIEES Set No. 0 1 2 3 4 5 6 7 8 9 |iEt M1

SEE Interpolation | 1 | 2 | 4 | 5 | 8 | 10 | 20 | 40 | 80 | 16 |(Note 1) b‘s%
A|B|C|D|E]|F %9
25 | 50 | 100 | 125 | 200 | 250

HEESO0. 1 DEHINEBICT16 R EIDEIRENERE L 4D,
When the setting of micro-step interpolating No. is "0", "1", 1/16-interpolate low-frequency driving takes place inside.

BR & B D R TE
(HFTRFERTE C)
Setting of driving current
(Setting C at shipping)

E—-ZAEFDOETRIETIZILSW RUN (CE->TTERRIPOERL TERET 2o
The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.

HEES Set No. 0 1 2 3 4 5 6 7 8 9 RUN
E7(A) Current(A) |0.50|0.58|0.66 |0.75|0.81|0.88|0.96 | 1.03|1.10|1.18 o189
A| B | C | D E F ﬁ«%
%9

1.25[1.30|1.40|1.47 | 1.53 | 1.60

BEiHL > NETUERTE
(HTTBFEETE 5)

Automatic current-down

(Setting 5 at shipping)

E-2ZILBEDERITTIFILSW STOPICE > T T EERAOBEIRL TERET %o

CDHIEFRUNBFRICIGT B/ S~ T R/ UL ZAAFERI150ms TERBD 5o

The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.
The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.

RTEES Set No. 0 1 2 3 4 5 6 7 8 9 STOP
% 27 | 31 | 36 | 40 | 45 | 50 | 54 | 58 | 62 | 66 189
A B C D E F c\ﬁé}
NS
70 | 74 | 78 | 82 | 86 | 90

81 m@yaus



1B ltems {t#EfE  Specifications

No. |7~ Symbol HEBE Function ON OFF R on
B2 T AMMERE #60ppsCTHIE: | BHEEIF E2 -

1 TEST Built-in test function Rotating at 60pps | Normal operation | (Note 2) E:’
_ ) > | onck | ZRvUBRGR 17000 HR | 7B TAR |4 o
Ty T ALy FORE Switching of clock 1 clock mode 2 clock mode ZNote 3 D
(HiFTRFEENO SOAON 3 ch | BBALAAET ANV AT TS -
ftld X TOFF) ) Automatic current-down Invalid Valid ]

: o BRENE[E T2 ERENLY BEEE HiTE
Setting of dip-switches 4 L/HV e = i . Front
(No.5 is ON, the others Swiching drive-voltage High speed & torque | Normal operation Suﬁgcne
are OFF at shipping) @, YAIARTY T REIDFREES

A 0.1DEFICAERICTI6 R EIDIR
(CISARE )
5 IREPERE) ) =L

When the setting of micro-step Enable to use OFF for use

interpolating No. is "0.1", 1/16-interpolate

low-frequency driving takes place inside.
B A B EEE 0~40°C 85% RHLIT (iETLECL)
Operating temperature & humidity [ 0~40°C 85% RH Max. (non condensing)
= b= #7509
Mass Approximately 750g

WEHEX connection diagram

mFaETHA

i i i ba-SwE | BTA RS1/3p38
Pin aSSIgnment Of termmal board Insid/e of co7ntroller Ti'()’grf' Insge of driver
. E#RAZA Description of wiring DC+5V L. 3000
2 : = = E el F+ A
E'i; ’Zlg *&EE 51")‘*‘0){—7 10 Z’SU—I*G):E—Q Example of t '”ﬂ K
| Function |Motor with 5 leads| Motor with 10leads connection F- ~ Ti«*n%’al
ermina Vi
. | TeEm | ® F+7 5 A R B
Motor lead Blue Blue + Black R+ 1 BAE Phase
, | TsmER 7 FAE | BE | 2
Motor lead Red Red + Brown oray Ditio . 5 B e
5 E—2iEi5 1 BHE ™% | Hos|| 8000
vy 4
Motor Iiad Orange | Purple + Orange Hoo Vﬂb«K
4 E—4iEHR fx i 5
Motor lead Green Yellow + Green L
5 E—-SERR 2 B+K 1 BRAC100V (51)
Motor lead Black White + Gray N EEACT00V (chi s fal)
EE:E 10Q F.G
L | 2 AC 100 V zp+|| 10 | sk
Power supply ”‘% ;I‘«{ g Frame gr;;d
N | B AC 100 V =
Power supply
TL—LTFUR
F.G Frame ground
A - .
W52 outline drawing
Unit of all dimensions is mm.
FyT Ay FDEENOS
D.S "No.5" at shipping
K E1 ANV ADTAIAXT Y 7°ﬁf§=f=—§$z;" 75
I e AEH
Bl BAZF v 7072E HEFBOHEIDGE
q ¢ @ 1SIVZADTA VAT Yy THE= 072 =0.009
PowER'o 80

&

-

Basic step angle

- [l Note 1 : Micro-step angle for 1 pulse =

el pang P Number of interpolation
- &

5 (@ For example, in case of the basic step angle of 0.72 and the

&

number of interpolation of 80,

130*'!
n
el

B

Micro-step angle for 1 pulse = 0522 =0.009 deg.

2 1 PEIBMOREICED SR THISOPPSEREL, Trv T
24y FNo.2 "ONDEFIFCCWEIEx, OFF DR IECWEI#x,

&

[ c—1
[e—
[ c—1
[ c—1
[—
[ c—1
[e—
[ c—1
[e—
[ e—1
[ c—1
[e—
[ c—1
[e—
[ e—1
[ c—1
[—
[ c—1
[e—
[ c—1
[c—1

N
2
RN,
=
el

o (]
® @) ® ‘EL q @l Note 2 : Approx. 60pps is generated inside, regardless of splits
‘ (151) ‘ ) &5 setting; CCW rotation when the dip switch No.2 is ON,
17041 (9.5) and CW rotation when the dip switch No.2 is OFF.

A3 UHVOEES MLV I/ERIE. E-2F0RRNIZ LN F
TOTTEBLEZE L,

Note 3 : In case of using high speed & torque of L/HV, take good
care of the heating-up of the motor.
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AU9119N1

RoHSXt it

RoHS compliant products

ACEE'/)?FE for AC Power

.ﬁ E Special

® AJJAC 100 V
® !11772.8 A/ Max

@ JERZ 7 o T L T k25055 HIMTHE

© KA RIHE 5 4 7

) EibiW/ FNEYUEAE TV AN ALy F

TRGEFRE
O%EEIF'?F’@JV)T@?L AR AT RE
® HC.7 2 MERED D

Features

@ AC 100V, 2.8 A/phase Max

@ Maximum 250 interpolation of basic step angle

@ Large capacity for output power

@ Setting the value of auto-current-down by digital switch
@ Capable of setting the switching of driving voltage

@ Effective built-in test function

.ﬁ: ﬁ Specifications

1EE ltems {t#:fE  Specifications
T Power supply | AC100V+5%~115V+5% 50/60Hz 3.5A Max
ERENE 7t (Hi AT A 2.8A/4H) TEARE 2.8 A/ME Rated current : 2.8 A Max/phase
Output current TIURISWIRUNNIZEST.0.5~2.8 A/fE £ TEREN BIEE,
(2.8A/phase at shipping) Capable of setting the current to 0.5 ~ 2.8A/phase by the digital switch "RUN"
EREn A Driving type | /N R—=3~ 4T FEEREBE S Bipolar pentagon constant current drive
55% Signalname| #% #& & BA Functional description ATEH Input resistance
F+ 178y 7 AXBEDINIVRESAS Pulse signal input for 1 clock mode 3004 —1L ohms
F— 270y AREOCWEERES AN CW rotation input for 2 clock mode
R+ 170y AXBEOEEABIERAN Rotational direction input for 1 clock 3004 —4 ohms
R— 270y AXEOCCWEHIEES AN CCW rotation input for 2 clock
H.O+ T4 EOFFFIEIES Motor exciting OFF control signal _
H.O— 1" TE—2BHHOFF "1" for motor exciting OFF 3904 —4 ohms
ANBES C.D+ BEIHL AT TAL ARG Automatic current-down function is invalid for 1" a0y /0 L
UESESI CD— 797 Z4 v FNo.3DONEORKAE ON, or function for D.S "No.3"
D.S+ NESRIRES Interpolation selection "0" for M1 _
D.S— “0"CM1. “1” M2 & "1" for M2 3904 —1 ohms
JNXJLZME 0.5 w seckl £ 3L EVILTVEERE 1 wseckl ™ Pulse width : 0.5us Min, Rising-up time : 1us Max
JXILRFERE 0.5 w seckl b,/ ILZEKER 500 KppsEL T Pulse interval : 0.5ps Min, Pulse frequency : 500Kpps Max
JNJVRAEE1":4~8 V0" —8 ~0.5 V Pulse voltage : "1" for 4 ~ 8V & "0" for -8 ~0.5 V
TANDTZDEFH OFF (55E20) »SON (5HEE1) TEIFE  Triggerd at the edge of OFF (Logic '0) to ON (Logic "1") of photo-coupler current
170v7 AABRA 0" DEFCCWE ER CCW rotation with CCW input of "0" in 1-clock system
£5% Signalname| #% &t i EA Functional description H7E# Outputresistance
Z.P+ BEAmMEEHES EamiEEFE 748 Output signal of exciting at orign 104 —L1 ohms
W B ZP— 7ZON DC30V.50mALLT (Photo-coupler ON, DC30V, 50mAMin.)
g 5
Output signal BB — > ZH (0] DEEONICEY)  0.72EDE—2DIHE 7. 2E BIC50ME, /Bl 13hd, ERHEARZICYI70O
2Ty T ORENFEG) /- HEDINE VNG AP $HD,
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.
TILIVSW M1 M2THEIEEEETE T %, Set the interpolation by digital SW M1, M2
—n.-—'—‘ SF
7{7D17—_‘776}§u$7€ %75 Set No. 0 1 2 3 4 5) 6 7 8 9 lﬁ1t .
(7 BEM1:5.M2:0) %%ﬂ;& Interpolation | 1 [ 2 | 4 | 5 [ 8 [ 10| 20 | 40 [ 80 | 16 |(Note ) . V2
Setting of micro-step A B C D E F <18 % <8 %
'(R}ﬁfgo'sgog R 25 | 50 | 100 | 125 | 200 | 250 SINE [SIES
:5, M2:0 at shippin = _
“eepng HEE S0, 10MISRHICT16 A B EIRIEE 4 5. N0 NA08>

When the setting of micro-step interpolating No. is "0", "1", 1/16-interpolate low-frequency driving takes place inside.

E—2EERFOERIETI2IVSW RUN (L& TTEERPSERL TRET B,

B B BFM_Z) X TE The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.
Settlrggj(?)? Eﬁww% ggrrent 252 i SEND 0 ! 2 8 4 5 6 ! 8 9 RUN
(Setting C at shipping) EA(A) Current(A) | 1.0 [1.15] 1.3 |1.45| 1.6 |[1.75| 1.9 |2.05| 2.2 [2.35 <189
A|lB|C|D|E]|F E: ‘%,
25 (265| 28 |295| 3.1 |3.25 /05>
E-2ELEBOERITTILILSW STOPICE>TTFRERLPSEIRLTEET 2.
COHIEIFRUNERICH T2/ 3— A TT o HI&/ LA AN ERI50ms TERIBD T 5o

BEyhL > bETUERE
(HIFTREERTE 5)

Automatic current-down

(Setting 5 at shipping)

The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.
The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.

REES Set No. 0 1 2| 3| 4|5 |6 | 7] 8 9 sToP
% 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 189
R

A| B | C D E F Ragas

; (o]

75 | 80 | 85 | 90 | 95 | 100 cLo%>
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1B ltems {t#EfE  Specifications

No. |57/~ Symbol KEBE Function ON OFF R on
HO 7 AMERE #)60ppsTHEIEE | BEENE 2 -
1 TEST Built-in test function Rotating at 60pps | Normal operation | (Note 2) E:’
_ ] > | snck | 2OvoARbR 17A00AR | 20009AR |4g e
Ty T XAy FDFEE Switching of clock 1 clock mode 2 clock mode ZNote 3 M
E=ur—l . o N

(RS EN0. 5D AON 3 cb BEALNET AL BN ALANETTB -
field§ X TOFF) ) Automatic current-down Invalid Valid ]

: : . BRENEE i ERENLY BEHE AIE
Setting of dip-switches 4 L/HV e = i . Front
(No.5 is ON, the others Swiching drive-voltage High speed & torque [ Normal operation Suﬁgcne
are OFF at shipping) YAVAXTY T REDETEE

S0.1DBFICAEBICTI6HEID
s | op | EREES® ") L
When the setting of micro-step Enable to use OFF for use
interpolating No. is "0.1", 1/16-interpolate
low-frequency driving takes place inside.
B R EEEE 0~40°C 90% RHLIT (iETELECL)
Operating temperature & humidity [ 0~40°C 90% RH Max. (non condensing)
=} b= #1.1kg
Mass Approximately 1.1kg
== I3 . .
.E.uu Connection diagram
AXV8ECTHA 2 SUNO—SHE | #FE K54 1 \PI%B
Pin assignment of connector Inslf*ie of contrller ; Termina . (I)r(];l)de of driver
S No. RIRAE Description of wiring g*;“rfgle o ! dn
Pin No HEEE 5K)-FDE-4| 10 K—RDE—% connection F- ENK axU4%
) Function | Motor with 5 leads| Motor with 10leads ﬁ Connector Bk
. | Ts@m | ® wE R : -
Motor lead Blue Blue + Black AL 5
. | TsmEm | & P L (B = |
Motor lead Red Red + Brown DC+5V1 3900 3 G
H.O+
s | TR | & RHE W |
Motor lead Orange Purple + Orange H.O- H"' 5
. | TR | ® E+i )
Motor lead Green Yellow + Green C.D+ L EE;J%AC1)00~115V
IR - 1
5 E—-&ifEHR = B+K | CD AL N BHACI00~115V
Motor lead Black White + Gray : Ditto £G (FRE 4Rl
[5ER . Y TN
L | BR AC 100~115V DS+ _ 8 ki)
Power supply | D.S— FL
E Ditto f1E& Attached parts
N | Power suppl AC 100~115V zps|| 100 Q%U81YULY  BL3.5/M2, BL5.08/5B,
DRV % ;1 { BL7.62/3B 71K315— &1
EG IL—LTZE Z.P- ha Connector housing : Made by Weidiiller
Frame ground B BL3.5/12, BL5.08/5B, BL7.62/3B : 1piece

for each

W52 outline drawing

Unit of all dimensions is mm.

PR
s _ 2T
N E1 A ROYA IART Y TRE=EALT I TR
‘ 177 115\ ¢4.8 NEIE
©)| 188 3 Bl BEZT v 7072E HEHBOAEINHZSE
© © o © VSVADTA YARTy TRE= 0;)2 =0.009
FLt
[ i
HHHHHHHHHHHHHHHHHHHHH cF.|D[i Note 1 : Micro-step angle for 1 pulse = Basic st.ep angle.
HoC* Number of interpolation
:: EE For example, in case of the basic step angle of 0.72 and the

number of interpolation of 80,

144

Micro-step angle for 1 pulse =

E2 1 NEBTHEOPPSERE L. HEIBDREICIS U EEHT
El#. 71 v 7T X1 v FNo.2 HONDEFECCWEEER,
OFF DB 3 CWE %R,

Note 2 : 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 UHVOEES MV IERI. E—2F0RRNIZ LY F

TOTITEBLEZE L,

Note 3 : In case of using high speed & torque of L/HV, take good

care of the heating-up of the motor.

=0.009 deg.
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QuinTep SV I0ATYIT RSN AU9296N 1

RoHSX$ it e
RoHS compliant products DC EEJ)'?\-FH for DC Power
.ﬁ E Special Features
® AJIDC 24V @ DC 24V, 1.4 A/phase Max
® Hi)J1.4 A/# Max @ Setting the value of auto-current-down
O HHAL Y VY VEET VAL v F by digital switch
TRYE AT RE @ Maximum 250interpolation of basic
@ JLARZ T o TR L TIRAR2505 I T fE step angle
.ﬂ: *«% Specifications
1HH ltems {t#fE  Specifications
B Power supply | DC+24V +5% 3.0A Max
ENEpEEA  Output current | TEA&EF1.4 A/AE Rated current : 1.4 A Max/phase
(HHT7RF 1.4A/48) FURIVSWIRUNIICE 5T, 0.35~1.4 A/E ¥ TERTEN I BE.
(1.4A/phase at shipping) Capable of setting the current to 0.35 ~ 1.4A/phase by the digital switch "RUN"
EREh 5K Driving type | /N FR—3~ 4T FEEMREFEI A Bipolar pentagon constant current drive
55% Signalname| #% &t & BA Functional description ATIEH Input resistance
CW+ 170y 7 ARXBED/INIVRESAS Pulse signal input for 1 clock mode 2904 —L ohms
CW— 270y 7 ARBEDEEES AT CW rotation input for 2 clock mode
CCW+ 170y AXBOEEAEERAN Rotational direction input for 1 clock 200F —Ln ohms
CCW— 270y FRABOFEERES AN CCW rotation input for 2 clock
- . H.O+ E—-2EhEOFFFIEIES Motor exciting OFF control signal _
ABEE H.0O— 1" CE—ZhROFF "1" for motor exciting OFF 220%F—4 ohms
Input signal I — - ) ) -
D.S+ VMO TY T HELRIRIES Micro-step interpolation selection 9004 — L ohms
D.S— “0"TM1. “1"TM2%:&4R "0" for M1 & "1" for M2

JXILRIE 0.5 w seckd b 3T _EVITTFVRERE 1 wsec ™ Pulse width : 0.5ps Min, Rising-up time : 1ps Max
JXJVAEIRR 0.5 w seckl k. /XVILZREEEL 500 KppsEAT  Pulse interval : 0.5us Min, Pulse frequency : 500Kpps Max

INIVZAEE“1":3~5V“0"—3~0.5V Pulse voltage : "1" for 3 ~5V & "0" for -3 ~0.5V
TAhHTZDEFRHOFF (GREE0) »SON (FHEE1) TEE  Triggerd at the edge of OFF (Logic '0") to ON (Logic '1") of photo-coupler current
170y 7 AR, CCWA /10" DEFCCWEER CCW rotation with CCW input of "0" in 1-clock system
554 Signalname| #% #E = PR Functional description
ZP+ REAmMBEHAES Origin exciting output signal
_ . ZP— R S Eh#EAFON Switched ON while origin is being excited
S D — > 2R (O] DBONICEY). 0.72E DE— 2 DB A A7 2EBIHNEN S, BRRAKICAT 57 AL HRA
Output signal EBHASNEVBED 5B,

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 IOR ST BB 1ERDADYAYOXT Y TBEDIZEETI2IVSW MITHEIHERTE T B0
2 I epitois MDA VORT v THEN S € BI5E (RIEEERDITEERI TAE—REEABIBE) BT T2ILSW M1, M2T
(HiTRE M1 5, M2:0) = RO A EEEL B,

: ; AXTE
ﬁ?étrlgglgtfiglcro-step For micro-step driving of one type only, set the number interpolution using the digital SW M1.

| : — For micro-step driving of two types (i.e. when changing speed for going and returning in reciprocating motion),
LA LUl i) set respective numbers of interpolation using the digital SW M1 and M2.

. s REES Set No. 0 | 1 2 | 3[4 |56 |7 |89 &
22 -2 B 5= B Interpolation | 1 | 2 | 4 | 5 | 8 | 10 | 20 | 40 | 80 | 16 |(NOteT) M1 M2
2series 1‘8
interpolation A B C D E F & ‘94(,,
25 | 50 | 100 | 125 | 200 | 250 - 8
= 3 /s>
1 HEES SetNo. | 0 | 1 | 2 | 3| 4|5 |6 |7 |89 & 40
B—ZREEB 2% Interpolation | 1 | 2 | 3 | 6 | 12 | 18 | 24 | 32 | 36 | 48 |(Note 1)
3series
interpolation A B C D E F
60 72 | 120 | 160 | 180 | 240
E—-2EERFOERIETI2IVSW RUN (CE-TTRERDOERL TEHET 3.
X By 8B 7 O &R T The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.
EXn——} —
o BEES SeiNo. | 0 [ 1 |2 [3] 4[5 ]6]7]8]69 RUN
(Sem,?gCatsh%ping) B (A) Current(A) |0.35]0.44|0.52]0.59 | 0.67 | 0.75]0.83 | 0.9 | 0.98 [ 1.05 < 91(9)
]S
A B C D E F N
1121119127 |1.34| 1.4 |1.48
E-2MEEBOTHIETI2ILSW STOPICE > T T RBRLOBIRL TEET 3,
COBBIZRUNERICH T B/ S~ TT, R/ ULZ A A EFI150ms TERIKD T B,
BEALY R The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.
(BT 5) ECE The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.
G5 —
Automatic current-down BREES Set No. 0 1 2 3 4 5 6 7 8 9 STOP
(Setting 5 at shipping) % 25 | 30 | 35 | 41| 45 | 50 | 55 | 59 | 63 | 67 188
< Q)
A B C D E F 1090
71 75 79 83 87 91

85 myas



1EE ltems {t#fE  Specifications
No. |7~ Symbol H#BE Function ON OFF

— - 70y B 170y7 AR 27097 HR
77 7;;2,:[,;’ F DERE ! CK Switching of clock 1 clock mode 2 clock mode 1m
(HTTRRERE I3 S R TOFF) S : s ; S ;

5 2.3 23" 3V)-X 2U)—X 2l
Setting of dip-switches Switching of 2 or 3 series 3 series 2 series 3[H
All OFF at shippin fERRH . fEFIFOFF 4
( Pping) 3 OoP Disable OFF for use —ON

4 cD BEyHL AL DUNEGLBEN| ALREI B

) Automatic current-down Invalid Valid

BMFEREEEEE 0~40°C 85% RHLIT (fETELECL)
Operating temperature & humidity | 0~40°C 85% RH Max. (non condensing)
*ERBAEEBEE —10~70°C 90% RHLT (fE@E4a&zy)
Storage temperature & humidity | —10 ~ 70°C 90% RH Max. (non condensing)

WEEHEEX] connection diagram

e BN B SO S 105?3*79 (B1OB-XASK)I E??’#’f?
Inside of cggtrol\l;ar ‘I'Triir?al Inside of driver 10 pin Connector (B10B-XASK) Pin Assignment
fe:3 ot +5 o~ r = |
Example of b board 15 )2.‘}%)8(%)# K ; EXNo.| fE5%&
connection . Pin No. | Signal name

. > ~ +DC24V 9
CW+.CW- 72 ov 1 CW+
3 2 CW—
= 3 CCW+
&£ | IV
COWs.COW- PE | 4 | cow—
DC+5V [TEPN
1 5 EVAZVSO Te"—"rminal 2 Fr 5 &
H.O+.H.0— 6 %#"’K 4 oare Flack Red 6 | HO—
o BE Phase 7 D.S+
2 a . 8 D.S—
7 3 Gree Orange 9 ZP+
D.S5+D.5- | FL g | . 10 ZP—
o [100 5 5E>0%%%5 (BO5B-XASK-1) EX 744>
Spizp v ‘,\E 5 pin Connector (B05B-XASK-1) Pin Assignment
P+ L P—-
E No FEARAZ Description of wiring
04 | Bin No. [K)-FDE=5| 10AK—RDE—%
7777777 | Motor with 5 leads | Motor with 10leads
] & B8
ftE& Attached parts Blue Blue + Black
:igill\\zv“/’j‘@%ﬂ@ 5 7 F+EE
= “> 19 on s N N Red Red + Brown
Connector housing : Made by one piece each 2';/:7‘79 (BOZB'XASK'1 )t /7,/#{/ 2 g
in i 2 pin connector (B02B-XASK-1) Pin Assignment 3 & HE
Contact pin : Made by 19 pieces _ Orange Purple + Orange
E>No. HEREEA 2 H+Hi%
Pin No. Explanation of function 4 Green Yellow + Green
1 DC 24 V &R Power supply 5 ES] Bk
2 oV Black White + Gray
A IO . o
W42 outline drawing
Unit of all dimensions is mm.
) E11NLAODIAIOXT Y 7’ﬂf§=4§$;;“g7ﬂ
:‘ ]
] N fl. £AXT v T072E HEHOHEDBE
& & 1INVADIAIARTy THE= 0{';2 =0.009F
0
Ll o . Basic step angle
o Note 1 : Micro-st le for 1 pulse =
1 A @ o crorsiep angie fort puise Number of interpolation
3) 3) For example, in case of the basic step angle of 0.72 and the
number of interpolation of 80,
6 991 6 Micro-step angle for 1 pulse = 0.72 =0.009 deg.
A2 BFHSMERNSSE28mmET
6 6 Note 2 : Keep the height of the electronic packing 28mm or less.
(3) (3 (2.5)
i 1
‘ E1 ‘ s ‘
= |1_r| Q. ol I %
11 [T o 2 \ i |
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QuinTep 5*5747 DZj_-‘y 70 Fsﬂ'l“

AU9298

RoHSXt it

RoHS compliant products

DC%/E\FH for DC Power

.ﬁ E Special

® AJIDC 24V
@ 11)0.35 A/fH Max

@ HHEAL Y VY MEET VAN A v F TREHE
@ SR Z T o TAIZH U Tik25057 I g

Features

@ DC 24V, 0.35 A/phase Max

@ Setting the value of auto-current-down by digital
switch

@ Maximum 250 inte polarion of basic step angle

.ﬂ: *«% Specifications

1HH ltems ft#fE  Specifications
EREN A Driving type YA AXTy 7T A Micro-step drive
ADEE Input Power DC+24V 5% 0.8AMax FERERIIFHESH. T—20&%H. E—2AREICLERLEIET,
“ P Note: Power supply current depends on setting current, motor rotation amount and motor load etc.
EREpER  Output Current | 3.5 A/48 3.5 A Max/Phase
f55% SignalName| #%& BE &% BB Functional Description AN#EH Input Resistance
CW+ 170y ARBED/INIVIES AN Pulse signal input for 1 clock mode 02054 —Ls Ohms
CW— 278y ARBDIEEES AN Forward rotation signal input for 2 clock mode
CCW+ 170y 7 FREOREABIERAT  Rotational direction input for 1 clock mode 0204 —Ln ohms
CCW— 270y 7 ARBEDFEES AT Reverse direction input for 2 clock mode
H.O+ E—-2HhROFFEIBE S Motor exciting OFF control signal
= o 220#F—Ls oh
AN fE B[ TTHOS | UTE4BROFF ‘1" means motor exciting OFF 04 =4 ohms
Input Signal JNXJLAME 0.5 w seckd b, 3L EVILTVBSRE 1 wseckl ™ Pulse width: 0.5 us min, Rise/Fall time: 1us max
JXILRFERE 0.5 u seckl b/ ILREKERS00Kpps LT Pulse interval: 0.5 ps min, Pulse frequency: 500 kpps max
TAbHTZ AA[1] : 3~5V. [0] : —3~0.5V Photo-coupler input [1]: 3 to 5V, [0]: -3 to 0.5V
TAMH TS DEFRH OFF (GREE0) SON (FREE1) TEHE  Triggered by the switching from OFF (Logic ‘0 to ON (Logic “4") of photo-coupler current
1707 /A3, CCW A /10" DEFCCWIE Ex CCW rotation with CCW input “0” in case of 1 clock mode
INIWZATILTOEWATDTAMHTZEFIEOFFDZE Photo-coupler current without any pulse input should be OFF.
RIEFHZCW,CCWA N/ SILZEAALENZE Don't apply the input pulse of CW and CCW simultaneously.
FERERIE 10 wsecl EHIFBE Interval between rotation direction changes must be 10us min.
£2% SignalName| #% #E =X PR Functional Description
ZP+ FEAmMBEHAES Output signal of excitation at origin
W= e ZP = R = BhE&RFON ON while excitation at origin
Output Signal g — 4 AW [0]DEEONICHY) 0. 72EDE—2DIHE 7T 2EEICEIEND, BIREARICZ Ty TAEY )AL
TEEFIEDINEVEEY HYET,
This signal is ON at the exciting sequence of [0] and is transmitted at each 7.2°for the step motor with 0.72°
steps. It may not be transmitted in case the micro-step angle is changed after the power supply is turned on.
HERE ISIVZAAF ARG, BEVHL NS R TOX Ty T A
Function Switching of pulse input method, automatic current-down and switching of micro-step angle
= HEHEERE 0~40°C HRfELELZE
Operating temperature range | 0~40°C don't freeze
(E= o E 0~85% #ETwLEWZE

Operating humidity range

—0 ~ 85% non condensing

HEEEYIEERTE Switch function setting
No. |ZR/R Symbol ¥EBE Function ON OFF
1 CK INIVZATAR 170v75xK 270y AR
Pulse input mode 1 clock mode 2 clock mode
=5 . . 2 31—k 31— 22U—-X 4 1CEI0)h
I?)_ipjszvoif::r;r 27 2 23 Switching of 2 « 3 series 3 series 2 series 4|2 CCINp
3 oP {EFAe] {EFIRFOFF el
Unable to be used OFF during operation
4 cD BEhHL AL AUNEG BN | ALNEI TS
Automated current-down Invalid Valid

DEHDRE 1
Setting of interpolation*

PEIBOFEEEO—2) -1y FDUEE T REDREL)ERUTHEELET,
Set the interpolation by changing position of rotary switch according to table below:

Z1yFHE Switch position| 0 1 2 3 4 5 6 7 8 9
23— DEIE Interpolation | 1 2 | 4| 5| 8 |10]|20]| 40|80 | 16
i Bl 27 T HO0.72E DIZREE—2% 21y F5(107 ) DFEE CERED
2 series Tét?o/\%xr*o.72}§|§|§£b$‘é'o g = A B c D E F
Ex.) The standard motor having st le of 0.72°being driven at
O—5Y—Z1vF Suilh postion 5 (110 ieapolaton, rolates 0.72-uitn 10 pulses. | 25 | 50 | 100 | 125 | 200 | 250
Rotary Switch 21y FB Switch position| 0 | 1 2| 3| 4|5 |6 |7 |8]09
3oy—z | HEIE Interpolation | 1 | 2 | 3 | 6 [ 12 | 18 | 24 | 32 | 36 | 48
i B 277 0. 72EDIZEE—2T72HE| BICRE) DiFE. 1/%
SR }I/X'(‘?&)/Iilﬁﬂlio.m EEBYET, ) A B c D E F
Ex.) The standard motor having st le of 0.72°being dri
L Suten posiion B (172 mierpo adon) taates 0,01 wits 4 puse. | 60 | 72 | 120 | 160 | 180 | 240
1 25 %1 ;
1/\“)LX0)7‘(7DZ7"‘77°%}§=M Micro-step angle of 1 pulse = Basic step angle

DEIH
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HEEEHIEERTE Switch function setting

E—2EBOERBT LT 1T XqyF [he output current to the motor at stationary  _ .
FFROMBICADETRELET, is set by the dip switch as below: B'I /switch v
11 25% (FD XA FEARSME) 1: 25;/: ((I)L:‘ttelrl patrt ?_f switch circuit as shown P -
HLENEYCBRGR | 2 75% (BN FhRAE) o e e e '
OIETI ST 3: 45?/"(0)Z{‘77“§*5W1ﬁ|1) 3 :45% (Inner part of switch) (Ratio to the 2
BAL NIV AN #KI150msec TE—Z® The current decreases 1o set value at
A BB ELLEICRDLET, approx. 150ms after the last pulse input.

WEHEX] connection diagram

Gontroler sELaRTE ELTHAL
K54 /5AU9298 Pin assignment of 5-pin connector
Vo e BTES| 5AU—FOBE [10AU—FDBE
11 cw Pin No. [Motor with 5 leads|Motor with 10leads
CW,/ 1L A1 * ] = =18
Pulse > | cw- Blue Blue + Black
i FR+HE
vo 57 CCW./ 18] R1 8 | cowx 2 Red Red + Brown
Ditection 4 CCW-— 3 *ﬁ *§+§g
5 | Ho+ Orange Orange + Purple
— E—27)— R2 ' 4 % R+E
; ; Motor Free 6 | HO- Green Green + Yellow
Y 5 ] B+
1 R3 Black White + Gray
BISUPES >O<_/\N\’_ [ HES
. B 8 | ZP- Accessories
_ e E HE
; Function * Part Name Part Number  |Quantity
STV TE-% 3 ERIx2(2EY)
5-Phase Step Motor g Power connector (2-pin) XAP-02V-1 (JST) 1
E—4ax74(5E>)
L Motor connector (5-pin) XAP-05V-1(JST) 1
1 =0 5 N
+DC24V E53x74(8EY)
ov 2 Signal connector (8-pin) XAP-08V-1(JST) 1
AxTEES AN1T.
Connector pin BXA-001T-P0.6(JST)| 17
By NR=Y ZR—1f)
Phenol resin spacer CX-306 4
A - -
W52 outline drawing
s (BB RENTE FAvTZIF
~ Current-down setting Dip switch _
Unit of all dimensions is mm.
2 IAXT YT ——
ANEREO—2—-R1vF =)
(=

Rotary switch of setting
the microstep interpolation

o

4510 5
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QuinTep SV I0ATYIT RSN AU9280

RoHS*t it =

RoHS compllant products AC ﬁm for AC Power
.ﬁ E Special Features
® AJJAC 200V @ AC 200V, 1.4 Alphase Max
® '771.4 A/H Max @ Driving voltage switching function
@ BREYFE YT 0 e 2 HEEED D @ Large capacity for output power
@ HEj ALY M AT ATV ANZA v F @ Setting the value of auto-current-down by digital switch

TRRE IIHE @ Effective built-in test function

@ HLC7 2 MERED D @ Maximum 250 interpolation of basic step angle

@ JERZ T o T LT K250 HITTHE

.ﬁ: ﬁ Specifications

1EE ltems {t#:fE  Specifications
EiR Power supply | AC100~230V 20V 50/60Hz 3.5A Max
ERENE A Output current | FEAEE 1.4 A4 Rated current : 1.4 A Max/phase
(HFTEF 1.4A/48) FURIVSWIRUNIICE ST, 0.5~1.4 A/ME  ETHEDFIAE,
(1.4A/phase at shipping) Capable of setting the current to 0.5 ~ 1.4A/phase by the digital switch "RUN"
EREN A Driving type | N AKR—F~ 42T FEEREFEIS Bipolar pentagon constant current drive
55% Signalname| # #& & FEA Functional description ATEH Input resistance
CW+ 170y VAXRED/ISIVZES AT Pulse signal input for 1 clock mode 3004 —L ohms
CW— 270y 7ARBEOCWHESS A CW rotation input for 2 clock mode
CCW+ 170y 7AXBOEEARIERAH  Rotational direction input for 1 clock 300F—L ohms
CCW— 270y 7 AREBOCCWHEES AS  CCW rotation input for 2 clock
H.O+ E — 2 BROFFHIFEIES Motor exciting OFF control signal _
H.O— “17TE— 2HOFF "1" for motor exciting OFF 3904 —A ohms
ll 7 & 7? C.D+ BEIAL AL THLUALY LB Automatic current-down function is invalid for "1 | o0 /0 Lo
nput signa C.D— 77T X1y FNo.3DONEORERE ON, or function for D.S "No.3"
D.S+ NERIRES Interpolation selection "0" for M1 _
D.S— “O"CMA. “17TM2 & "" for M2 3904 —4 ohms

JNXJLANE 0.5 p seckd £ 3L EVILTVBERE 1 wseckl ™ Pulse width : 0.5ps Min, Rising-up time : 1ps Max
JNVAEIRR 0.5 w secd b, /L ZXEEEL 500 KppskA T Pulse interval : 0.5ps Min, Pulse frequency : 500Kpps Max

JNIVAEE1":4~8 V0" —8 ~0.5V Pulse voltage : "1" for 4 ~ 8V & "0" for -8 ~0.5 V
TAMHT DO ERHN OFF (%FE0) »SON (F7IE1) TEIE Triggerd at the edge of OFF (Logic "0") to ON (Logic "1") of photo-coupler current
170y AABERA 0" DEFCCWEER CCW rotation with CCW input of "0" in 1-clock system
554 Signalname| # #E & PA Functional description Hi 7 Output resistance
ZP+ BEAmEEHES BEamiEREE 748 Output signal of exciting at orign 10F—L1 ohms
oo = 7P — A#7Z0N DC30V.50mALLF (Photo-coupler ON, DC30V, 50mA Min)
5 5
Output signal b8 — 7> ZN[0)DEFONIC ), 0.72EDE—2 DG &7 2EFIC50(8 /EEmH heh 5, BRI ARICY170
2Ty T DR EEE ) A BHIE NIV EY HD,
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.
TIIISW M1 M2 THEIEEERTET B, Set the interpolation by digital SW M1, M2
B SF
7'f7|:lx7_"y7°5}§ﬂ§'iﬁ I:E.%’? Set No. 0 1 2 3 4 5) 6 7 8 9 /ﬁ1t :
(Hi78E M1:5, M2:0) A&V Interpolation [ 1 [ 2 | 4 [ 5 [ 8 [ 10|20 [ 40 | 80 | 16 |(Note ) -
Setting of micro-step A B C D E F o 39%) o 89%)
interpolation 25 | 50 | 100 | 125 | 200 | 250 32 3

Q| =
M1:5, M2:0 at shippi - o _ . OOTES | | OPFES
: SLSTPPING) | srrm 0.1 OB AISBIC T 16 HRIDERBIE L 5 5. NS NUOS

When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place inside.
E—2EEBOERITTIZILSW RUN ICE->TTFRERLSEIRL TEET 2.

BN B B Mt O % E The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.
Settlrﬁ?gfﬁ% gjrrent WEES SetNo. | 0 ] 1] 2 3] 4] 5] 6] 7]8]o9 RUN
189
(Setting C at shipping) &t (A) Current(A) | 0.5 [0.580.66 |0.75|0.81|0.88|0.96 |1.03| 1.1 [1.15 i‘? «g(,_,)
A B C D E F RS
X402
125 13 | 1.4 |147|153| 1.6
E-2ZILBEDOERIETIFILSW STOPICE > T T EERAOEIRL TERET %o
CDHIEFRUNBFRICIGT B/ S~ T R/ UL ZAAFERI150ms TERBD ¢ %o
BEHLL A BT The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.
(.‘:I:"Tﬁﬂ—ir/'éﬁﬁ 5 T The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.
Automatic current-down d"ﬁ%’? Set No. 0 1 2 3 4 5 6 7 8 9 STOP
(Setting 5 at shipping) Y% 27 | 31 36 | 40 | 45 | 50 | 54 | 58 | 62 | 66 189
A B C D E F ﬁl}
KLo5>
70 | 74 | 78 | 82 | 86 | 90

89 myas



=)= ltems {t#EfE  Specifications
No. |7/~ Symbol HEBE Function ON OFF R on
1 | tesT | BETAMEE #160pps CEE: | EHEH(F E2
Built-in test function Rotating at 60pps | Normal operation | (Note 2) E:’
- i =S EE: 170y AR 278y AK =
(éééiil\fo?sgng 2 211 CK Switching of clock 1 clock mode 2 clock mode Zﬁgte 3) E:
s ~COFF) | 3 | cp | BRI AURETALEN| AT T B -
) Automatic current-down Invalid Valid ]
Setting of dip-switches 4 L/HV BRENEE i RSNV BEEE HiE
(No.5 is ON, the others Swiching drive-voltage High speed & torque [ Normal operation 'r:from
are OFF at shipping) TAIOXT YT HE DB FES surface
0.1DEFICAEBICTI6 A BIDIR
s | op | EEE® ) ®L
When the setting of micro-step Enable to use OFF for use
interpolating No. is "0.1", 1/16-interpolate
low-frequency driving takes place inside.
B FEEEBEE 0~40°C 85% RHLIT (fEB/LEIL)
Operating temperature & humidity | 0~40°C 85% RH Max. (non condensing)
B = #1 7509
Mass Approximately 750g
== I3 . .
.E.uu Connection diagram
Ia.u.: LN, 7 S,
mFEE 7Y 2o RE—TRE K541\
Pin assignment of terminal board Inside ofcggtrgl\l;er Inside of driver
- -+
o EEARMA Description of wiring L Cw+py 3000
E> No. = - - xample o W
PNo | fEBE  [5AU-FOT-5] 10 AU—RDE—% conneciion ol] 9K wra
) Function  |Motor with 5 leads| Motor with 10leads ‘Ey MY =
1 E—2iELE =5 H+2 CoWs ] 1board Black
Motor lead Blue Blue + Black 5
, | Tse® | & P Bl | cow- P
Motor lead Red Red + Brown DC+5V 3 G
1 H.0+ 3900
s | TosdER & &+ .
Motor lead Orange Purple + Orange H.0- N’K
s | TeER | ® i X :
Motor lead Green Yellow + Green L . -
EIRAC100~230V20V (51 4)
s | ToER | = B+IK ebe N ‘ s
Motor lead Black White + Gray | C.D- Ditto EIFAC100~230V20V (% 4l
E D.S+ |FG '?l/—lxja‘/g"
" ~ - rame groun:
L | Power supply AC 100~230V +20V | . o1 | q 9
TR : Ditto f1E& Attached parts
N P - | AC 100~230V =20V 2p 100 QAXURINYTLY BL3.5/12BL5.08/5B,
OWer Supply Pl BL7.62/3B 74K3I25— =18
EG TL—=LTFUR ZpP— % ;1"\{ Connector housing, manufactured by Weidmiiller
Frame ground BL 3.5/12, BL5.08/5B, BL7.62/3B : 1

piece for each

W52 outline drawing

Unit of all dimensions is mm.

39

HEEZT v TH
DEIE
ffl. BARZXF v 7072E HEHBHEIDISEE
1V ADTA VAR Ty THE=

: E1 1NV ADIA YART Y TRE=

0.72
80

Basic step angle
Number of interpolation

=0.0097

Note 1 : Micro-step angle for 1 pulse =

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

130

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

A2 1 AEBTHEOPPSERE L. HEIMDFEIICH L EEH T
[El#x. 71 v TXA v FNo.2 HONDESIFCCWEER, OFF
D5 IECWEER,

Note 2 : 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 UHVOERS MV IERIE. E—2F0R#HI/ S8 E

TOTITEBESLZE L,

Note 3 : In case of using high speed & torque of L/HV, take good

care of the heating-up of the motor.
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MOverseas Sales Department
Head quarters : 1-3-1, HABA-cho, IIDA-City, NAGANO-Pref, 395-0063. JAPAN
PHONE : +81-265-56-5423 FAX : +81-265-56-5427
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