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WHAT IS STEP MOTOR?

A7 w7 — 2 ONEHEEIEX AT LG5 DN
W VSV A ) ICkD, RO MAIZATIES D
BEICEPrEDE T, ZOMREIIT VAN EST
T4 =Ry oA BEE LN, A =T V=T
HlfEnCcEELT,

—J7 B AT TE T — &L 2T — R ORI
MEIZ XD RESNTOET,

Flo, ATV E—L, AT 98— JULZE—
A EEMEN, Wi LRS00z, Uik Tk

[RTFYTE=F] OHIH - LTBDE T,

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

R ao0 ) R | T S TGP ULL T AT )= G

® [HfiZfAEIZ A S L ZAEE BBl L Tk &
7

® [l HEIZ A SO/ SV A LA MBI £,

® [ IS A AEA AL TV 5728 BEFHTGIR
RETd. AL ATV ML) XA LE
7

® T MLy, BB A, NIRRT,

® VA uAT T ERE), EREE, Al T,

O HIRE— A DT T 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.

cARHZOTICBESINAHREFEL LICHERLETZZENHYET,
+ There may be cases of production stop on the models listed here without notice.
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APPLICATION
BX—YFT—7IbxYTable W7 A YNV FBRED wire belt work
SR CERELMERDIVITAEY SR CHEELNERDERYITAET
i & |E W EE‘E’ 2 W | & EE‘Z’
Position Transport Speed Transport Position Speed
~NJVNERED

N 4
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B 555 B E A Lirting table W17 Y9 AT —7TIindex table
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BEICHMXTEET W& (AE) ROPITAET
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Elevation Position Speed Rotation Position Speed
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APPLICATION

W75 8EYB. ANy KBEVE Application to a printer

T—8AH
Data input

F—#aArhO—LEK
Data control circuit

arbA—JLERg

— — | _ Controlcireuit__ __|__ __ __

EREHEER | HEIE ) I E B ANy RBEHIEEE |
Driving circuit { Freeding paper Moving head
control circuit control circuit

| i T 1 |

| - 1 |

RERBESAITIZ IOy 71V ZREE B

| Timing pulse — Clock pulse |

| generating circuit generating circuit |

] I —

Driving circuit

3 Zaggaus,



. 7° % Z%W cHlT3 *Z'*’I’@ETJ'PE v) Application to a press machine

2L TES
Timing signal

P *NE

i Counting Feeding

i number volume
T)teyE
Presetter

BREpIEE

Driving device

~

. 77 7 v 5 U ’\o)mﬁﬁ Application to a facsimile

XM T itting si _
M Transmi |ng side o Recewmg cide

_|_|

Or|g|nal paper =
/H TAMA| AV/A |? d W

|| '_IJ_‘_

¥

27y T E—4 (BIERE)
Step motor(Vice scanning)

S

g7 —L .—'J—|_ EES
WEVD—F o [ uﬂﬁiﬁg(Iiﬁ ¥ = 7 =
Roller for Recording device(Main scanning) | & ET(_L Il ACERiE (_EE%_E) _ § ﬁ
feeding paper [ Es A "\ _Recording device(Main scanning) % 3g

Step motor(Vice scanning)

[ ] 27y T E—% (BIEZE)

BEER

Telephone network

Wz AB B Other applications
- TV —-4% - Paper tape readers
F—TbhL—X-FzvHh - Tape trace checkers
KEIxIX—FANDKEH - Application to solar energy : heliostat driving
"""""" ANYF X5y NERENFT - Position setting of a platform for scientific inves-
REREFHEMOBMERET S v bR — tigation with a spaceship exploring planet
LD ERD - Card feeding for a card machine
H—Rxo>Dh— K&Eb) - Defined volume pumps
EERT - Display devices

TARATUAEE

amgaus, 4
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25y TE—2DiEHE

KINDS OF STEP MOTORS

257y FTE—ZIZIFOQLAEHEOLDOPH D %
TR, ZOH 2 TERETRO X2 4 7O K
AL £,

SH., ZLEHENTED FTDIFKRAL T
VRIE. PMIE. HBIE2 H D £§. (F%)

VR, AIZEU S 2> AR
BEHMBTIELONZRKBEOERO T — & TR
Bl KEXH, 27— 2 OMMOMEIZ LD .
O — a2 L F 7,

PM¥Z. K ABATR

KAA E WO — 2 % 2T — 2 BB THK
ENhpEMHTWS, RFEZHE, 27— 200
DMz & D v — & AEEE L %9,

L72h > T, B O & 22, b L 2
(Detent Torque) 23FEAL F9,

HB#:. #E&T

VRIE EPME #AbE - Ta — 2 IZER#ME
THR 2R IR D & O L il 7 11 i & F
D, Wy PTHRENZEDOT, A7 —4
BTk s B clkgl, KEsHE,
F— A OmOMERIZE D, — 22 0EEL X
K

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.

218 0.45°,0.9°,1.8° AT v TH
/ Step Angle

2 phases

548 0.72° /A5 v IR
5 phases / Step Angle

B&E B R
Rotating Type

248

PM B 2 phases 2, 4, $18/45°,90°,/ AT v IH
418 2, 4, Multi-poles  / Step Angle
4 phases

ATYITE=H
STEP MOTOR

SR Distribution Type

31H-418, 1.8°,7.5°,15° AT v JH
3 phases 4 phases / Step Angle

£33

Multi-Stack Type

5 angaus,
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(JEM-TR-157-1996k#%)

DEFINITIONS OF TERMS FOR STEP MOTORS

Extracted from JEM-TR157-1996

H H A B i 5 B E =
Items Terms Symbols Units Definitions
1 x5 R OE @ R o 27— SZERDIBH) DEREHR,
Winding resistance DC resistance of stator winding for one phase
o BARA LT 5 R L mH 27— 2EIRD AL DA > F 7 2 ADRAE,
Winding inductance Maximum value of inductance of stator winding for one phase
EEFAF—: BT OR-BT SR A b
i - oment of rotor inertia related to its axis
s Rotor inertia Ju kg - m? Ju= GD?
4
BEFICKABAPER SN TWIHEIC, BRI
RETHEBPS ML EMNMA, BEEEELSELL
. BICRETIHRA MV T, BEIBERE ML XI3EE
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.
_ FREDMEAXICE > T 1HES/VILRISHICT 5E
5 27y TAE 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 BEARKIFyvTAE Y ° () PMA. HB FSMDIHE  For PM type and HB type
Basic step angle ° (deg.) 360°
Oi=—pg >
2m-Z
m: X7y ELTE-2DEE
Number of phases of step motor
z: O— 2R IS BRIt
Number of rotor teeth or number of pairs of magnetic poles
= B B R RS EAR PR F AL EEBLTED - £ EBIRT T
8 IR A Nominal winding current defined in considering the saturation of magnetic
Rated current circuit, temperature rise, etc.
= B B E LT DERBRE NS DICBELBREMNBE,
9 E VR V Applied voltage necessary to flow its rated current.
Rated voltage Ve=R - Ir
FREDE ATV, ERER CR% L. BT
e AL SAEEMNES A - EEICRETIRAM
10 7"-\_)[/7_{\/7#)[/7 Th N-m 70 H%j(%%ﬂ: I‘”/7t:b\l\5o
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—RERBTEHODANESE, B
RIRERHY 7= V) DINILZAETRLEDHD,
INVZAREEED WD,
KL LAk B & LT “pulse per second” MEE (pulse/s) # L5,
11 fo pulse/s 12U BBBREELAVWB A (pps) ZAHVTHLLY,

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.

g &
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H H H B i 5 B A E =
Items Terms Symbols Units Definitions
BETIKET SHEL 552503 XT v TIROERE)/ L
Bk EREE N ZERBICFHIL T ERE S RS, RA/ VR ERE.
12 Maxi ) fs pulse/s Maximum input pulse frequency that can start itself to synchronize
aximum self-starting frequency ) . ) ) )
with the input pulse frequency applied from outside as a step function
in no load condition.
e BAFREBICEWT, FEEGAIEL AR/ VIV
= 5 E N 3 b sk
13 Ex AU E BB 2 fm pulse/s ]%,&?5{0 , ,
Maximum response frequency Maximum input pulse frequency that can operate synchronously in no
load condition.
£ ® Ny & 3588/ IV EEH T, BEBEAEL BRABRH ML,
14 ) Ts N-m Maximum load torque that can start itself at a certain input pulse
Starting torque frequency.
BREN/ NIV EE B ERBE MV EDRRE MR, X
15 EE) LTI Ts (fp) N-m B—TATEEMEDB VD,
Starting torque characteristics Characteristic curve of starting torque related to input pulse
frequency. Also it is called as starting characteristics.
= > REN/ NIV X EREUC B C 1%
= kEEE b LY 102u|se/sl«l‘F0)5E§iJ BEEICH T BEE ML Y
16 _ _ Tsm N-m DEKIE,
Maximum starting torque i . .
Maximum starting torque under input pulse frequency below 10pulse/s.
B o~ & SERE/ VIV EE T RIEE R AT RE A R A ML o
17 To N-m Maximum torque that can operate synchronously at a certain input
Pull-out torque pulse frequency.
” BRED/ NIV EE B E B ML 7 E DR MR, X
5 Bit R L o B _— A | AR DS, )
Pull-out torque characteristics olp Characteristic curve of pull-out torque related to input pulse frequency.
Also it is called as sluing characteristics.
L 27 T HROBE L EEIRICFL L TES - (S0
19 B E B E M TE B
Self-starting region The region where the motor can start and stop, synchronizing with its
input pulse frequency with a step function.
BREES A8 A, NIVABBERERAICLEREIET
WoZizE. HB3VWREER ML ZEBMESE TV o/
20 B SE &5 4B 1 BAEC. BAEFY. RPzAEHTICEERTE S8,
Synchronizing operation region ZAI—FEFZEDH 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 MF—2 v EBESEAEROBARERLALDHD,
— RIS, BEAF - v DEINE &b ICHEERKE
EETL, BEOERNMLIVERTZIHEIE. 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 1+ — viEM fsL(Ju) pulse/s vV Ju
Pulse rate vs. inertia characteristics 1+ Jdm

fo: BRFEEEEEE  (pulse/s)
Self-starting frequency with load (pulse/s)

fs : MEBRFEREERE LI (pulse/s)
Self-starting frequency without load (pulse/s)

Jo BEAF—Tv (kg - m2)
Moment of load inertia (kg - m?)

dv: BlEFIF—2+ (kg - m2)

Moment of rotor inertia (kg - m?)

7 iy
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Items Terms Symbols Units Definitions

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

R=ITFATMIVT Th
BAIREINLY  Tsm

BEINLY Ts
(RB—T 1T 45M)

N Bk LY  To
)/}, /(2)b—4>’7'#$'r$)
= B E En sl
T (RIV—%B1)
(N -m

RABEEERE fs

‘ BICE R

RAISERKE m
(RB—hZDy T 5EIE) e

NV LA h—
22 (WIg =2k 2 T (fe) N-m
Pulse rate vs. torque characteristics T T INIWALAR  fo (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

(N-m) frequency : fs

Maximum response

Self-starting region / frequency : fm

(Start-stop region)

— ™ Pulserate fp (pps)

BEAEOBEEEZRT HD T,

(1) L AERE

B O B O (2 BiEAERE

H B,

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

(2) Step angle error

23

Angle accuracy

BARKETAREDBBEARICL > TERICERER
ERLT, AHEFOEEO—SEHESELT, Z0
mP51 X7y TEDOMEFEEERIEE, ZDEXE
DOEEFOEFLONE EEFEOMNELENEE. &R
Ty TTEICBEOICHhA>TARAIEL., ZHDENTFX
BDZRKIEE 71 F RBDFZKEDED 5 DfE, F7-,
PR ROLSCRTZENTE B, |
24 A =% AR T= % The rotor is rotated step by step from any angle by means of flowing
Static angle error € P 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+A6i |+ ]| —A6i]]
=+
Ep=% 2 0s

X100(%)

g, 8
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Items Terms Symbols Units Definitions
€ BEIFAEIEE (%)
Sta“c angle EIFOF reerrrerresresresseeeetatannnns (O/o)
+AGi: TIRBRANE (0i—ifs) -oeereeeeeeene ()
Maximum positive value (0i —i0s) -++-+wrweeeee (deg.)
—AG;: YT ARKNE (Bi—ifs) e (B)
Maximum negative value (0j —jOs) -=-=oeeeoe (deg.)
Os : GEEREY) ATV TR oo (%)
Theoretlcal Step angle .............................. (deg)
04 CNEN- 48 o
Static angle error €p ° +AD 1A
A
TR
SER |0
=
()
(deg.)
—AB ,
EE —A8)
Rotating angle
BEARRKETAEDBEARIC L > TERICERER
ERLTC, AHEFOEEO—SEHERELT, 20
EP51 ATy TEFOMEGFEREGS LD, CNDEX
D, 127y TZEDAEE, BRLENDIT v TAEE
NDEE360° ICH>THEL. ZHEDTZ XADE
KEEYAFRADRKE, T/ ROLIICKRTZ
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 =—g.— X 100(%)
Beix B R = o 8
25 Step angle error €s % ﬁg)
—Ab;
€s =—p,— X 100(%)
€ BSEREIRE (%)
Step angle EIFOF srerrerrrersssseeseeeteeetanannnn, (0/0)
+A0i: 75 REEKME
Maximum positive value
(= 9i—9i—1—93) ........................ (E)
(: 9| — 6| _1 — @S) .................................... (deg)
—AG;: ¥ 1 F ARKIE
Maximum negative value
(= 60— 0j=1—0s) wreereererrerenennes ()
(= 9] — 91 71 - es) .................................... (deg)
Os: GRIRAY) ATV TR oo (%)
Theoret|ca| Step angle .............................. (deg)
o TE-2HMDINTOFFILAEICH T 5 IEEE & TR
o6 EXFUYREE B () | EnBAAERE,
Hysteresis error ° (deg.) Maximum difference in all static angle errors between CCW and CW

rotation of motor shaft.

9 angaus,



B V1 7 0X7 v JEEE) (Microstep drive) |

’ M Vernier drive

27y TE-AE, MRCERZ T v THNEEOLTH
X NBH, BRMEREI Vb o—LT5Z8Ick-T, M
KZF oy THEBLRINCX SIZHI#EIL CHBITX 5,
(AL veeereeeeeees 735) COBRB R A~y 025 o T
B, I=Z7 v THE) & &S,

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 XO—7y 7, AO—47)> (Slow-up, Slow-down) |

’ H Slow-up, Slow-down

27 w7 E— 4O HEE IR AR AL, S T E) 355
B 2u=7y 7 - Z2u—-2 oY Ol ESHWG S, Zh
I3, BRI, fBRBEBOE. ST v —T v T Au—4T
BEND D,

(1) 2A—7 7 (Slow-up)
E—ZBAJIOL ZIZREB L CHlEES 5 & 51, BXEIE R
Bl e fift 4 & =8 T4 5 2 &,

(2) xO—4r7 > (Slow-down)
E—ZBAJIOL ZIZREBI L CHlEES 5 & 5, BXEIE
Bl it 4 & 728 T3 Z &,

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 HEi#RIR (Resonance) |

’ H Resonance

AF vy TE—ZEEEIL L E, b5 REOWRBEREUIC
BOWTRIZIREHINKREL o720, B by o235
o 2 s T- O RZE 25 RN GE, GLEARR L 301,

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 BfJL— 7Hl## (Closed loop control) |

’ B Closed loop control

2Ty 7= 2 OEERANEERA L. Bl OIS
ST, B AEYDIA NS T — & 2WMBT 2Kk,
BRI ALEE LT, v a— 2% HHT 2 5ERD 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.

aigas 10
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DRIVING MODE OF A STEP MOTOR
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2T TE— R EWMIT AT ZT v 7T — 2 DER
ICHEFEE B K OER A NER. Y02 Thilig 3 5 BE

NH57H. ATy TE=LZHDO R T4 3= RBEIC
KoTEZET,
GO &5 ISR IR REE, DCEIRA RKBET ;g;}g;%
kK (7Byy)
27y T A OMNERED 2V, ¥V ¥y IR EE Oscillator
YT BDICA Ty a v e LT, FRT YT -4, lL
KEAMMT2ZLeb0ET. ZHED, ThiD
DT 4 = Ky 2 OT V7 & F I 2 351 Ao AR
KoTZF "9“O supply
F2, AN HNEXEVINIED E VY AR NE (IS R=FR 2T HRK)
TH5ILeTEET, -
1
I
For driving a step motor, it is necessary to excite its '\
windings by DC voltage and current in sequence. R
Thgrefore a .proper drive for a step motor is needgd. An S0y 5 ;ré;?;/:_ﬁ 25y TE—4
oscillator, driver and DC power supply as shown in the Block diagram (g 535—%) Step Motor
right figure are necessary as minimum components. gftt'ggﬁt')%’;‘;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.

JZIVATyTHR Full-step driving mode

2Ty THBHERZ T v THETHET2 5T, In this method, step motors are driven in the basic step
angle.

N—=TXTFvTHR Half-step driving mode

2Ty THPERZT 5 THED L 2048 T 575 In this method, step motors are driven in half of the basic

RXTT step angle.

YAIAOXT YT AR Micro-step driving mode

2Ty THNEKZT v THED 1/ NO MK THE)§ 3 In this method, step motors are driven in 1/N of the basic

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

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

E-FEWEONICESELIFE A TT, DRIV current for each winding.
TE. IR A< RICEGE R E & A EiRE) &
BT e, Rl 9,

11 @y



2MAT Y 7TE—H 2-Phase Step Motor

:l: 23,
ﬁl:u%:i Wiring diagram A
1. 1=KR—-7 COM
it B RO A —E THAHICNEX U D R 2 %
LEDTT, 3
1. UNIPOLAR
B com® B
1.1 148BhEE [sen A B A B | com
HHE LMD ADBBICHRERERL 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 iy
1.2 2MBhE Step A B A B | com
W 2 HOERICIEERZ WL £ 7, g ON ON_| +V
1 ON ON +Vv
1.2 Two phase driving 2 ON ON +Vv
: . 3 ON ON +V
Insert voltage into 2-phase coil regularly. o oN oN Iy
1.3 1-2 B Step A B A B | com
e - YT EN Ny 0 ON ON +V
1MHE 2HERBICINEEREWL £ 7. ] oN iy
1.3 One-two phase driving 2 ON | ON +V
. 3 ON +Vv
Insert voltage into one phase or two phases 4 ON ON v
alternately. 5 ON Ry
6 ON ON +V
7 ON +Vv
0 ON ON +V
g (-] — A
2. N K—7
2 OIS D R B A MA. Z
hALH Y& RO RA 2808 LZ n
‘6—0
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 ATy 7E—A 5-Phase Step Motor
== 3, < — >
%n%:?c Wiring diagram Ebﬁﬁ v/ '7— - A Exciting sequence
# Blue
+ +
& o =
Blue I Blue %
* 0 % 0
Re ~ Re —
+ +
1 0 0
Orange ; Green —
ﬁ o o
Green — Green —
+ — t
0 = 0
Black — Black -
AR 4-5 B H X
4-phase exciting pattern 4-5 phase exciting pattern
Green g{range

g, 12
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ATy TE—IDRFEE

SELECTION PROCEDURES FOR STEP MOTORS

MIVIEEDL S DEFE Selection by torque calculation

BRENRIBDRTE

Decision of driving mechanism

Y

EEE (HH4%) DRE

Determination of performance

Y

BRI MNVIEE

Calculation of load torque

Y

BMEE—X> FEH

Calculation of moment of inertia

Y

RENZ—2DRE
Determination of speed pattern

Y

ME LI DEH
Calculation of accelerating torque

Y

E—2BENVIDOEHR

Calculation of motor torque

Y

INIVZA LA b — ML 45 & D LB
Comparison with pulse rate
vs. torque characteristics

OK

Y

#®T
End

13 angaus,

A=A C, N b OREEREE RO 4,

D& &, FEBOSTER RGO BRI ST 2
Bk 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 73 firRE. B R 0 I 20 E1%ER LK D SR & o 2 1ERE
B2 XM ERH D FT,

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

Bl 2 B § 720108k ML o RN LT,

Calculate necessary torque to drive the load.

E?%%bv~ﬁﬁ%@%~ﬁ%%ﬁ%ﬁ%~xyb%%mb

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

FEE LA E RO 2 5 HE/ S8 — v 2RO F T,
Determine the speed pattern by using the distance of
movement and its required time.

WS — v B -4V PEREICIE N L AL E

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

Fff PL LR L2 #MA T, =V VY ERDDICRE
Fr@ITE—sBEIN IR LET,

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

T—AMBEIL T EIULALA b — bR % L U BRE)
R E—F 2 EELE T,

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



EAREEX Basic equations

e JERD O me (mowom) 270 7R R/ VRERE
Driving mechanism Resolution (Unit movement) & step angle Speed & pulse frequency
?2{: ; 0. v=4¢ - f [em/s] n
asic equation =420 - — [cm/step] |'||_1
1 A%
f=87 [pps] m
Q
~NJU b ERES o)
Belt driving mechanism >
?45‘/%/\'*)% D 0 D o
iming Belt _ D 0s T Us
Z /= 360 3 [em/step] v 360 [em/s]
36041 360iv
5‘45?77—')4, D= 7['051 [Cm] f= T['Dals [ppS]
Timing pulley
R—Ivh UBRED
Ball screw driving mechanism
i
ey o > __P 0 _ P b
Table /= 360 i [em/step] 0= 360 i f [em/step]
_ 36041 _ 360iv
P= 0- [em/Tev] f= Po. [pps]
R—ILRl
Ball screw
REBROOEERE £ /¥ ZFRE BEEL/NNIVZH E—2fllp5 RE-2BHEE—X2 b
Rotational speed and pulse Moving distance & Total moment of inertia
frequency at the final stage number of pulses applied to motor axis
Ju s B 2EHRGEEE— A )
Moment of inertia converted to
ouf £t=A - ¢ [cm] motor axis
N= —"—[min"] Jn : BEROEPEE— AT
6i fr=v - t [cm] Moment of inertia for each section
A=—er [pulse] JatJ3
6iN ¢ P JL=Ji+—5" ke - emd]
f= 0 [pps] 1
° A=f - t [pulse]
Ji= J1+J2+JB:F¢ kg - em?]
0="7f#EE (A A D ) [em/step) P=Y—Ftv¥ [ecm/rev] A=,V 2 [pulse]
Resolution (Unit step) Lead pitch Number of pulses
Lo=FA% X COMN FBB AL [cm/ deg] v =FEHEE [cm/s] Lr=FEB)E [cm]
Unit movement at the final stage Moving speed Moving distance
Os=ZAT 7 ¥ [deg/step] f =7 VUL ZJEBEL [pps] t =FT BN [s]
Step angle Pulse frequency Required time
i =y b D=##%B 7 —V1% [cm]
Reduction gear ratio Diameter of the final stage pulley

agas, 14



B MV DOETERX  Equations of load torque

ML 27 - [N - m]=10.2kgf - cm
Torque conversion

R—ILi UBEE)

Driving by ball screw

F.P | uFoPo
27 + 2

TL=(

)+ [kt - en)

F=FA+W (sina+ucosa) [kgf]

7'— | ERE) —-

Driving by pulley J"’D (WFA+W) 7D
Tor=""—F—"" —
27 i
:4(MFA—|._W)D [kef - cm]
Fa 21
T4 - NIVINEREY S v - EZF ERED
Driving by wire/belt Driving by rack & pinion
_F =D _FD
FA ¢ TL= 27 i 2ni [kef - cm]
T F D
F=FA+W (sina+ucosa) [kgf]
EKRICEBH&E

Method of direct measurement

TL= F‘;D kef - cm]

F =5 g & [kef]
Axial load
Fo=TVEME [kef]
Pressurized load
wo="TIEF v s OEERE (0.1~0.3)

Friction coefficient of pressurized nut (0.1 ~ 0.3)
n =% (0.85~0.95)

Efficiency (0.85 ~ 0.95)
i =

Reduction gear ratio
P=Y—=FtEyF [cm/rev]

Lead pitch

15 amngaus,

Fa=4577 [kef]
External force
Fe=FfliA M LIZC® 5 & D) [kef]
Starting force of main shaft
W=7—-2%7—-TLOKRERE ke
Total weight of work and table
w = B D EEFEFR L (0.05)
Friction coefficient of slipping surface (0.05)
o =1HFHE [deg.]
Inclination
D =A% 7 — V1% [em]
Diameter of final stage pulley



BMEE—X > FDETER Equations of moment of inertia

AROEEE—X 2 b
Moment of inertia of cylinder
— 1_ :_ T 4 . 2
Jx= 8 WD1 39 0€ D1 [kg * cm?
1 D, ¢° , 2]
= — —_— —_— . m
Jy 4VV(4-|‘3)[l<g cm? -
m
(@)
o |
hEMAEOBEEE—X > b (@)
Moment of inertia of hollow cylinder =
Je= 8i W (D12+D22)=312 0 ¢ (D1'—D2") [kg - em?]
_ 1 . D'+D | ¢’ )
Jy—4W( 1 +3)[kg cm?]
BOZBESBVENCEIT2EMHE—X b
Moment of inertia related to the axis not
to pass its center of gravity Jx= Jo+ W22 [kg - cm?
C ’r‘_,,,ﬂ,,j""
3&%* i : Jy= 11—2 W (A*+B*+12¢7) [kg - em?
I I .
&J - ¢ =il & xo B OB cm]
Distance between x-axis
and Xo-axis [cm]
AROEME—X2 b
Moment of inertia of rectangular solid ] ]
AL Jx= = W (A’+B’)=— pABC (A’+B’) [kg - cm|
/LB 12 12
J= LW B+C)=1 »ABC (B'+C) ke - em]
y c 12 12 ¢ &
EEE T 2MEOEME—X 2 b
Moment of inertia of a linear moving solid v A
J=W (— =W (= ) [kg - cm?]
) 2r
A =B FEE] [cm/rev]
Unit movement
) Jx =xiZBAF A 1EME— 2 b [kg - em?
#E Density Moment of inertia related to x-axis
Jy =yHIZBI$ 3EME— 2V b [kg - em?]
#k . lron 0 =7.9X107° [kg/cm’] " Moment of inertia related to y-axis
T3  Aluminum o =2.8 X107 [kg/cm? Jo =xolill (O A WA 2B 2 EMEE— 2 ¥ b kg - em?)
FE Brass 0 =8.5X1073 [kg/cm’] Moment of inertia related to xo-axis that is passed its center of gravity
74 2> Nylon 0 =1.1X10"? [kg/cm?| W ="8#& [kg] o0 =% [kg/cm?|
Mass [kg] Density [kg/cm?]
D1=%M% [cm] ¢ =F% [cm]
Outer diameter [cm] Length [cm]
D2=M1% [cm]

Inner diameter [cm]

amgans, 16



HERILY Twm [kgf - cm]lDEH  Calculation of required torque Tm [kgf-cm]

[N - m]=10.2kgf - cm

(1) & rILY T [kef - cm]DEHE
B DL 2 I3 BRBREE D B 12 U B RO 2 & T
A bV 2 SRR O T — 2 OBRIZK > TKRELEDD
%7,
Calculation of load torque T [kgf-cm]
Load torque means the friction resistance occurred at the contact
point of driving mechanism and is varied depending on the kind of
driving mechanism and the weight of work.

(2) M IV Ta [kgf - cm]DEH
JIGHE b L 2703 E — & w2 Il JEERR X B & X ICBE s b LYy
T,
Calculation of acceleration torque Ta [kgf-cm]
Acceleration torque means the necessary torque to operate during
acceleration and deceleration.

OBEEEEDNHEE
Case of self-starting operation : T
L i I
Acceleration torque 1
QIR EERDIHE
Case of accelerating or decelerating : . _
Wi ks Ta=-IL) ’;ggxfz f

Acceleration torque

(3)LERILY Tu [kef - cmIDEH
ME ML ZIZAT v TE— 2SR EEM MLy NN LY &
LDz 9,
ATy TE=LORE ML IFRATRDZZENTEET,
Calculation of required torque Tm [kgf-cm]
The required torque is that of adding load torque and acceleration
torque necessary to a step motor. The required torque to a step
motor is calculated by the following equation.

W Lo Tu= (B bV 2 TL+HHE kL2 Ta) X R4

kgf - cm] kegf - cm] kegf - cm]
Required torque= (Load torque + Acceleration torque) x Safety factor
= (TL+Ta)XS

T—RFZOBEILTA, JULZAVLA b= bLIREEOTLT
TP ONINZINE B0 E S P TERELET,

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 dangaus

NVZ Torque

—
=

—
=

Jo=a—2EEE— X kg - cm?}
Moment of rotor inertia
JL=2BME—- X b kg cm?
Total moment of inertia
g =H N [em/s?]
Acceleration of gravity
Os=A T TFE []
Step angle
fo=3Hix, L Z M [pps]
Operating pulse frequency
f1=7 B L ZEFE [pps]
Starting pulse frequency
t1= M3 (RO B [sec)
Acceleration (Deceleration) time
n=3.6°/0s
3.6°/0s

TITINIVY
Pull-out torque

IEICEATEBMLY
Torque usable for acceleration

f2 INJLZLA [pps]
Pulse rate



ATy TE—YDEEHI

AN EXAMPLE OF STEP MOTOR SELECTION

(B) 24827 7 E— 2 NIV NEREN D55 FI Bl PR L BaRi R — - -
Example of belt driving by 2-phase step motor echanical specifications and requirements
P gbyep P NLFET— s ORER W=25 [kel 0
X5MHAT Y TE— R LD T ETEETZ X, Total mass of belt and work r
It is possible to select it by a method similar as for 7= 120BE%E D1, D2=5 [cm] E.';
the 5-phase step motor. Diameter of pulley 1 & 2 -
7=V 120X L1, L2=1 [em] 6
Thickness of pulley 1 & 2 >
7= 1,208E #k (%15 p=7.9 x 10~ [kg/cm?)
\'/7\/;’{ Material of pulley 1 & 2 Iron
U — 2054 FEROBEBGRE  u=0.04
Friction coefficient of work guide
AL b ET =) DRhEHE n=0.9
7—1y2 Efficiency of belt & pulley
Pulley 2 VAR N fAi A¢ =0.4 [mm/step]
Resolution of positioning
1EBZ0DDRED E ¢ =471 [mm]
7—1 1 Movement for once
Pulley 1 7 P 8 IRE (] to=1 [sec]

Positioning time

BN —2

2Ty TE—4 Operating pattern
Step motor ‘

471mm/sec

-

C O

1. E—FICDHELDHEEZKRKDET, Calculate the resolution necessary to the motor.

1750 Z (1.8°/step) & 7= ) DA E P8 /3 fiRE I
Positioning resolution per 1 pulse (1.8°/step) is as follows :

fre e ae =202314X18 6 765 (um/step) 0 £ 5,
Positioning resolution 360

2. BEINF— & RDET, Determine the operating pattern.

L 2R, R L 2R KD 5,
The number of pulses and pulse frequency to be applied should be calculated as follows.
O 1MOED A SV ZABIZELSLE T,

Convert the movement at a time to the number of pulses. (PPS)
I%AIE‘E%:??%P% 471 fo )=
B L 2 My = oovemen a a\lmeJa _ =600/ L % 2
Number of pulses 17V A& 720 OED & 0.785 pulses
Movement per 1 pulse P
OF L VAVEFS ) §P 0k

Calculate the pulse frequency. o ©)

N imblﬁl\o}fbxlﬁ 4 P 600 t ‘
S I £ = 2 B =600
il%%e frequg—nfg/ ’ NV 2R 8 Bl ¢ 1 iops)
Positioning time, t ICEE LD S8 — 2 A PebE T,

T3 () B 20258 U, @i L 2 HE A K E 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 :

BfE L 2 ¥
Number of pulses
P70 BER ¢ — s ¢
Positioning time, t — Acc/Dec time, t1

_ 600
1—0.25
=800 [pps]

600 7SL 2 % 1 B 14 51213600pps S AL 2 ) £ 9,
For transmitting 600 pulses in 1 second, the pulse
frequency of 600 pps is needed.

SEL L 25 fo=
Pulse frequency, f2

s 18



) o N L2735 N - m]=10.2kef - cm
3. HEEEHE NV EKRKDET, Calculate the necessary operating torque.  Torque conversion

@ Afif P Lo RO F T, @ Ik b s &R F,
Calculate the load torque. Calculate the acceleration torque.
AR E F =uW=0.04X2.5=0.1 [kef] N (Jo+Jr) _7-0s  f2
i g s Lo Ta= X X—=
Linear load Accelaration torque g 180t
Hdfaf b Lo TL=F D1 =0'1X5=0.28 [kgf - cm] _ (Jo+16.59)  3.14X1.8 800
Load torque Zn 2x09 Ta="9807 7 180 * 0.5
QHEE— A v P ERDES, =0.1 Jo+1.7 [kef - cm]
Calculate the moment of inertia. @ BEERE b L5 Aok F
o ) N WEGHER L 2] °
« 77— 1OW\MEE—- XV b (Jo) Calculate the necessary operating torque.
Moment of inertia of the pulley 1 (Jo1) Safety factor
- - - DL b L2 Tu =(Tr+Ta) X 2 < RAHR
T01=59 PLADI=50 X 7.9X107 X 1 X 5! Necessary = (028401 Jo+1.7) X 2
—=0.48 [kef - em? operating torque = 0.2 Jo+4
048 kst - o) = 0.2 X 0.23+4
o 77—V 20EMEE— XV I (Jp2) = 4.05 [kgf - cm]
Moment of inertia of the pulley 2 (Jp2) =0.4[N-m]

Jp2=Jp1=0.48 [kg - cm?

e L hET—2DEME—XV b W)
Moment of inertia of the belt and work (Jw)

Jw =W( %1 =2.5 X ( ?5 $=15.63 [kg - cm?

o EEMEE— AV b (JL)
Total moment of inertia (JL)
Ju =Jpi1+Jp2+Jw=0.48+0.48+15.63=16.59 [kg - cm?|

4. H%?ﬁ ICE—4% /*/'-f L9, Finally determine the motor.

O — 2T =AY MO MBS ML 2 AR E T, OSLALA b — Lo SO EiddtER Ik 3)
Calculate the necessary operating torque for each moment of rotor inertia according to the chart and equations above.

-4 HEE-X VT Jo WEEHEEL L2 Ty
Moment of rotor inertia, Jo Necessary operating torque, Tm
kg - cm? [N - m] (kgf - cm)
TS3103N3E2 AU9110 0.23 0.4 (4.05)

JLA LA b — o Bt oIS TR £,

TRI& ), TS3103N3E2 £ AUITIODFEE H ¥ TEEPIRET J o

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 11
Full Step
oyl e T Half Step
0.8(8) .
0.6(6) S~ .
(TmM=0.4)0.4(4) S
\ |
0.2(2) «
0 N
102 10°  (f2=2x10%) 10* .
(f2=800PPS) Pulse Rate (PPS)

19 angaus,



1 F— viaEE

Conversion Table for Moment of Inertia

A B Ib - ft? I:;j%:f:z Ib-in> |Ib-in-s?| 0z-in? |0z-in-s?| kg-cm? (kg-cm-s? g-cm? |g-cm-s? (rﬁ
-
Ib . ft2 1 3.108 X102 144 373 2.304 X 10° 5.968 421.40 0.4297 | 4.214X10° | 429.71 (I'I;
o |
Ib.ft-s?2| 32.174 1 4.633 X 10° 12 7.413x 10 192 1.356x10* | 13.825 | 1.356x10" | 1.383 x 10* g
Ib-in? |6.944x10|2.158x 10 1 2.590x10® 16 4144 X107 2.926 2.984x10° | 2.926 X 10° 2.984
Ib-in-s?| 2.681 8.333x102| 386.1 1 32.174 16 1130 x 102 1.152 1.130x10° | 1.152X10°
0z -in? |4.340x10™|1.349X107°| 6.250 X102 | 1.619 X 10~ 1 2.59x107 0.183 1.865x 10| 182.901 0.186
oz-in-s?| 0.168 |5208x10°| 24.13 |6.250x107?| 386.088 1 70.616 |7.201x102| 7.201x10* | 72.008
kg -cm? | 2373x107°|7.376x10°| 0.3417 |8.851x10™*| 5.467 1.416x 1072 1 1.0197x10°| 1000 1.0197
kg-cm.s?| 2.327 |7.233x102| 335.109 | 0.8679 | 5.362x10° | 13.887 | 980.665 1 9.807 x 10° 1000
g-cm? | 2373x10°|7.376x10° | 3.417x10™*| 8.851 X107 | 5467 x10° | 1.416 X 10°® 103 1.0197 x10°® 1 1.0197 X107
g-cm-s?(2327X10°(7.233x10°| 0.3351 |8680x10*| 5.362 1.389x102| .9807 103 980.667 1
ML7BER
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 107 1.356 1.356 X 10° 13.825 13.825 x 10¢
Ib-in 8.333x1072 1 16 1.130 x 10° 0.113 1.130 X 102 1.152 1.152x 10°
oz - in 5208 X107 6.250 X102 1 7.062 X 10 7.062%x1073 7.062 7.201 X102 72.01
dyne - cm 7.376 X107® 8.851x 1077 1.416x10°° 1 1077 107 1.0197 X107 | 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 104 103 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 10 102 1

e, 20
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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.

NOILNVD

H Cautions for transporting and mounting
1. Never catch at any lead wire or shaft to bring the motor,
because it may cause some defects or injuries.

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

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

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

H Cautions for wiring

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

2. Connect the case to ground without fail.

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

H Cautions for operation
1. Contact us previously when the driving current over its
rating may be flowed.

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

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

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

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

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

7. Do not splash any oil or water on the motors.

T, 22



2HATVTE—% =
FEAHE—E N Ty RE

LIST OF MAJOR SPECIFICATIONS HYBRID TYPE
RPN 27T A i/ =X EREE ERER | AT TNV AEHAX 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
1.8 TS3692N1,N11 3.5 0.35 0.013 (0.13) []20x30
DZD 1.8 TS3692N41,N51 3.0 0.35 0.017 (0.17) []20x30 27, 28
1.8 TS3692N2,N12 7.0 0.35 0.024 (0.24) []20%x46.5
1.8 TS3692N42,N52 5.6 0.35 0.032 (0.32) []20x46.5
1.8 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) []28x33.5 29, 30
1.8 TS3641N2E3,N12E3 1.4 1.4 0.09 (0.9) [128%47.5
1.8 TS3214N12 43 1.0 0.18  (1.8) [135%40.0
I:|35 1.8 TS3214N13 12.0 0.19 0.058 (0.58) [135%25.4 31 32
1.8 TS3214N15 24.0 0.19 012 (1.2) [135%40.0
1.8 TS3214N16 3.2 0.35 0.058 (0.58) [135%25.4
¢36 0.9 TS3636N2 6.1 0.35 0.040 (0.4) $36%14.0 33, 34
0.9 TS3636N3 3.6 0.33 0.068 (0.68) $36%19.6
0.45 TS3216 9.0 0.24 0.035 (0.35) [139x27.0
0.45 TS3216N1 12.0 0.3 0.033 (0.33) [139x22.0
0.9 TS3166 12.0 0.32 0.05 (0.5) [139%22.0
|:|39 0.9 TS3166N17 6.0 0.3 0.05 (0.5) [139%25.5 35, 36
0.9 TS3166N18 1.1 0.8 0.05 (0.5) [139%25.5
0.9 TS3166N20 8.8 0.35 0.08 (0.8) [139%32.0
1.8 TS3139N11 12.0 0.32 0.085 (0.85) [139%32.0
1.8 TS3139N13 12.0 0.4 0.2 (2.0) [139%37.0
1.8 TS3617N1E1,N11E1 4.0 0.95 0.16  (1.6) [142%x33
1.8 TS3617N1E2,N11E2 9.6 0.4 0.16  (1.6) [142%x33
1.8 TS3617N1E3,N11E3 12.0 0.3 0.16  (1.6) [142x33
1.8 TS3617N2E4,N12E4 4.0 1.2 0.26 (2.6) [J42x39
I:l42 1.8 TS3617N2E5,N12E5 6.4 0.8 0.26 (2.6) [142x39 37,38
1.8 TS3617N2E6,N12E6 12.0 0.4 0.26 (2.6) [142x39
1.8 TS3617N2E7,N12E7 24.0 0.2 0.26 (2.6) [142x39
1.8 TS3617N3E8,N13E8 4.0 1.2 0.32 (3.2) [J4a2x47
1.8 TS3617N3E9,N13E9 7.2 0.8 0.32 (3.2) [42x47
1.8 TS3617N3E10,N13E10 12.0 0.4 0.32 (3.2) [la2x47
1.8 TS3617N502,N602 4.8 1.2 0.35 (3.5) [42x41
D42 1.8 TS3617N503,N603 5.8 1.2 049 (4.9 [142x49 39, 40
Hi Torque 1.8 TS3617N504,N604 7.2 1.2 0.75 (7.5) [J42x61
|:|42 0.18 TS3631N210E 4 0.95 0.736 (7.5) [142x58.2 41, 42
Gearhead 0.1 TS3631N218E 4 0.95 0.883 (9.0) [J42x58.2
0.9 TS3218 5.0 0.25 0.045 (0.45) $46x13.0
¢46 0.9 TS3218N5 12.0 0.075 0.045 (0.45) $46X13.0 43,44
1.8 TS3118N35 12.0 0.165 0.035 (0.35) $46%13.0
l:'so 1.8 TS3621N1,N11 2.2 2.0 0.32 (3.2) [150x40 45, 46
Hi Torque 1.8 TS3621N2,N12 3.2 2.0 0.65 (6.5) []50x55
1.8 TS3103N2E9 6.0 1.0 029 (2.9) [156.4x38.1
1.8 TS3103N1E13 5.1 1.0 0.4 (4.0) [156.4x50.8
1.8 TS3103N255 24.0 0.3 0.65 (6.5) [156.4X50.8
D56_4 1.8 TS3103N40 6.0 1.2 05 (5.0 [156.4X57.0 47, 48
1.8 TS3103N3E1 1.7 4.7 072 (7.2) [156.4x76.2
1.8 TS3103N3E2 4.7 1.8 072 (7.2) [156.4X76.2
1.8 TS3103N290 2.2 2.5 0.72 (7.2) [156.4X76.2
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HAX 27T A i =X EREE EAWRER | AT TIVY NSO 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
DSG 4 1.8 TS3103N4E11 25 4.6 1.08 (10.8) [156.4x101.6 47, 48
B 1.8 TS3103N4E12 3.4 2.9 1.08 (10.8) [156.4x101.6
0.9 TS3690N1E1,N11E1 5.4 1.0 045 (4.5) [156.4 X 39
0.9 TS3690N1E2,N11E2 2.8 2.0 045 (4.5) [156.4 X 39
0.9 TS3690N1E3,N11E3 1.6 3.0 045 (4.5) [156.4x 39
0.9 TS3690N2E4,N12E4 7.4 1.0 0.95 (9.5) []56.4x54
0.9 TS3690N2E5,N12E5 3.6 2.0 0.95 (9.5) []56.4x54 49, 50
0.9 TS3690N2E6,N12E6 2.3 3.0 0.95 (9.5) [156.4x54
0.9 TS3690N3E7,N13E7 8.6 1.0 1.45 (14.5) [156.4x76
0.9 TS3690N3E8,N13E8 45 2.0 1.45 (14.5) []56.4x76
0.9 TS3690N3E9,N13E9 3.0 3.0 1.45 (14.5) [156.4X76
E|564' 1.8 TS3653N1E1,N11E1 5.2 1.0 0.39 (3.9 [156.4 X 39
Hi Torque 18 TS3653N1E2,N11E2 238 2.0 039 (39) [156.4x 39
1.8 TS3653N1E3,N11E3 1.9 3.0 0.39 (3.9 []56.4 X 39
1.8 TS3653N2E4,N12E4 7.2 1.0 0.9 (9.0) [156.4 X54
1.8 TS3653N2E5,N12E5 3.6 2.0 0.9 (9.0 [156.4 xX54 51, 52
1.8 TS3653N2E6,N12E6 2.3 3.0 0.9 (9.0 [156.4x54
1.8 TS3653N3E7,N13E7 8.2 1.0 1.35 (13.5) [156.4x76
1.8 TS3653N3E8,N13E8 4.5 2.0 1.35 (13.5) [156.4X76
1.8 TS3653N3E9,N13E9 3.0 3.0 1.35 (13.5) [156.4X76
1.8 TS3653N4E12,N14E12 2.2 5.0 2 (20.0) [156.4 x84
1.8 TS3606N1E1,N11E1 5.8 1.0 0.75 (7.5) [160x43.5
1.8 TS3606N1E2,N11E2 2.9 2.0 0.75 (7.5) [160%x43.5
1.8 TS3606N1E3,N11E3 1.95 3.0 0.75 (7.5) [160%x43.5
1.8 TS3606N2E4,N12E4 7.9 1.0 1.35 (13.5) [Je60x54
1.8 TS3606N2E5,N12E5 4.0 2.0 1.35 (13.5) [Je0x54
DGO 1.8 TS3606N2E6,N12E6 2.55 3.0 1.35 (13.5) [160x54 53, 54
Hi Torque 1.8 TS3606N3E7,N13E7 9.4 1.0 1.7  (17.0) [J60x 65
1.8 TS3606N3E8,N13E8 4.6 2.0 1.7 (17.0) [J60x 65
1.8 TS3606N3E9,N13E9 2.9 3.0 1.7  (17.0) [J60x 65
1.8 TS3606N4E10,N14E10 12.5 1.0 22 (22.0) [160x 85
1.8 TS3606N4E11,N14E11 6.0 2.0 22 (22.0) [J60x85
1.8 TS3606N4E12,N14E12 3.9 3.0 22 (22.0) [J60x 85
1.8 4.5 25 (25.0) [150x40
1.8 TS3684N1E3,N11E3 1.28 6.4 35 (35.0) [J86x79
2.56 3.2 35 (35.0) [156.4x38.1
2.8 4.5 55 (55.0) [156.4x50.8
DBB 1.8 TS3684N2E6,N12E6 1.98 6.4 7.8 (78.0) [186x117.5 55, 56
Hi Torque 3.97 3.2 78 (78.0) [156.4X57.0
3.36 4.0 7.5 (75.0) [156.4X76.2
1.8 TS3684N3E8,N13E8 2.39 5.7 10.6 (106.0) [186x 156
4.7 2.8 10.6 (106.0) [156.4X76.2
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DRIVER SPECIFICATIONS

N R—FH

Bipolar driver

F=X (AR {EHE~<—) Model Number (Page)

2305 O (P.59, 60)

ANER B (DC) _
Input current Direct current (DC) +20~35V
08[ 120mm | TS3692 o
140 35mm |TS3214 o
15¢36mm | TS3636 o
16[J39mm | TS3216, TS3166, TS3139 [
TS3218 o
18¢p46mm
Pl wat_s TS3218N5 — (EN)
i Applicable
= motors E1~2
% TS3690N**E4~5 o
Z 23[]56.4mm E7~8
I - 5
é LEFBLI4L Others _ (iF2)
1% E1~2
TsssoeN**E;‘:g Y
24 160mm E10~11
LIS Others — (32
34 86mm |TS3684 — (F2)
B 2 & & +0.125~2A/M8 (F 1y T 2 F T16EXBEIZETE)
Driving current /Phase (Select from 16 levels by a DIP switch)
BE=L Z7_"‘/7°ﬁ
ﬁ?ﬁﬁx% Step angle FULL/HALF STEP
i S
functigns BEAL AT ETE 50%
Setting of automatic current-down
NIV RSB (ERE
Pulse oscillator Included

A1 EEBERSANEHARET SV,

A2 ERERY KA NERBEBROLREEAET,
TS ERBERDOBEFIELEEBR F 71N EHART SV,

25 angaus,



a1=;R—SH
Unipolor driver

X (BRI ~—) Model Number (Page)

AU9110 (P61, 62)

AU9236N1 (P.63, 64)

Bt (DC) ~
AHEE Direct current (DC) o4V T24~48V
Input current BT R
Currerllt cons/umption SA Max 10A Max
08[]20mm [ TS3692 [ ) _
11[J28mm | TS3641 L —_—
14135mm | TS3214 — (F1) — (F1)
16 139mm | TS3216, TS3166, TS3139 — (E1) — (1)
17[J42mm |TS3617 o —_—
170J42mm | TS3631 L S
Gaf_sy |18046mm | TS3118 — (F1) — (F1)
Applicable
Fr)TE)o’[ors 20[ ]50mm | TS3621 o Y
TS3090N6 [ o
TS3103M—EB (ERRBM2.0ALITFICHIS) (BB M2.0ALITICHIE)
23[J56.4mm | TS3690N**E4~2 (T 7e2. 0ALL T IR4 1) (T2 0ALL T IRHIG)
E1~2 °® P
TS3633Nx*EL ™2 (B2 OALL T I75) (S B2 0ALL T IZ475)
E1~2 ° °
E4~5
Al | TSRSy g (EMREH2.0ALLFIZ3I5) (EHEH2.0ALLFIZ3HTS)
E10~11
34[]86mm | TS3684 (iF2) o
Bk & B & - -
Driving current +0.35~2A +2.0~5.0A
BR Eh B 7t &Y TE AIEHEHUCTRTE AIEEHUCTRTE
Setting of driving current Set by variable resistance Set by variable resistance
BENHL AT ERTE
Setting of automatic current-down 50% 50%
A A AR CW.CCWANAR (270y755) /PULSE-DIRAR (170y7AR) 1A
o Input signals Switching of CW-CCW pulse input (2 clock mode) / PULSE-DIR input (1 clock mode)
g’%?g:g%f 25y 7 FULL/HALF £))#%
functions Step angle Switching
AL hET ON/OFF ]V )#27
Current-down Switching
BR & /¥ L X 74 A7 ZOFFASONTEIE. DIRA JIZONTCWE ER
AHES Driving pulse Triggered at the edge of OFF to ON of photo-coupler, CW rotation for ON of DIR input
Input signal A—JLK OFF 74 HTZONTE—-SFHREOFF
Hold-OFF Excitation of motor is OFF for photo-coupler ON.
gy £ B E E 0~40°C 90%RH LUF

Operating temperature & humidity

Max

=

# B & E

Strage temperature & humidity

—10~70°C 90%RH LI
Max

—20~60°C 90%RH LI'F

Max
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I:' 20m M (size 0s)HB 1veE

1.8°

RoHSXt it

RoHS compliant products

£
=
o
&
. 4-M2 X 2Min o
I Depth 7"
- $27
710,25
o2 [ o —
O «
5| &
. o 3
g 1.5 P <
0
[16*°2 (<) 10* L g+t
DzoiO,S
i & 277 | EARBE | EAREH | BIRER (470 (50T M| E—2RL 0-r-00| B OB | & 18
Model Number Step Angle| Rated Rated | Winding |Inductance| Holding Motor Rotor Mass | Winding
[ —_— 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
® ERARERE —20~+50C
Operating temperature range
@ HEFIEH———100MQ Min (at DC500V)
Insulation resistance
@ HEFMHME—— AC 500V (Imin)
Dielectric strength
@® XFXAMTL4——0.075mm Max at the load
Thrust play 9.807N(1.0kgf)
® > 7T L 4——003mm Max at the load
Radial play 4.904N(0.5kgf)
@R RELR 80°C Max (Resistance method)

Permissible temperature rise

XTEE T 205 —ZXREBEIZIOCTUT THENCLEL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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5 KR
WIRING DIAGRAM

[E#7514)
I I PE 1 (A)&E Blue ALY BT CW AHRB  CW rotation from output shaft end.
NAKR—5 5 | 7 #
BIPOLAR Step Blue White Red Yellow
(A)# Red
m 0 + - - +
1 + + - -
= #
White Yellow 2 — + +
(B) (B)
3 - - + +
0 + - - +
[BLvE]
TYPE 2 (A) & Blue HAh#h& ) BT CW AR CW rotation from output shaft end.
A=R-5 = 18 P % £
UNIPOLAR (COM) & Black o— Step Blue Orange Red Green Black
_ 0 ON ON COM
(A) 7 Red o—f
1 ON ON COM
2 ON ON COM
3 ON ON COM
& 3
Orange Green 0 ON ON COM
(B) (B)
INIWALA P—BMIVIFHE Frroriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3692N1(N11) TS3692N2(N12)
Torque mN-m (gf-cm) EE/H K13 DC24V 0.35A/48 Torque mN-m (gf-cm) EBHET A DC24V 0.35A/48
12(1 20) Constant Current Driver DC24V 0.35A/Phase Constant Current Driver DC24V 0.35A/Phase
T T T T TTTT 25(250) T T T T TTTT
L — Full Step — Full Step
A== ----Half Step BN ----Half Step
10(100 - T AN
(100) =] 20(200) PN CE T Al
8(80) . i A
15(150) -
6(60) |
10(100)
4(40)
2(20) 5(50)
0 0
10 1000 100000 10 1000 100000
Speed (PPS) Speed (PPS)
TS3692N41(N51) TS3692N42(N52)
Torque mN-m (gf-cm) EEH KT AN DC24v 0.35A/48 Torque mN-m (gf-cm) EEHRKET A DC24V 0.35A/48
Constant Current D DC24V 0.35A/Ph Constant Current D DC24V 0.35A/Ph,
1*6(1 60) onstan urren river ‘ ‘ F ‘” ‘Si ‘ ‘?Se 40(400) onstan urren river | | F ‘” ‘S‘t . ‘ase
4 — Full Step — Full Step
14(140) — ———-Half Step | 35(350) = ----Half Step T
LT - N // :>---..\_
12(120) e 30(300) e .
10(100) 25(250) ity
8(80) 20(200)
6(60) 15(150)
4(40) 10(1 00) \
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

HS3 it

“Ro
RoHS compliant products

L=200Min
4-M2.6 F& 3Min |’
Depth jIll
A e |11 s 3
ST —— |
g g
1.5
[]23*02
|:|28t0.2 20i0.5 Li1 1 oi‘
5 X 27978 | EAREE | ERER | BRIER | 470X | F-NFOIM | E-4EL (08| 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 15 0.7 0.3 0.05 (0.5) 33.5 0.15
TS3641N1E2| TS3641N11E2 1.8 2.6 0.95 2.7 1.2 0.06 (0.6) 33.5 0.15
TS3641N2E3| TS3641N12E3 1.8 1.4 1.4 1.0 0.55 0.09 (0.9) 47.5 0.25
® ERARERE —20~+50C

Operating temperature range
@ HEIFET————100MQ  Min (at DC500V)

Insulation resistance
@ HEIRME AC 500V (1min)

Dielectric strength
@ X5 A ML A4——0.075mm Max at the load

Thrust play 9.8N(01.0kgf)
@ 5 7T LA4——0.025mm Max at the load

Radial play 4.9N(0.5kgf)
@R ERELR 80°C Max (Resistance method)

Permissible temperature rise

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

1=R-5
H# /)
UNIPOLAR HAh#h &V BT CW AR CW rotation from output shaft end.
(A)& Black = P 5 = #* =]
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
Red White Blue 0 ON ON COM COM
(B) (com) (B)

INJVALA P—BMILIEFHE 7y rrny)
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 ‘Fu‘ll ‘St‘e‘p“
—-—--Half Step ||
0.04(0.4) TS
\\\\
0.03(0.3) N
\\\
0.02(0.2) A
\
\
0.01(0.1) \ ‘\‘
N \ ‘\\
0 AV
10 102 10° fs fs 104 —
Pulse Rate (PPS)
TS3641N1E2 EB/BRKT AN DC24V 0.95A/48
Torque N-m (kgf’Cm) Constant Current Driver DC24V 0.95A/Phase
0.06(0.6) -y T T T T TTT7
et Emn U] — Full Step
7 -1 ~+H== ----Half St
0.05(0.5) 2 ==, ~] A
N,
NN
0.04(0.4) S
N\,
AN
0.03(0.3) \\
0.02(0.2)
0.01(0.1)
0
10° 102 103 104 —_—
Pulse Rate (PPS)
TS3641N2E3 EBRKT AN DC24V 1.4A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1.4A/Phase
0.08(0.8) ] T ‘Fu‘ll ‘St‘e‘p“
|11 i~ee
1 sl NS S N T ---- Half Step
™~~~
0.06(0.6) ™
\\
\\\
0.04(0.4) \\
\ N
\ 1\
\
0.02(0.2)
‘\
S T
\ \‘
0 A
10° 102 103 fs fs 104 —

Pulse Rate (PPS)
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D35mm<suze14>HB TYPE

RoHSXt it

RoHS compliant products

0
—0.012

5

$22 —Soes
(o}

1.5
[oe*o ‘T
" 18%05(L=25.4max) 6"
35 24%°5(L=40max) L
% X | RATvTA | EREE | ERER | BIRER | 478X | K-V TF IV | E—2EL (B-4MF-0 | B OB R
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 5.5 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
® ERAREE —20~+40C
Operating temperature range
@ MEIFEH——— 100MQ Min (at DC500V)
Insulation resistance
@ MFME—— AC 500V (Imin)
Dielectric strength
@ XF XML 4——0.02mm Max at the load
Thrust play 8.8N(0.9kgf)
@® 77T L4 ——0.02mm Max at the load
Radial play 4.9N(0.5kgf)
@ FRELR 80°C Max (Resistance method)

Permissible temperature rise

XTEE T 20T —ZXKEBEIZIOCTUT THENCLEL,
#NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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KR
WIRING DIAGRAM

[EEspIL)

I I PE 1 (A)E Blue HAh# L) BT CW AE  CW rotation from output shaft end.
NAKR—5 = = P #
BIPOLAR Step Blue White Red Yellow

(A)7 Red

0 + - - +
1 + + - -

=] #

White Yellow 2 — + +

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

E#zFATE
I I PE 2 HA#L ) 8T CW AR CW rotation from output shaft end.

(A)E Blue
A=R-5 = = P f 23 £ =]
UNIPOLAR (COM)E Black Step Blue Yellow Red Green Black White
(A5 Red 0 ON ON COM COM
1 ON ON com | com N
]
2 ON ON com | com -
it
# A # 3 ON ON coM | com =m
Yellow White Green agi'
(B) (COM) (B) 0 ON ON COM COM 5%
63
2
9
o o
INIVZL A b—BMIV7SE Gnror i) 2
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3214N12 EBRKFZ AN 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 TTTT T T T 7T
1 — Full Step 1 — Full Step
Pam --—-HalfStep || - 559 5
LT 5\
0.15(1.5) e < 1]
\ 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 3 0
102 108 104 —_— 102 108 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3214N15 EEBERT AN DC24V 0.19A/48 TS3214N16 EBR KT N DC24V 0.35A/18
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 TTTT 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
:x\\\ \"‘\\
0.06(0.6) Sy 0.03(0.3) \ B
0.04(0.4) P 0.02(0.2) s
\\ \
\
0.02(0.2) St 0.01(0.1) A
\\ \
\) \\
0 0 >
102 103 10* — 102 10° 10¢ —
Pulse Rate (PPS) Pulse Rate (PPS)
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¢36mm(S|ZE 15)HB TvPE I%v*}\%l;i;gtion
RoHSXt it

RoHS compliant products

<
= AWG 26
: UL1061
b
8
® [ $36
L e
RN T— ] Rrss
| ol & & ©
e %4 H — R3.3
by I C
SR
NAME PLATE
2i0.2 43.84i0.1
,_[L ; 50.84

8-510.8 LiOA

18
- (¢40)
:‘vy: $40
7
T
ot
£ % % | ATVTAE | EREE | ERER | BIRIER | 1478 X | K-V T MV | E—4REL |A-2F-0r | 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
® EABRBRE— —20~+50C
Operating temperature range
@ EJREH—— 100MQ Min (at DC500V)
Insulation resistance
@ HEIFME—— AC 500V (Imin)
Dielectric strength
@ XFXAMNTLA——0.025mm Max at the load
Thrust play 4 .9N(0.5kgf)
® > 7T L4 ——0.02mm Max at the load
Radial play 2.5N(0.25kgf)
@ FREBELR 80°C Max (Resistance method)

Permissible temperature rise

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

33 amgaus,



5 KR
WIRING DIAGRAM

\ —_— H#z 718
{B\I:(;'EAF? (A)& Blue HhEh &) BT CW AR CW rotation from output shaft end.
5 i =] #
Step Blue Red White Yellow
(A)# Red
0 + - + -
1 + — - +
A =5
White Yellow 2 — + +
(B) (B)
3 - + + -
0 + — + -
w3l
X
m>
82
an
Bm
—'
=T
=
4
%5
o o
INIVAL A b—BNILISHE o7 s iy 2
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3636N2 EBRKEZ AN DC24V 0.375A/48 TS3636N3 EBRKEZ 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 - rull step
0.06 ----Half Step 1 0.06 Ll ----Half Step ||
T \ ~
0.05 0.05 ] \\// AN
T N \,
|~ ~ N
0.04 N 0.04
0.03 0.03
\
0.02 \\ 0.02 \\
\ N
0.01 ) AN 0.01 \\
0.00 00
10 100 1000 10000 100000 10 100 10000 100000

Pulse Rate (PPS)

Pulse Rate (PPS)
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D39mm<suze 16)HB TYPE
0.450 0.90 1.80 RoHS compliaﬁ?&?ﬁg

2-M3 200Min
ﬁ

$22 Bozs ‘
5 S0t

L.

|:|31 +0.25 2

Lsg™? 18%95(L=22, 25.5, 27mm)
24%95(.=32.5, 37mm) L

% X | RATvTA | EREE | ERER | BIRER | 0478 X | K-V TF IV | E—2EL (B-4MF-0 | B OB EER
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
MTS3166N17 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) 325 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

X1 HAEMRIE16.5mme L) £,
Shaft length is 16.5mm

® ERARRRE —20~+50C
Operating temperature range

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

@ HEFME——— AC 500V (I1min)
Dielectric strength

@® XZAXAMTLA4——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)

Q@R EELR 80°C Max (Resistance method)

Permissible temperature rise

X2 TEEE—FOT—AKRAREFIOCUTTHENC LS,
%2 NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

35 amngaus,



iR
WIRING DIAGRAM

#7518
I I PE 1 HhEh & BT CW AR CW rotation from output shaft end.
. —_ (A)& Blue
NALKR=—=5 = A F =
BIPOLAR Step Blue White Red Yellow
(A)F* Red 0 + _ _ +
1 + + - -
A P 2 - + +
White Yellow _ _
®) ®) 3 * +
0 + - - +
[Etyap]
TYPE 2 HAh#h& ) BT CW AR CW rotation from output shaft end.
(A)& Blue
A=KR—-5 5 # Zin fio 2 =]
UNIPOLAR (COM)Z Black Step Blue Yellow Red Green Black White
(A)# Red 0 ON ON COM COM
1 ON ON com | com N
)
2 ON ON com | com ﬁ;
B OB # 3 ON ON | com | com 2n
Yellow White Green oL
(8) (Com) (B) 0 ON ON COM | COM Bm
e?
50
o5
o o
INIVAL A b—RIL V45 onryr i) 3
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3216N1 EBEFZ AN DC12V TS3166N18 EEMET AN DC35V 0.8A/48
Torque N-m (kgf.cm) Constant Voltage Driver DC12V Torque N-m (kgf~cm) Constant Current Driver DC35V 0.8A/Phase
T T T 11T T T T TTTTT
— Full Step 0.04(0.4) L] — Full Step
0.025(0.25) L e ----Half Step
J \ 0.03(0.3) <
0.02(0.2) ~/ \\ \
N\
0.015(0.15) 0.02(0.2)
\\
0.01(0.1) \
0.01(0.1) &
0.005(0.05) i\
1
\
0 0 \
102 103 10 — 102 10° 10¢ —
Pulse Rate (PPS) Pulse Rate (PPS)
T331 66N20 EBERTAN DC8.8v T83139N1 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
(06 i By N ----Half Step
A 0.2(2.0)
0.05(0.5) N
N\,
\\\ /\
0.04(0.4) \\\ —/—\/
\
0.03(0.3) \\ 0.1(1.0)
\\
0.02(0.2) ke
Ay
0.01(0.1)
0
0 102 103 104 —_—
102 10° 10° Pulse Rate (PPS)

Pulse Rate (PPS)
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D42mm(SIZE 17)HB T1vPE

1 80 C€EvcEacmalcv s taEEE LET, | RoHSY¥ It

Self-certification products, RoHS compliant products

200Min

s

) | °5 | o8
&/ g, 3
i
I . 15£05(77oMA%R)
\4.5i0_2 4-M3 & 4.5Min (Efiective length) .
[131*02 Depth 2 1510'5(475%705@1%9%)
[ag*o3 20*°5 L= 15+
Ry X 27978 | EAREE | ERER | BIRER | 470X | F-NFOIM | E-4EL (08| B B
Model Number Step Angle | Rated Rated Winding |Inductance| Holding Motor Rotor Mass
[T & 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
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 9.5 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
® EARBERE —20~+50C O HFARRELR 80°C Max (Resistance method)
Operating temperature range Permissible temperature rise
@ iEiFEHS————— 100MQ  Min (at DC500V) HIEE  E—-207—ZAREREICCUT THEVCEEL,
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 MTLA4——0.075mm Max at the load
Thrust play 9.8N(1kgf)
@® 7 7IVT LA ——0.02mm Max at the load
Radial play 4.9N(0.5kgf)
o kR
WIRING DIAGRAM
—_ [E#R 751
A=K-—-5 (A)E Black ﬂ'—n’éiﬂl& +)R T CW AF  CW rotation from output shaft end.
UNIPOLAR 2 7 #® =5 # B
(COM)#& VYellow Step Black Red Green Blue Yellow White
B 0 ON ON COM COM
(A)#% Green
1 ON ON COoM COM
2 ON ON COoM COM
# B = 3 ON ON COM COM
R o | on | on

37 g



INJVALA F—PFIVI8ME n7orrny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

TS3617N1E1,N11E1

Torque N-m (kgf-cm)

EBRKEZ AN
Constant Current Driver

DC24V 0.95A/1R
DC24V 0.95A/Phase

0-2(2) — Full Step
——-Half Ste
0.1(1) \
\\
fs. fs SN
102 10° 104 —
Pulse Rate (PPS)
TS3617N1E3,N11E3

Torque N-m (kgf-cm)

EEBERTAN
Constant Voltage Driver

DC12V/48
DC12V/Phase

0.2(2)
— Full Step
——-Half Step
0.1(1) s
fs\ fs ~::~~'
0 ~,
0.5x10° 1.0x108 1.5X10°8 2.0X10% —
Pulse Rate (PPS)
TS3617N2E5,N12E5

Torque N-m (kgf-cm)

b= Pl e AN
Constant Current Driver

DC24V 0.8A/18
DC24V 0.8A/Phase

0.2(2) pe
T — Full Step
L4 4 ——-Half Step
‘\
\Y
\
0.1(1) 1\
\
fs N
\ oI
100 10° 104
Pulse Rate (PPS)
TS3617N2E7,N12E7

Torque N-m (kgf-cm)

EBERT AN
Constant Voltage Driver

DC24V/if
DC24V/Phase

0.2(2)
— Full Step
—----Half Step
0.1(1)
fs el
0 =
0.5x10° 1X108 1.5X108 2X103——
Pulse Rate (PPS)
TS3617N3E9,N13E9

Torque N-m (kgf-cm)

EBRKETAN
Constant Current Driver

DC24V 0.8A/48
DC24V 0.8A/Phase

— Full Step
———Half Ste
0.4(4)
T T\
0.3(3) =<4
\ oy
0.2(2) \
\}
\
0.1(1) sf’fs\ y|
‘\ N \‘\
0
102 108 _—

10¢
Pulse Rate (PPS)

TS3617N1E2,N11E2

Torque N-m (kgf-cm)

EBHKZ A8
Constant Current Driver

DC24V 0.4A/48
DC24V 0.4A/Phase

0.2(2)
— Full Step
——- Half Ste
N
o= EER R |
.
0.1(1)
\ \
\
\
\
fs |fs \
N\,
\
\
102 102 104 —_—
Pulse Rate (PPS)
TS3617N2E4,N12E4
hiskob ol N AN DC24V 1.2A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1.2A/Phase
l ]
0.2(2) I
4 RN — Full Step
Sl —--- Half Step
\\
\|
0.1(1) \
"\,
fs 2
NI
0 \
102 108 104 _—
Pulse Rate (PPS)
TS3617N2E6,N12E6

Torque N-m (kgf-cm)

EBERTAN
Constant Voltage Dr

DC12V/48

iver DC12V/Phase

0.2(2)
— Full Step
—-- Half Step
AN
Sl
~
Pl
SS
0.1(1) Ny
s\ | = [ -~
S\ fs B
\
0 ~
0.5X10° 1.0x108 1.5x10% 2.0X10% —»
Pulse Rate (PPS)
TS3617N3E8,N13E8

Torque N-m (kgf-cm)

EBARKNT 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 -,
0.2(2) q
M
0.1(1) fs—+fg
\ NS
N
0
102 10° 10¢ —
Pulse Rate (PPS)
TS3617N3E10,N13E10

Torque N-m (kgf-cm)

EBERZAN
Constant Voltage Dri

DC12V/48

iver DC12V/Phase

N,
\,
A\
0.2(2) >
X — Full Step
\ —-- Half Step
N\,
I\,
\\\\\
\\
0.1(1) S
P
e
fs = [~~o
fs \\:~~\\~
O ~. i
0.5X10° 1.0x108 1.5X108 2.0X10% —»

Pulse Rate (PPS)
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= 1%

D42mm(SIZE 177 HB 1YPE ngh torque

C€EvcEacmalcv s taEEE LET, | RoHStiG
Self-certification products, RoHS compllant products

=

@

200Min

¢22 _Bozs
5 Sotz

. 15:05(77»@7@
4.5%02 4-M3 7%3 4.5Min ffective length)
[J31%02 Depth 2 150 5”%’&@%’%,
4202 20*05 L 15!
I Z7y7f | EREBE | ERER | BRI |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?2 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
® ERARRE —20~+50C

Operating temperature range
@ HEFIEH———100MQ  Min (at DC500V)

Insulation resistance
@ i E AC 500V (1min)

Dielectric strength
@ XJZXKMTLA——0.075mm Max at the load

Thrust play 4.9N(0.5kgf)
@® 5 7ILT L4 ——0.02mm Max at the load

Radial play 4.9N(0.5kgf)
@ FRERELR 80°C Max (Resistance method)

Permissible temperature rise
MIER BT —AREREIFIOCUT THENCLELY,
*NOTE * Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

39 ngaus,



5 KR
WIRING DIAGRAM

1=R-5
UNIPOLAR Elgx 71
HhE &Y BT CW AR CW rotation from output shaft end.
(A) & Black = n “ - % &
Bl PN 1 =]
(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
F A = 3 ON ON COM COM
Red White Blue
® (com (B) 0 ON | ON com | com
NILAL A b—BMILIEHE 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/18
0.40(4.0) Constant Current Driver DC24V 1.2A/Phase I 0.50(5.0) Constant Current Dr\ver‘ ‘ ‘L“)C.’MT 1\2/\&7%\75‘139
1 i H‘ ‘ HH 0.45(4.5 HH—
0.35(3.5) F EZT TR — Full step [[]] (4.8) E Full step
F 1 N ———- Half step 0.40(4.0) F S = ———- Half step -ff{
0.30(3.0) [ \ E N
F \ 0.35@35) [
0.25(2.5) X 030(3.0) [
0.20(2.0) T 0.25(2.5) k
|
0.15(1.5) i 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 0 E
10! 102 108 104 108 10" 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
E ~ Full ste
06060 S e ———_ Halrstep
050(5.0) F \\\
o \
0.40(4.0) \“
o \
0.303.0) \
02020 [ S
o \
0.1001.0) [ Q
0 F
10! 102 108 104 108

Pulse Rate(pps)
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X T A\YRFZE

|:|42mm(S|ZE 17 HB 1YPE Gearhead

o o ROHSXH it
. . RoHS compliant products
D42t0.3 2010.5 Lt2
3102 300min
IE— 3
22 &
4-R3 ﬂrn N| =12
— e
— 3|3
ey Y gl =
g gk
N~ S0
Qq 1 _ _ —
N @ St
oe2 g :
‘ 4-M3 F36 S

Depth
% Z27y7H | EREBE | ERER | BIRER | 1490 |RF—IT IV | E—4RL |B-21-0v| B B
Model & [StepAngle| Rated Rated Winding |Inductance | HoldingTorque Motor Rotor Mass
Number | Gear Ratio Voltage | Current |Resistance GFAEMLY) 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
@ ERAARRE ——20~+50C
Operating temperature range
@ EJREH—— 100MQ Min (at DC500V)
Insulation resistance
@ HEJFTE—— AC 500V (1min)
Dielectric strength
@ XASRMAH 0.25mm Max
Thrust
@S> T7ILHA 0.1mm Max
Radial
@ FREBELR 80°C Max

Permissible temperature rise
@ N\yITyoa
Backlash
MIER BT —AREREFIOCUT THENCLEL,
*NOTE * Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

45min Max

A Zawagaus,



5 KR
WIRING DIAGRAM

1=H=3 [E#7514)
1]
UNIPOLAR HhEh & BT CW AR CW rotation from output shaft end.
(A) 2 Black 2 i % = ® =
Step Black Red Green Blue Yellow White
(COM)#E Yellow
0 ON ON COM COM
(A)## Green 1 ON ON coM | com
2 ON ON COM COM
3 ON ON COM COM
& A &
Red White Blue 0 ON ON COM COM
(B) (com) (B)
»no
n>
8%
]
o3
3%
=
39
o o
NIVAL A b—BMILIFHE Gn7yriny) )
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS36312N210E1 TS36312N218E1
EEREZIN DC24V 0.95A/48 EERRZA/N DC24V 0.95A/48
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
—— EERE [rpm] — EEERE [rpm]
Rotation speed Rotation speed
L 1 1 1 J L 1 1 1 J
0 2000 4000 6000 8000 0 2000 4000 6000 8000
—— JUVREE [pps] TIVAFT —= JYVZEEE [pps] TINATvT
Pulse speed Full step Pulse speed Full step
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¢46mm(SIZE 18)HB TvPE

0-90 1 .80 RoHS compliaﬁ?&?ﬁc{é

40'6t0.25

2-M2.6 BRIFEE 1.6

0
b4 001
0
$17-003
m
EY
@
aQ
23
<
@
o
(0]
kel
S
=

46

=

1.8

L max. 12.5%%%

% Xk | RATvT A | EREE | ERER | BIREH | 10470 X | K-V TF TV | E—2RL (B-4MF-0r | B OB &
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
O EARBERE —20~440C
Operating temperature range
@ HEFEH——100MQ  Min (at DC500V)
Insulation resistance
@ HEIFME—— AC 500V (Imin)
Dielectric strength
@ XFXAMTLA——0.025mm Max at the load
Thrust play 4 9N(0.5kgf)
® 57T L4 ——0.02mm Max at the load
Radial play 2.5N(0.25kgf)
@ FREBELR 80°C Max (Resistance method)

Permissible temperature rise

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

A3 Zanngaus,



KR
WIRING DIAGRAM

TYPE 1 -
(A)E Blue HAhE &) BT CW AR CW rotation from output shaft end.
NLKR=5 = =] F =
BIPOLAR Step Blue White Red Yellow
(A)7 Red 0 + _ _ +
1 + + - -
= £ 2 - + +
White Yellow
(B) (B) 3 - - + +
0 + - - +
E#EAE
I ‘ PE 2 HA#h&L ) BT CW AE  CW rotation from output shaft end.
(A)&F Blue
A=kK—-5 5 = P % 2 =]
UNIPOLAR (COM)E Black Step Blue Yellow Red Green Black White
(R)# Red 0 ON ON CoMm COM
1 ON ON com | com | [ %]
T
2 ON ON coM | com ﬁ;
# A # 3 ON oN | com | com | [
Yellow White Green ]
(B) (com) (B) 0 ON ON COM COM 5%
63
5o
o5
o o
INIWZALA F—BMIVIFHE Frroriny) =
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3218 EERKTAN DC24V 0.25A/48 TS3218N5 EEEKRT A/ DC12V
Torque N-m (kgf-cm) Constant Current Driver  DC24V 0.25A/Phase Torque N-m (kgf-cm) Constant Voltage Driver  DC12V
T T T TTTTT T T T T 17171
— Full Step 1 — Full Step
0.05(0.5) 0.02(0.2) - - ---- Half Step
dh \‘\
0.04(0.4) N
/f‘\ \
0.03(0.3) X
0.01(0.1) >
0.02(0.2) \
N \
0.01(0.1) \
0 0
102 103 104 —_— 102 102 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3118N35 EBERZT 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 10° 10 —

Pulse Rate (PPS)
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RoHS compliant products

200Min
(BRE) ﬁ“‘ (BHHE)

(Effective length) (Effective length)
15:0.5

il
A g AL Wy y °F
T 0 - v
8|8 TS
S| o z} S

[Ja1*2 1.5 7

2 55010.5 2010.5 L11 1 611

18

s

e

A

7

T
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# i X 27y7% | EREE | EASER | BIRIER | 0475 50T | E—4RL (R-5F-vr | B B

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

Sin)gle gﬁaﬂ DEI Sf\maft 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
® FERAFEERE ——20~+50C
Operating temperature range
@ iEFIER——————100MQ  Min (at DC500V)
Insulation resistance
@ HEFME——— AC 500V (1min)
Dielectric strength
@ XFAMTLAL——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)
QR EELR 80°C Max (Resistance method)

Permissible temperature rise

HTEE T 2075 —ZAREBEIFIOCUT THENCLEL,
*NOTE * Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

A5 Zanngaus,
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WIRING DIAGRAM

aA=K-35
UNIPOLAR e
HhE &Y BT CW AR CW rotation from output shaft end.
(A)E Black
2 P ® s # =]
(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
R White BI
(S? (Collﬁ) (g)e 0 ON ON COM COM

INIVZALA b— BRIV S5 onryr i) N
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque) (2
7
Fm
TS3621N1,N11 o3
EB/HRRTA/S DC24V 2.0A/8 Sm
Torque N-m(kgf-cm) Constant Current Driver DC24V 2.0A/Phase 6;
1%@) &9
R g
——Full Step || =
LN e e R e — Half Step
/,-s\\
0.3(3) i -
\\ M
0.2(2)
0.1(1)
0
101 102 108 104 105
Pulse Rate(pps)
TS3621N2,N12
EERETT/N .OA/A8
Torque N'm(kgf'cm) g_onstan?CL:r\rem Driver ngjx 22.00AA//Phase
0.8(8)
- T 1T
- T Full Step 7
e e R e ——— Half Step
0.6(6) =
0.5(5)
\\
0.4(4) iy
\
0.3(3) 5
0.2(2) A
N
0.1(1) N
0
10 102 100 104 108

—_—

Pulse Rate(pps)
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|:|564mm (size 23) HB 1vPE

1 .80 RoHSXi it

RoHS compliant products

200Min
M
HN”“IH
R e 13
gl g 8
E ‘ H
ill
23.57(2X)
[147.14%05 15 4.83
[]56.4+0% 20.6%05 LS
Z27y7 A | EREBE | ERER | BIRER | 490X R T IV | F—4RL |(B-81-0¢| B B L
Step Angle [ Rated Rated Winding |Inductance Holding Motor Rotor Mass Winding
Voltage Current | Resistance Torque Length Inertia Type
Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x107kg-m? kg
TS3103N2E9 1.8 6.0 1.0 6.0 5.0 0.29 (2.9) 38.1 57 0.35 TYPE 2
TS3103N1E13 1.8 5.1 1.0 5.1 9.0 0.4 (4.0) 50.8 100 0.55 TYPE 2
TS3103N255 1.8 24.0 0.3 80.0 145.0 0.65 (6.5) 50.8 100 0.55 TYPE 2
TS3103N40 1.8 6.0 1.2 5.0 10.0 0.5 (5.0) 57.0 140 0.65 TYPE 2
TS3103N3E1 1.8 1.7 4.7 0.37 0.5 0.72 (7.2) 76.2 230 1.0 TYPE 2
TS3103N3E2 1.8 4.7 1.8 2.6 5.0 0.72 (7.2) 76.2 230 1.0 TYPE 2
TS3103N290 1.8 2.2 25 0.88 25 0.72 (7.2) 76.2 230 1.0 TYPE 1
TS3103N4E11 1.8 25 4.6 0.54 0.8 1.08 (10.8) 101.6 320 1.2 TYPE 2
TS3103N4E12 1.8 3.4 2.9 1.24 2.3 1.08 (10.8) 101.6 320 1.2 TYPE 2
® ERARRE —20~+50C
Operating temperature range
@ EREH——100MQ Min (at DC500V)
Insulation resistance
@ HEJFTE—— AC 500V (1min)
Dielectric strength
@ X5 A MFL1A4——0.075mm Max at the load
Thrust play 9.8N(1.0kgf)
® 57T LA ——0.02mm Max at the load
Radial play 4 9N(500gf)
@R ERELR 80°C Max (Resistance method)

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

47 Lamagaus,
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WIRING DIAGRAM

B#x /50
v, A i
TYPE 1 (A)E Blue HAhE LY BT CW AR CW rotation from output shaft end.
. — 5 A i #®
NLKR—=5 Step Blue White Red Yellow
BIPOLAR
(B)# Red 0 + - - +
1 + + - -
2 - + + -
A # 3 - - + +
White Yellow
(B) (B) 0 + - - +
TYPE 2
(A)# Red HAhE &Y BT CW AR CW rotation from output shaft end.
A=hK—-5 b % w/8 | &%/8 2 =]
UNIPOLAR (COM)2 Black Step Red Green |Red/White|Green/White| Black White
(A)#/B Red/White 0 ON ON COM COM
1 ON ON COM COM
2 ON ON COM COM
& B #&/a 3 ON ON COM COM
Green White Green/Whtie 0 ON ON COM COM
(B) (com) (B)
INIVALA b— NIV o7y rbns)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
T331 03N2E9 EERKZAN DC35V 1.0A/48 T331 03N1 E13 EEBRKZTAN DC35V 1.0A/48
Torque N-m (kgf-cm) Constant Current Driver  DC35V 1.0A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC35V 1.0A/Phase
0.4(4.0) —Ful'sien| 10-6(6) N — Full'Step.
_“~~..\ —-- Half Step 0.5(5) N ——- Half Step
0.3(3.0) TR N
\ ™. 0.4(4) N
N\,
K \,
0.2(2.0) 0.3(3) ~ c
) 0.2(2) 8
0.1(1.0) Y
| 0.1(1) ¥
1 \ 1
1 1
0 ! 0 I
102 10 10¢ — 102 103 4 J—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3103N40 TS3103N3E2

Torque N-m (kgf-cm)

ERA KT A
Constant Current Driver

DC36V 1.2A/4H
DC36V 1.2A/Phase

— Full'Step
1(10)
—TTT™N
0.5(5)
N
0
102 103 104 —_—
Pulse Rate (PPS)
TS3103N4E12
EBHRLEZAN DC35V 2.9A/1f
Torque N-m (kgf-cm) Constant Current Driver  DC35V 2.9A/Phase
1.5(15) — Full'Step
TN~ —-- Half Step

|

\\\
\\\
N,

1(10)

0.5(5)

102

104

Pulse Rate (PPS)

Torque N-m (kgf-cm)

EWAKS (/3
Constant Current Driver

DC35V 1.8A/4H
DC35V 1.8A/Phase

— Full'Step
1.0(10) ——- Half Step
0.8(8)

~\~~\\
0.6(6 NN
6(6) S
I\

0.4(4) S
0.2(2) 5

\\

0

102

108

10¢

Pulse Rate (PPS)
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|:|564mm (size 23) HB 1vPE

)

E1) B/BEE/BEER
w8 ER /B EER

High torque
o _RoHSX It
. RoHS compliant products
200Min
H 8
o ©
g | 3 s
b 7Y R Y
» sl gl H e
(a g =025 +0.25(75yMa%IR)
B (E('?ez{/vlfgﬁfh)’j - 157 (Effective length)
5.810.15 ﬂ
(147.14™° 1.6 5
556.4i0'5 20t1 Li1 1611
) 1
A 27y 7H | EAREE | ERER | BIRER | 470Z |F-NFOIM | E-4EL (0-8F-0r | B B
Model Number Step Angle | Rated Rated Winding |Inductance| Holding Motor Rotor Mass
[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
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 14 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
© FHARRE —20~+50TC @ ARELR 80°C Max (Resistance method)
Operating temperature range Permissible temperature rise
@ ifEiFIKIi——— 100MQ  Min (at DC500V) HIEE : E— 205 —AREREFICCLUT THIENCEEL,
Insulation resistance #%NOTE * Do not allow the surface temperature of the motor
@ {EFTHT AC 500V (1min) case to rise above 90°C during operation.
Dielectric strength
@ X5ZXPMTLA——0075mm Max at the load
Thrust play 9.8N(1kgf)
® 57T L4 ——0.025mm Max at the load
Radial play 4.9N(0.5kgf)
a kR
WIRING DIAGRAM
EEvac!
I I PE 1 HAh#h &) BT CW ARB CW rotation from output shaft end.
2=#—5 (21) x| 5 | & | x [VRE V"
(A) = UNIPOLAR (NOTE1) Black Red Orange | Yellow |Red/White connects |Black/White connects
Black % Step with Yellow/White | with Orange/White
2/8
Black/White 0 ON ON COM COoM
(Com) #/a 1 ON ON com com
Orange/White
_ & 2 ON ON COoM COoM
(A) Orange
3 ON ON COM COoM
4 ON ON COoM CoM
i #H
(B) Red Yellow (B
/A #/A

Red/White Yellow/White
~

(Com)
49 gy

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




INJVALA F—PFIVI8ME n7orrny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

TS3690N1E1,N11E1
Torque N-m(kgf-cm) EEBRNZT/N DC24V 1.0A/48
Constant Current Driver DC24V 1.0A/Phase
0.7(7)
poro g M T T
0.6(6) F Full step {
L 0 o 11 O e Half step
0.5(5) F
o TH
0.4(4) F ==f R~
& \
030 F >~
02() F
0.1(1) [ N{)
o E
10! 102 108 104 108
—_—
Pulese Rate(pps)
TS3690N1E3,N11E3
Torque N-m(kgf-cm) EBRETAN DC24V 3.0A/4f
Constant Current Driver DC24V 3.0A/Phase
0.7(7) F TTTITT T T T
o — Full step
060) F T 111 1 [T === Half step |||
0.5(5) F
E T
0.4(4) E = L]
o / M
0.3(3) g ]
02(2) F
01(1) f
10! 102 108 104 108
Pulse Rate(pps)
TS36O0N2ES,N12ES EBRRTA/N DC24V 2.0A/48
P .

Torque N*m(kgf-cm) Constant Current Driver DC24V 2.0A/Phase
1202) AL
1.0(10) F —Fullstep |||

r V| Half step
I AT I
0.8(8) | 3
= \
0.6(6) [£ R
F \
0.4(4) |
0.2(2)
E N
oE
10! 102 108 104 10°
—_—
Pulse Rate(pps)
TS3690N3E7,N13E7
Torque N-m(kgf-cm) EERRT1/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 S
F \
0.6(6) : ‘\‘
0.4(4) F N
020) f »
g N
O10‘ 102 10° 104 108
—_—
Pulse Rate(pps)
TS3690N3E9,N13E9
Torque N*m(kgf-cm) EBHRRTA/N 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) | ! il
(4 E —~ LTI P | || === Half step
1.2(12) \ K
1.0(10) \ A\
0.8(8) X
0.6(6) A\
E \
0.4(4) E
g N
0.2(2) E \:\
O -
10° 102 103 104 108
_—

Pulse Rate(pps)

TS3690N1E2,N11E2
Torque N-m(kgf-cm) EBHRRSAN DC24V 2.0A/48
Constant Current Driver DC24V 2.0A/Phase
10-7(7) F TTTTT T T TTTIT
F — Full step ||
0.6(6) T T0 TIIIE s====e=== Half step
0.5(5) : /,\_\
0.4(4) F =7 ENT
F ™~ \ Y
0.3(8) [
02(2) [
01(1) F
o E
10! 102 108 104 10°
_
Pulse Rate(pps)
TS3690N2E4,N12E4
Torque N-m(kgf-cm) EBRETAN DC24V 1.0A/48
12012 Constant Current Driver DC24V 1.0A/Phase
202 T T T T
F — Full step
1.0(10) ———r T ————————- Half step 7]
F ,-\\
08() £ N
r \,
0.6(6) |- N
- \
r \
0.4(4) | C
’ \
r \
0.2(2) | S
g N
oL R
10° 102 103 104 108
_—
TS3690N2E6,N12E6 Pulse Rate (pps)
Torque N-m(kgf-cm) EBHETS DC24V 3.0A/#8
12012 Constant Current Driver DC24V 3.0A/Phase
I'Z(): T T T 1T
L Full step
1.0(10 i
( ); --------- Half step
0.8(8) | ’:_ =t
E 4 \*\
0.6(6) |- R
F \|
0.4(4) |-
0.2(2) | {
ok
10! 102 108 104 103
—
Pulse Rate(pps;
TS3690N3ES,N13ES (°ps)
Torque N-m(kgf-cm) EBRRTA/N DC24V  2.0A/18
Constant Current Driver DC24V 2.0A/Phase
11.5(15) PR R
B L Full step
r '\-.j" ™Nmw | - Half step
L ~
1.0(10) :
B \
- AY
| \
0.5(5) %
- Ay
3 N
L \\*
L ™
0
107 102 108 104 10°
—_—

Pulse Rate (pps)

aigag 50

[ )
I
i
-T.ll'l'l
1)
—'
>m
=L
O=
Z0
(=1
o
]




D 56 .4m M (size 23)HB Tvee Ehl:o{qtz Loﬁgﬁ%

1 80 C€EvcEacmalcv s taEEE LET, | RoHSY¥ It

Self-certification products, RoHS compliant products

200Min
g
« ©
8 5 <
b 0?77 T —
- é g1 H e
©
S S +0. -
B 150502
5.8%015 4-¢4.5
[J47.14703 1.6 5
556.4105 2011 Li! 1611
T
R 27y 7 | EASEE | ERET | BIREH [ 4750 (50T | E—4RL 0-sF-0| 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  |x107kg-m? kg
TS3653N1E1 | 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 O HRRELR 80°C Max (Resistance method)
Operating temperature range Permissible temperature rise
@ #ERFER——— 100MQ  Min (at DC500V) MIEE : E— 207 - AREMRERICCUT THEN L&,
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 ZXMFLA——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)
fa kR

WIRING DIAGRAM

Vo)
HAML Y RTCW AR CW rotation from output shaft end

TYPE 1 (A Blue = 5 = %
NRAK—5 Step Blue White Red Yellow
BIPOLAR .

B# Feo 0 + - - +
1 ¥ ¥ - -
2 = ¥ T -
& # 3 - - + +
White Yellow
® ® 0 + — — +

@5
HAsi& ) BT CW AE  CW rotation from output shaft end.

TYPE 2 (A) & Black
2 # # =5 # =]
AZR—F (Comst Yelow Step Black Red Green Blue Yellow White

UNIPOLAR (R)#& Green 0 ON ON CoM CcoM
1 ON ON COM COM
2 ON ON COM COM
* B & 3 ON ON COM COM
Red White Blue
(B8) (com (B) 0 ON ON COM COM

51 dagas



INIVAL A b—BRILI4EME Gn7yriny)

PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

TS3653N1E1 ;N11E1 EBRKETAN DC24V 1A/18
Torque N-m (kgf-cm) Constant Current Driver DC24V 1A/Phase
[ [ [
R
— Full Step
---- Half Step TJ]
0.5(5)
0.4(4)
/'_\\____\
0.3(3) = <
0.2(2) .
N{H
0.1(1) st T TSI
0 'T\ SN—1~-

102 10° 10*Pulse Rate (PPS)
TS3653N1E3,N11E3 EBRKETAN DC24V 3A/48
Torque N-m (kqf.cm) Constant Current Driver DC24V 3A/Phase

[ T[]
[ T[T TTI
— Full Step
---- Half Step ]|
0.5(5)
0.4(4)
0.3(3) 3
NI
0.2(2) o~
S
0.1(1) A
fs fs N
o Y NS

102 108 10*Pulse Rate (PPS)
T83653N2E5’N1 2ES5 EBRKEZAN DC24V 2A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 2A/Phase

— Full Step
---- Half Step
1(10)
L
~\
0.5(5) N
\,
\\
fs fs N
0 *‘ —

102 108 104Pulse Rate (PPS)
T33653N3E7’N1 3E7 EBRKEZ AN DC24V 1A/48
Torque N-m (kqf'cm) Constant Current Driver DC24V 1A/Phase

— Full Step
---- Half Step
1(10) = Sy
\
\
\
\
‘\
0.5(5) '
\
\
\
\
fs f\S \,
0 ‘ ‘ A

102 108 10*Pulse Rate (PPS)

TS3653N3E9,N13E9 E'AR LT AN DC24V 3A/1f

Torque N-m (kgf-cm) DC24V 3A/Phase

— Full Step
---- Half Step

Constant Current Driver

1(10) ==rs

\\\
\

0.5(5) K

§~

—]

10%Pulse Rate (PPS)

102 10°

TS3653N1 E2,N11E2 EBRKEZAN DC24V 2A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 2A/Phase
[ [T
R
— Full Step
----Half Step 7]
0.5(5)
0.4(4)
I o e e el
0.3(3) v == N
0.2(2) i
\
N
0.1(M) fs— fs s
\ NS
0 \ AN

102 108 10*Pulse Rate (PPS)
TS3653N2E4,N12E4 EBRKETAN DC24V 1A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1A/Phase

— Full Step
---- Half Step
1(10)
e T
b= =4I\
N
\,
0.5(5) *
\,
N,
fs \f N
S o
‘ \\:\
0 \. I~

102 108 10*Pulse Rate (PPS)
T83653N2E6’N1 2E6 EERKZAN DC24V 3A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 3A/Phase

— Full Step
---- Half Step
1(10)
e ..\_._\_~
0.5(5) =N
N
fs fs \\\ Mo
[\ i
0

102 108 10*Pulse Rate (PPS)
T83653N3E8’N13E8 EBHRKETAN DC24V 2A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 2A/Phase

— Full Step
/ﬁ\\\ -—-- Half Step
- -
1(10) £
\,
\,
\,
\,
\
0.5(5) \\
\,
.
fs fs \\\:‘\
N\ \\~\\\~ L
0 TR p——

102 108 104Pulse Rate (PPS)
TS3653N4E12,N14E12 U D40V ST
Torque N-m (kgf-cm) Constant Current Driver  DC40V 5A/Phase
2(20)

[ ——TT~
=TT L, —— Full Step
\ ---- Half Step
N\
\
\
AN
1(10) NEE
N T
N [T
f fs S
S A \\ \\
\ X
0 : >

104Pulse Rate (PPS)
e, 52
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High torque
o _RoHSX It
. RoHS compliant products
200Min
16
(FEHR) HHE
iIg (Effective le;g}nz 1 %Eﬁqctiv)e length)
= T 20,025 .
o I
. ) 10
S| e ™~ e
( e E‘v'g kS R
3 8
& 4-94.5 I
'ﬁ; : [J47.14** 1.5 7
- DGOto.a 24* L og*!
3 2797 | EAREE | ERER | BIRER | 470 | F-NFOIM | E-4EL (0-8F-0r | B B
Model Number Step Angle | Rated Rated Winding |Inductance| Holding Motor Rotor Mass
[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
TS3606N1E1 | TS3606N11E1 1.8 5.8 1.0 5.8 8.6 0.75 (7.5) 43.5 280 0.6
TS3606N1E2 | TS3606N11E2 1.8 29 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
@ EAAREE ——20~+50C @ ARELR 80°C Max (Resistance method)
Operating temperature range Permissible temperature rise
@ (EFER——— 100MQ  Min (at DC500V) MIER T 20 T —ARERERIOCCHUT THEV 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
@ X7 XML 4——0.075mm Max at the load
Thrust play 9.8N(1.0kkgf)
® 57T L4 ——0.025mm Max at the load
Radial play 4.9N(0.5kgf)
o kR
WIRING DIAGRAM
- = /3 m#E AT
(A) Blaﬁ A=R—-5 ('I.I ) H:'.7'§§WJ: )R T CW A[E CW rotation from output shaft end.
e f UNIPOLAR (NOTE1) EVEYS VI Ve e
Black/hite BIE Kk F?ﬁd (0] " Ye % Hed/\N*ﬁit%eg cgﬁnects B\ack/ﬁw?t%?gnnects
(com .- Step o ee | Prange ) TeTOW |\ Nlith Vellownite | with OrangeMihite
range/Whre o | on | on coMm com
(A) Orange
1 ON ON COM COM
2 ON ON coMm COM
* . 3 | oN ON CcoMm com
(B) Red Yellow (B)
&/ #/A 0 ON ON COM CcOoM
Red/White Yellow/White
Y E1) B/ACEAEER
(Com) A EEARER

Note1) Black/White connects with Orange/White

53 @w Red/White connects with Yellow/White



INILALA F—PRMILI7EM Grrorinsy)
PULSE RATE VS TORQUE CHARACTERISTICS

(Pull-out Torque)

TS3606N1E1,N11E1 .
EBHRSA/N DC24V 1.0A/48
Torque N*m(kgf-cm) Constzlim Current Driver DC24V 1.0A/Phase
0.909) ¢ T T T TTTT]
0.8(8) Full step 1
0.7(7) i e e S Half step ||
0.6(6) N
0.5(5) F ‘
0.4(4) F \
E 1
0.3(3) \ |
0.2(2) X
E ——
0.1(1) g 5
0 107 102 10° 104 108
—_—
TS3606N1E3,N11E3 e Fuso nate(pps)
Torque N-m(kgf-cm) EBRE S/ DC24V 3.0A/18
Constant Current Driver DC24V 3.0A/Phase
0-9(9)5 TTTIT T T T T
1 0.8(8) E Full step
0.7(7) E T T Half step ||
0.6(6) F [IE==xe] |
E A,
0.5(5)
0.4(4) F
0303 N
0.2(2) E
0.1(1) F
o0 E
107 102 10° 104 10°
—_—
Pulse Rate(pps;
TS3606N2E5,N12E5 i u (pps)
Torque N-m(kgf-cm) EEHRRFA/N DC24V 2.0A/A8
q Constant Current Driver DC24V 2.0A/Phase
11-2(12) T T T 11T
—~ Full step |||
1.0(10) TN [ Half step
0.8(8) ‘\
\
0.6(6) bt
\
0.4(4) \
AY
.2(2
02(2)
0
10° 102 10° 10¢ 10°
Pulse Rate(pps)
TS3606N3E7,N13E7 i
Torque N-m(kgf-cm) EBFRRTA/N DC24V 1.0A/48
q 1.6(16 Constant Current Driver DC24V 1.0A/Phase
1 6(16) T T T 1T
1.4(14) = Full step {}
12(12) r M ] | - Half step |||
1.0(10) X
0.8(8)
\
0.6(6) X
0.4(4) Q\
\
0.2(2) -
0 A
10! 102 108 104 108
—_—
Pulse Rate(pps
TS3606N3E9,N13E9 o ee Rere(ope)
. . TERMET A
Torquef‘1méhgé)cm) Cons/t:mt 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 ||
1.010) | \ )
0.8(8) A
0.6(6) | N
0.4(4) F
022) TN
o E
10! 102 108 104 10°
Pulse Rate(pps)
u
TS360GNAE1 1,N14E11 EBRRTAN DC24V 2.0A/48
. . AL 8
Torque szs(:(zgé)cm) Constant Current Driver DC24V 2.0A/Phase
’ i [T T TTTT
2.0(20) [ Full step
A Half step
b -] A
[ \
1.5(15) f +
[ A
1.0(10) F N
o N
0.5(5) F 3
\E-ﬁe.
%0 102 103 104 105

—_—

Pulse Rate(pps)

TS3606N1E2NT1E2 DGaaY 20N
X X B X
Torque N-m(kgf-cm) Constant Current Driver DC24V 2.0A/Phase
1 0.99)F T T T TTTTT
E — —Full step {
°<828; E A mn | I —— Half step |
0.7(7)E \ "~
0.6(6)F \
0.5(5)F N
0.4(4)F \
0.33)F Y
0.2(2)F A
0.1(1)E
o E
10! 102 10° 104 10°
Pulse Rate(pps)
TS3606N2E4,N12E4 De24Y 1 OME
. . 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) . SNHTT T -——-——- Half step |
0.8(8) | v
[ \
0.6(6) [ ‘\
0.4(4) | 4
F N
0.2(2) ‘&
3 R
0
10! 102 108 104 10°
—_—
TS3606N2E6,N12E6 . _ ooty oMK
. . PN -
Torque N-m(kgf-cm) Constant Current Driver DC24V 3.0A/Phase
11.2(12) TTTTT T T T 7T
Full step
| —
1.0(10) F—=+==5 10 \ ——————— Half step
0.8(8) N
\
0.6(6)
\
0.4(4)
0.2(2)
0
10! 102 10° 104 10°
—_—
TS3606N3ES,N13ES . s Rate(bpe)
. 3 Bt :
Torque N-m(kgf-cm) Co?slam Current Driver DC24V 2.0A/Phase
11.6(16): g TTTTI [T TTTIT
1.4(14)F wa ) N Full step 1
12(12) E Ohdnds L ||| === Half step ||
. g N
1.0(10)F 3
0.8(8)F \ i
0.6(6) ¥
0.4(4) F
02()f T
o b
10! 102 10° 104 108
—
TS3606N4E10,N14E10 . peapee Patelppe)
N X B .
Torq;g(;lsgn(kgf cm) Con;tam Current Driver DC24V 1.0A/Phase
P [T T TTTI
[ Full step
N I
2.0(20): > .d\\ ——————— Half step
[ \
15(15)F ]
1.0(10)|
0.5(5)F
i ™
ok
101 102 10° 10t 10°
—_—
TS3606N4E12,N14E12 o Pulsa Rala(pps)
EBHRRFA/N DC24V 3.0A/48

Torque N m(kgf-cm)

Constant Current Driver

DC24V 3.0A/Phase

25(25) T T 1]
b Full step
2000)f Half step ]
: N,
- \\
1.5(15) F y
: N
I \
1.0(10) Y
F \|
N 3
0.5(5) {
[ N
ol
10" 102 100 10¢ 10°

—_—

Pulse Rate(pps)
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|:|86mm(S|ZE 34)HB TvPE f’ghl:o{q[:?

1 .80 RoHSXi it

RoHS compliant products

'y
£
=
o
&
% 2510.25 25:0,25
2|z :
S O?t \ =3
3 3
S °
0
1.52+03 8.5
371\ Lt1 34i1
i & 27y 7 | ERBE | ERER | BIRER | 1470|5700 | =KL [B-2F-0r| B B | & %
Model Number Step Angle| Rated Rated | Winding |Inductance| Holding Motor Rotor Mass | Winding
[ —_— 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 12.4 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
1.8x 4.7 2.8 1.68 18.8 10.6 (106) TYPE 2
® ERARRE —20~+50
Operating temperature range
@ MIFIEI—————— 100MQ  Min (at DC500V)
Insulation resistance
@ HEJFTE—— AC 500V (1min)
Dielectric strength
@ X5 A MFL1A4——0.075mm Max at the load
Thrust play 67N(6.8kgf)
® 57T LA ——0.025mm Max at the load
Radial play 4 .4N(0.45kgf)
@R ERELR 80°C Max (Resistance method)

Permissible temperature rise

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

55 dangaus,
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WIRING DIAGRAM

2 Black BT
(A) =5 TYPE 1 HA#EL ) BT CW AMB  CW rotation from output shaft end.
Black/White —e = - R/aels/ 8 \RBEE/B
(oM} aA=iKR—-5 2 i 18 # iR it
UNIPOLAR Black | Red |Orange| Yellow |Black/White connects | Red/White connects
0 ! Step with OrangeWhite | with Yellow//White
range/White
(A) 0 ON ON COM COoM
# Orange 1 ON | ON com coMm
2 ON ON COM COM
3 ON ON COM COM
0 ON ON COM COM
7 Black B /B&#E /B %ABCOM. Phase ACOM are Black/White and Orange/White
Y TYPE 2 /A&, H%BHCOM. Phase ACOM are Red/White and Yellow/White
2/8 . _ =
Black/White N R=S (UNSLILEES) 28 /8 | R&EH | BAE/B | #&HFKA
/8 BIPOLAR Step Black&Orange/White | Red&Yellow/White | Orange&Black/White | Yellow&Red/White
Orange/White R
@) (Parallel connection) 0 + + — —
& Orange 1 — + + —
2 — - + +
3 + - - +
0 + + - -
£ Black B /AEHE/BEER  Black/White connects with Opange/White
2 /A TYPE 3 FALE/HEER Red/White connects with Yellow/White
Black/White R —_ . =] o 1 =
IAR—=5 (yU—Z.’ﬁEﬁ) Step Black Red Orange Yellow
A BIPOLAR SERIES
range/White N . 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)
EERKTAN DC80V 6.4A/48 EERKTAN DC80V 6.4A/48
Torque N-m (kgf-cm) Constant Current Driver  DC80V 6.4A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC80V 6.4A/Phase
4(40) T T TTTTT 8(80) T T TTTTT
— Full Step — Full Step
Sl ----Half Step I ----Half Step
N>~ q ~d
3(30) Sy =t 6(60) Sy \
\ I \ \\ Y
\
AY
2(20) N L 4(40) N
1)
\\ \\
\
1(10) ‘,\ 2(20) \
0 =
10° 102 103 104 —_— 10! 102 103 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3684N3ES (TYPE2)
EBRKTAN DC80V 5.7A/48
Torque N-m (kgf-cm) Constant Current Driver  DC80V 5.7A/Phase
T T T TTT1
SN — Full Step
T 8(80) SSE{Ii ----Half Step T|
\\
\
\,
6(60) N
\\
\
4(40) %
\\
\
\J
2(20)
N
\\.
0 [~
10° 102 103 104 —_—

Pulse Rate (PPS)
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2-PHASE STEP MOTOR ENCODERS RoHS compllanC iSRS

SR & L

JikE A L B L — I 2 e A !

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

T U THE Rt st & T,

BAFy7E—42I>0—4 FX—E Lineup of step motor encoders

PAX B AEEEE (C/T) 27y TE—ZILO-4HK EASIAEd (BAEZ T v 7E—2HK)
Size Phase Resolution Basic model of step motor encoder Outline (Basic model of applied step motor)
118 2 200 TS3658 1 (TS3641)

14 8 2 200 TS3665 1 (TS3214)

17 8 2 200 TS3602 1 (TS3617)

23 & 2 200 TS3643 2 (TS3653)

34 E 2 200 TS3698 3 (TS3684)

I - ABOATERCEHREREICENET, AR 1. EREmKXA-T AL I2EFA U RIANEAICHICTEET,
Outlines and specifications of relevant encoders are given in the next page. 2. E-20OREEREE 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.

WA7y7E—4I0-4% BRAEEHE Model designation of step motor encoders

TSLILJLILIN L]

I a-—-4fFEHK

Basic model of step motor encoder

57 dmyga

LLJEL]

T— 2 H{EON.EE
Number(s) after N and E of the model number of the above applied step motors
FT7ar Option

1:A4=7avyadfh ABEES [3:A4—-T>aLv4aHh ABZES
Open Collector Output Signal A, B Open Collector Output Signal A, B, Z
2.4 RIM4INED ABEE \4: 1> FI1/NHED A, B, ZlE5
Line Driver Output Signal A, B Line Driver Output Signal A, B, Z

2 :200C/T

5 : 500C/T



B (22— 55)

Outline (Section of encoder)

. HESAEL05
(@) Commpn - | 5 Unless otherwise specified, tolerance is +0.5mm
=W RE—TN @ ' o 18 (2.7)
®4) g | #(8E
Shielded Cable £ <8 30
(&}
~c
(X7 vy TE=42)
Step motor
_J ) )
B o
n = B
- _ ©
1 | @
[rs)
©
17 3
1 X2
ERD) 1. 2Ty TE-2BOARTER2TX—JLED [X7y TE-42] 28BT I,

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

BI. d—454% Specmcatlons of applied encoder

1. T>O—4%MBE Performance

. 9 f#BE Resolution

20.5 (2.7)

|
$56.6

R R R e are E— 2%
Operating Temp. 0~+85C Phase 2 5
v =3
DC+5V +5% ges?ﬁjtio% 200 C/T 500 C/T
B |40mA Max(F—7>aLv4iH)
Supply Current (Open Collector Output) 4 7}- °:/ EP tion
100mA Max (51K 51/57) - 77 Optio
7 _ {("-'”;UE’(('VZZ EA““’B“‘*)E 1) . BEHES O SHERE (400, 1,000C/T) OBUENAIEETY,
<T = - - , . o <k ~ . ~ e avalle N
Code Incremental Phase A, B Encoders with 400C/T or 1,000C/T are available
IS & B K 80kHz M 2) N Z*H (/f M '7‘ v 1) @ﬁl‘bﬂﬁ‘ﬂ‘ﬁgfﬂ—o
Response Frequenc: z Max :
p 9 y Possible to add phase Z (Index).
fiteZ a.b.c.d 1/4P + 1/8P . N )
Phase Shift - 3) . E— 4 ONEHEE O AR ITEETT,
18 & g 5x10 ’kg-m? Max Phase focusing with excitation phase of a motor is possible.
Moment of Inertia ENCODER ONLY

3. HAREE

Form of output

1) #—7>3aL & Open collector

HoAH B\ OB 25C1623 184
Output Circuit Equivalent
to 2SC1623
RAFRHNEE 30V WHEN
Max Allow. Output Volt. OUTPUT IS -H-
RAFABRHNER 50mA WHEN
Max Allow. Output Curr. OUTPUT IS -L-
AL EV) - ALY BERE
Rise Time, Fall Time 1.5 1 sec Max
2) 54> K34\ Line driver

HoAH B OB
Output Circuit AM26C31IDB (T.)
DC+2.4V Min WHEN
s A I = OUTPUT IS -H-
Output Signal DC+0.4V Max WHEN
OUTPUT IS -L-
FFRAHENER + 20mA Max 3% &t 1
Sinking Current Typical
Y EY ST OEE 1 1 sec Max

Rise Time, Fall Time

+5V
H
AfR L 4700
. -
alble OUTPUT
P
#5757 #8 & ) BT CW -
CW, viewed from shaft end gﬁéﬁ?@;ﬁ%‘oﬂi
measuring Circuit
P SAF—
Diode Vce
a,b,c.d FMN1 —
) (EYSI
A [ L (Rohm) X &
AT 11 r > AB Lic|
B *E—I_ L4 A.B *E
Bl LI 1 L IFMP1
El$ 7518 s & ) BT CW A (A—L)
CW, viewed from shaft end (Rohm)

I O-FfER

Connection
B | U-rRe
Function Color
DC+5V 7= Red
GND 2 Black
A #8 Phase #% Green
B 18 Phase # Yellow
(Z 18 Phase) | (A)(White)

I O—-FiEe

Connection

% BE U—Rige

Function Color

DC+5V 7= Red

GND & Blue

A8 Phase % Brown
A8 Phase #& Orange
B #8 Phase # Yellow
B #8 Phase X Gray
(Z #8 Phase) | (#&)(Green)
(Z #8 Phase) | (Z&BB)(Clear)

g, 58
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HB 1vre 1.8°

TINZT TN —T7 25 v FOYHZ HulEE

Switch between Full-Step, Half-Step
.ﬁ E Features

DC20~35VD 74 K ASNTHISHK E 5,

2. 14T ~23% 44 ZD AT v T E— R WM T ¥, BFEIC Lo
Tid. 347194 2D E — 2 DR EE B A TATRE T,

3. EOMIER ISR/ L AREH 2L v F 7 HRTT,
(PMM A RX)

4. By T4 VT ALy FIZED, 0.125~2.0ADHTE R A16DEIRH
ENAT v T THRETT,

5. 27y THREEFR L ANEHIRFNICHEEIR TCHhETO T/

NI S TVET,

6. INAT T EN=T ATy TOYINEZXAL v FTT,

7. BEIALY MBI KO BRASEEIIZ50% D X T
(F4 9T 24y F% “BYPASS” ICEHETHDT, ALV LY
VIR A EIRTE R, )

8. MO/ W, A L AR BRAT Y

9. Z¥—FL ¥ Y1310~1,200pps&100~12,000pps Pk

10. 757 RF VI TFaAF s 2TT,

11. 7= A ERRATAF =B H 38— 12 KD IRFERSE T

B NS4\ specifications

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

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

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

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

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

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

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

8. Includes an acceleration/deceleration and speed control pulse

oscillator.

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

incorporated.

10. Includes plug-type screw terminal connectors.

11. Includes an aluminum heat radiator plate and protective

structure with a steel cover.

N —

N o o AW

i = Model number 20350
BERE (Bx 1) 0.125~2.0A
Driving capacity (current/phase) (XA v FTIGERREICERTE) (16-step setting with switch)
Eiﬂjj I/‘/ I\ﬁ.rj\/‘fgﬁg 500/
Automatic current-down function °
£ — 28R H ~
EEAD For motor driving DC+20~35V
Power input Oy 7 EKRA DC+5V
For logic circuit 10mA(7 + B 7Z AF) (photo-coupler input)
N=TZXFyT TIRTvy TER Ay FHE
Half-step/full-step selection Changeover by switch
AV &2 5
Pulse oscillator Included
/1 ZPHIE T bHTT
Noise prevention Photo-coupler
BERFE BEHANEES 7
Protection against overheating Output power supply automatically switched OFF
Sl D4 *7oar
Heat sink Option

59 damngaus,



.il%nj'l:. Connection diagram

pilifE
Acceleration
Lo«H ® IR KFLyai—%
iR Deceleration Potentiometer
BYPASS o Oscillator \ Q) =R
EXT+*INT - @@ Speed control
©
g g o | mREE
P < | Current setting
[s2)
27T
Step
HEES
Directional signal A+
ENABLEfSS r71IL—5 R7yT Y= RIERR A
: i —— N
ENABLE signal Photoisolator S Step sequencer Arl:plifier By To motor
Direction
DC5V g B-
Em—
VAV 4=l
Pulse output - IIWATYT
- 27 s
N=TZATITRIE
@ ™ | Full-step/
half-step setting
N | BELIUEIE
Voltage range changeover
DC20~35V
BWAFE outi
7 Outline
4—¢$3.175
3.175 | 63.5 ‘ 38.1 ‘
>
Me———— N \
I P00 0000 §

@ 2-¢3175 OJ_u_ A

"o
oI
m>»
20
M
g‘i.’
35
[e] =]
23
0z
m
=]

95.25

D D
|
|
101.6
93.98

B
AR g:E %:E
jl

| |5\ Doooaaon o
T i i 1 Y V ‘
|
- 6.35 6.35
- = 22225 %
I - la (@)
:
T I T T I T T [T T[T |
_ EEEEEET E
| ]
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ATV T RSAIN

AU9110

HB 1vre

1 .8° DC%?E\FH for DC Power

TNAT T eN=T AT v TOUHEZ H [ EE
Switch between Full-Step, Half-Step

Iﬁ

fiéﬂ%&hﬂmz MLo 7y (MEE1.56) & L7zE—2TxiBL

HEO/NY - - (K2 MEAHRET T,

E Features

—_

. This step driver is geared toward motors with significantly greater
torque (1.5 times greater than that of our existing models), and
contributes to cost efficiency by making possible smaller, lighter-

2. FIANGEHEE 7+ M T IATNCEKD BRWISHZE SN THS weight equipment.
2, I A ZITROMEE LTOE T, 2. Thanks to photo-coupler-based input, driver signals are
3. B@jz 7 o SAKEIR, VL Z1.8° T, electrically insulated, rendering them immune to power source
TAYTZIAy FIZEDTINZAT v T (1.8°) &N—=7 27 57 (0.9 noise. _ o
) AU AB T E N TEET, 3. Driving step angle is 1.8° per pulse. The dip switch enables
4 ﬁi’]ﬁv‘/bﬁ“';‘/lﬁl% VS E I O R A A A HI50% 1 changt;_eover between full-step (1.8°) and half-step (0.9°)
. operation.
Ao, T4 BXORIANOERE FAMEMTEE S, ¥4y 4. The automatic current-down circuit decreases the flow of
T 24y FIZEKODEBIAL Y FE YV DOON. OFFOYIaz N Tx % redundant current to about half the normal rate when the motor is
+ idle, mitigating temperature increases in the motor and driver.
5 ;E" S OB A OFFI= 43 A ({ 7 —70) AT E S The automatic current-down circuit is turned ON/OFF via the dip
. ET A0 - & T s ° switch.
6. FIANDANEHIE. CCW&CW/SLZATIE—F (229L2 A 5. The ENABLE function switch the motor drive OFF.
F1) Lo ZAEEFIATIE—F ISALZAN) OEHBL %Dy 6. As for driver input signals, jumper switch changeover allows a
VISAA 9 FOU A RN CE choice between the CCW & CW pulse input mode (2-pluse input)
b 1 AT o and the pulse rotational direction input mode (1-pulse input).
7. MEERHUC KD 2A/ME TORMHENSMERICTEEY, 7. The variable resistance feature enables the current to be set
8. HUHF AL, Ml &, MEZM F IS TEE T, arbitrarily up to 2A/phase.
8. This step driver can be installed either vertically or horizontally.
B K2 AR specifications (€ EvoiscasLcnscieanasier. ] ROHSHHIi&

Self-certification products, RoHS compliant products

i

3. Model number

AU9110

Power source

DC+24V *10% 3A Max(£HEE ) (total current consumed)

HAHEG

Output current

0.35~2A Max/t8 FIZEEMVRICTERTE (MR 1A/48)
0.35~2A Max/use Set by variable resistance (VR)(1A/phase at shipping)

148 Eh 2 3 1-2#Bmh R 2 3 21Bmh R 2 3
Bh % 75 3 (Hj@k:?tﬁlgmm)ethod 1-phase ?(cnatlon ON | 1-2 phase excitation ON 2-phajspe (ffxcitation ON
Excitation met Tatyr  \MM T2ty7 N\ [ | Frorzaer \M
(2-phase excitation at shipping) E)_Ig Zoiton” OFF E)_Ig Zoitoh” OFF E)_Ig Lnivoh OFF
gr?l\t797TlLP'5I'E|l (iz('lz hi bl)jlﬂf%rz200 22%1%0. ke di (as th ht side)
= ; S oto-coupler 5 oshiba) Input resistance Q2 Connection diagram (as the right side
ANMESERE  Input signal cirouit | 5 4 150k 1871 OmALLE 20mALLT
Photo-coupler input current ranging between 10mA and 20mA
ATVANT DIRIES D 74h 17 S OB LR E ST
1-pulse input SH ISR F 2 DIR signal's photo-coupler current and rotation direction
PULSE Jumper switch 1 ON CWIEEz rotation
DIR OFF CCWI#z rotation
- E.CWANBHICCWAND T4 HTZE R ISOFF,
ABES 2/LZAH ) CCWANIBFHICWA T DTAMHTFERITOFFDIE
Input signal ol (s JvINAyF 2 BB, CW.CCWA AT/ IV REAALEW &,
%W P Jumper switch 1 Note : Make sure that CCW input photo-coupler current is switched OFF
CCW during CW input, and CW input photo-coupler current is switched OFF
during CCW input. Never simultaneously input pulse to both CW and CCW.
12—JIb THMH TS DEFRH ONTE—2H R TAMHTZDEFN OFF TE—2h Bk
ENABLE Motor is not energized when photo-coupler current is ON. Motor excited when photo-coupler current is OFF
(HTTRE1 /LI A S) JXLAIESusec EIT E AL FAVBEREI2usecl T AN TS DEFN ONASOFF CEIfE
(1-pulse input at shipping) | Pulse duration of 5usec. or more ; rise/fall ime of 2psec. or less  Operation starts when photo-coupler current is switched from ON to OFF.
= ATV REEREZR TTLHA
&Ojjtfﬁu’t? CKOUT(CKO) Land for input pulse checking TTL output
signal | EREERT (S) HEHEREBERT 0.23(V)=1(A/48)
Current-setting terminal (IS) Terminal for output current checking 0.23 (V) = 1 (A/phase)

1EBhRE 1 ATV ZADIL_ D51 sectk. FE(ESIRS 1
BEIAL N (BERFENEETE) | In operation HAOB R HIS0%IZE I LET, Not in operation
Automatic current-down X ON Output current decreases to about ‘ ON
(operation setting at shipping) Ty T2 F 50% normal rate about 1 sec. TFAvT R F
Dip switch OFF after first transition of input pulse. Dip switch OFF
mmne | B fEBE 0~40C 90%RHLT (BEHZZ &)
EAﬁ;E{# In operation ° or lower (ngn condensing)
temp./humidity ﬁ': 7 B —10~70C 90%RHMT (fE\|AhE2L)
In storage or lower (non condensing)
HES P CEEEGIES AR T RINGI T XHP-6 (JST) 118, XHP-8 (JST) 118, 3>% % BXH-001T-P0.6 (JST) 1418

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

R /NAER CN2(B6B-XH-A : JST)
Inside of driver
TLP521 _
2200 1B
6
—[ 4 A
3 A
2 COM
W\’ BE COM
5y ~fL
LANT
v CN1(B8B-XH-A : JST)
8 GND
7 DC+24V
T %= I —
| ° ] ENABLE
5 1x—T )b+
I ENABLE
4 PULSE-(1/XJLZ A HBF) CCW—(2/¥JLZ A 11R%)
- (for 1-pulse input) (for 2-pulse input)
3 PULSE+(1/XLZ AFIBF)  CCW+(2/ LR A FI8%)
— (for 1-pulse input) (for 2-pulse input)
2 DIR—(1/ VLR A F7R%) CW—(2/ XL A F78%)
— (for 1-pulse input) (for 2-pulse input)
1 DIR+(1/ VLA A FI6) CW+(2/ LA A FIR%)
(for 1-pulse input) (for 2-pulse input)
L DAV i
7 Outline
ON{l ON side o
IS (FRF v 8HF) / OFFf8l OFFside e
(RED checking terminal) A ——— N
GND (BF v 7i%F) ﬁz 123 ) i Etﬁ:‘ [ o
BLAC_K checkln terminal) \ z E
CKO(5>FK)(Land) I %‘rﬂ
Ty ——
S XA F2 — ]
Jumper switch 2 J_>| %
o INZA Y FA I G Oo
Jumper switch 1 Variable resistance S 52
< =
3 3 o
g oooooooo oooooo LT
= L
1 8 1 6
6-$3.5
(3.5) 6502 B6B-XH-A(JST)
HHFEXHP-6(JST) /B
Mating connector XHP-6 (JST) attached
EEIC$EIR 3
Name plate included 6502 B8B-XH-A(JST)
on the reverse side HAFEXHP-8(JST)T/E
Mating connector XHP-8 (JST) attached
it b bt
i {IE
1
o D1 | E
b & L!
~l o~ 1 [ T 1 I
- 2 [T [ 1
| ™ [ J
72 = SN
BESTEAZE0.5

Unspecified dimensional tolerance +0.5
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ATV T RSALIN AU9236N 1

DC%?E\FH for DC Power
TNRAT T EN=T AT TOYHZ Hv[RE i
Switch between Full-Step, Half-Step |

B4F & Features -
1.

TINAT o TERE (2004 #IB1E) & N—7 257~ FEREY (40043#] 1. Capable of a changeover between full -step (1.8° ) and half -step

FE) nTExE T, 5 g).g")bcl)perfatlonl. . . ) . )
2. AF 9 ¥V E— X OMERA2.0A 55.0A0FHIZ 2w T . S.e(l)pAe.l e of setting phase current of a stepping motor from 2.0 to
RN B 3. Available for a 2-pulse mode (CW pulse/CCW pulse) and a 1
3. FIANEERERELT 2202 5K (CW/ LZ/CCW/ L R) -pulse mode as driver operation signals.
LS ZFROMFIZIB L TOETS, 4. Inpult ci[jcuits for driver operation signals are photocoupler
= S ph A A o = -insulated.
4. FIASREESOANBEET + 17 7 7S h T 5. Operation of automatic current-down function can mitigate
EE o n temperature increases in the motor and driver when the motor is
5. HERERKEMEREE A5 2 LT, -2 FIbRETE— idle.
BFEERE K 5 4 NFEEEKIR T E £, 6. Provided with overheat prevention function. A red LED lights up

6. MBBMEIISHE 4 FHIE L ,Sb 0. BRI OB FRI ARG ﬁggt;huep.motor stops automatically when a heatsink excessively
LEDRUT, E—2H@FEL T,

- = 0 o C€EvcEscmalcv s ¢HEEE LET, .
. I\ 7 ’r / \ﬂ:*’% Specifications Self-certification products, RoHS compliaﬁf’y’?}gg
i 3 Model number AU9236N1
B Power source | DC24~48V *5% 10A Max
HAER Output current | 2.0~5.0A Max/48 2.0~5.0A Max/phase
Bh 73 iﬁ(&@ﬁﬁ%@?ahod }:gtah@sﬁg excitation 2 ON S*Er@g excitation 2 ON
To o Ty TR yF Ty TR yF
(2-phase excitation at shipping) Dip switch OFF Dip switch OFF

AT S, lﬁ#&ﬁzzoo(?&ﬁ%ﬁ@g )
=o - . | Photo-coupler, input resistance 220 Q2 (Refer to the connection diagram

ASMEESEEE Input signal circuit A EF10mALL E20mALIT

Photo-coupler input current ranging between 10mA and 20mA

LA 3 DIRIES D747 SOBHERESE
1-pulse input Fpy TRy F ON DIR signal's photo-coupler current and rotation direction
BH:{LSE Dlp switch U OFF ON CWIalEz rotation
OFF CCW[E#z rotation
ABES E.CWAARHICCWAHND T A HTZE 7 IFOFF, CCW A HEFHICWAH DT+
Input signal [ 2/IVAAF ?»r‘y7°5('f~y9'-3 oN MI7FBRISOFFOILREHC, CW,.CCWA AT/ NIVREAALE N E,

Dio switch Note : Make sure that CCW input photo-coupler current is switched OFF during
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.

TANDTIDERDVONTE—LD BT TANHTIDERD OFF CE—2H B

2-pulse input
CW

izl Motor is not energized when photo-coupler current is ON. Motor excited when photo-coupler current is
ENABLE OFF
(HiTrRF2/ XILZ A 77) IV Mg5usecd BT BRI T BRI 2usecd T TAMATSOEFRNONIPSOFFTEIE

(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 EREERT(IS) | IMBREIER)(A)=tHFEE(V)X2-1

Output signal | Current-setting terminal (IS) | IM (Driving current) (A) = Terminal source (V)x2-1

. = L) =3 " = o Y Z RE ﬁ o) o

BFARTERLAE 71v7A1yFr ON Pro?\'/ided with overheat prevention fJnction. Ared 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.
’ NS AT/ VZADIL ED K1 secté. HABRDK) JErEBES
BEIAL Y (HETREENESXTE) | In operation 1 oN 50%HIALET, Not in operation 1 ON
Automatic current-down o Output current decreases to about 50% normal o
(operation setting at shipping) T1v 7T X1 yF L] QFF rate about 1 sec. TAVT R yF OFF
Dip switch after first transition of input pulse. Dip switch
- B OF B 0~+40C 90%RHL T (fET|4aEZ L)
Ajgfg%é?fg In operation or lower (non condensing)
temp./humidity | F TF B —20~60C (fEBEEZY)
In storage (non condensing)
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.j%njll:. Connection diagram

K51/ AER
Inside of driver
K1 /\AER
Inside of driver
CN3
ot
o 22\
2Ty TRZAIN A
Step Driver A ——
AU9236N1 51.COM
E COoM
CN1
11— DC+24~48v
T4hHTSPCIETNT (Sr—7) |2 GNP
Photo-coupler 5V 1 0~2gr2n,‘5 | one
22 1 cw, DR +
BERT (/721 sF 2/— CW./DIR -
Dip Switch 2200 51 cow /PULSE +
oN__, > 41— cCW,/PULSE -
o 2200
Cos 3&3_ ENABLE +
%12 6 — ENABLE +

.ﬂ&fg Outline

|
|
|o
h
[ )

"o
oI
m>»
=t
M
g‘i’.
35
[e] =]
23
nZ
m
=)

OO]
1]

5 85 4-¢p3.5XF R

2-p4.5XF X

36
24
—0
¢
-
=
K
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SHATVTE—%
TEHH—E

NATYy NE

LIST OF MAJOR SPECIFICATIONS HYBRID TYPE
i/ X o *
H4Z | 25T Model Number EAREE | EHRER |[F-NTTMY| KEHAX &R AR
: 77 Rated Voltage|Rated Current| Holding Torque Body Size ~N—
Size Step Angle . A EX 4
BRI | Output Shaft | v /phase | A/Phase N-m mm Details
mm Deg. Basic |
Model E-a T (kgf-cm) in Page
Single Dual
0.72 TS3682 N1 N11 2.1 0.35 0.013(0.13) [120x 30
|:|20 0.72 TS3682 N41 N51 1.1 0.75 0.013(0.13) [120% 30
67. 68
0.72 TS3682 N2 N12 4 0.35 0.024(0.24) [120%x46.5
0.72 TS3682 N42 N52 2 0.75 0.024(0.24) [120%46.5
0.72 TS3664 | N1E1 | N11Ef 1.58 0.35 0.018(0.18) [124x30.5
|:|24 0.72 TS3664 | N1E2 | N11E2 0.83 0.75 0.018(0.18) [124%30.5
69. 70
0.72 TS3664 | N2E3 | N12E3 2.35 0.35 0.028(0.28) [124x46.5
0.72 TS3664 | N2E4 | N12E4 1.28 0.75 0.028(0.28) [124%x46.5
0.72 TS3667 | N1E1 | N11E1 2.63 0.35 0.13(1.3) [142x 33
0.72 TS3667 | N1E2 | N11E2 1.28 0.75 0.13(1.3) [ ]42x33
0.72 TS3667 | N1E3 | N11E3 0.67 1.4 0.13(1.3) [142x33
|:|42 0.72 TS3667 | N2E4 | N12E4 3.33 0.35 0.18(1.8) [142x 39
71~74
0.72 TS3667 | N2E5 | N12E5 1.65 0.75 0.18(1.8) [142x 39
0.72 TS3667 | N2E6 | N12E6 0.9 1.4 0.18(1.8) [142x39
0.72 TS3667 | N3E7 | N13E7 1.65 0.75 0.24(2.4) [J42x47
0.72 TS3667 | N3E8 | N13E8 0.9 1.4 0.24(2.4) (142 x 47
|:|42 0.04 TS3689 | N218 - 0.67 1.4 0.883(9.0) [142%x58.2
75. 76
Gearhead 0.072 TS3689 | N210 - 0.67 1.4 0.736(7.5) [142x58.2
g 0.72 TS3624 | N1E1 | N21E1 1.95 0.75 0.42(4.2) [l60x48.5
A
;; 0.72 TS3624 | N1E2 | N21E2 1.12 1.4 0.42(4.2) [ 160x48.5
<€
,)1, 0.72 TS3624 | N2E3 | N22E3 2.55 0.75 0.6(6.0) [160x56.5
= [ 160 77~80
1 0.72 TS3624 | N2E4 | N22E4 1.54 1.4 0.6(6.0) [160%56.5
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) [ 160X 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) [ 186X 64.5
[ 186 0.72 TS3630 | N2E3 | N22E3| 3.82 1.4 4.1(41) [J86x96.5 | 81, 82
0.72 TS3630 | N2E4 | N22E4 1.88 2.8 4.1(41) [ 186X 96.5
0.72 TS3630 | N3E5 | N23E5 2.38 2.8 6.3(63) [186%126.5

* H.TIRERERICTAEBEAREE TOE,
(MV7#E (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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N PAY R

DRIVER SPECIFICATIONS

INAR—=SX 2T EERBENAR
Bipolar Pentagon Constant Current Driving

INATyT /N=TRTvT Y(YARTYT
FULL-STEP/HALF-STEP MICRO-STEP AU9280
F X Model number AU9112 |AU9226N1|AU9118N1|AU9119N1|AU9116N1| AU9267 [AU9151N1| AU9280
(ERNEHR =) (Page) (P.85, 86) | (P.87,88) | (P.89,90) | (P.91,92) | (P.93, 94) | (P.95, 96) |\(P.97, 98) | (P.99, 100)
B (DC) _ ~ ~ ~
AHBE Direct current (DC) 20~40V | 20~40V 20~40V | 20~40V
Input X7 (AC) 90 ~ 110V, 50/60Hz, 90125V, 50/6Hz, | 100-~230V:200, 50/60Hz,
power |Alternate current (AC) B8 single phase B single phase | B4 single phase
=Py HEE 3AM 0.8AM 3.5AM 3AM 0.8AM 3.5A 3.5AM
Current consumption ax . ax . ax ax . ax | 3. ax | 3. ax
08 [J20 TS3682| @ Y PY ° \\ //
09 [124 TS3664 ([ @ (E1, E3type) [ X
#@aE—4|17 [J42 TS3667 () @ (E1, E4type) [ / \\
Applicable / \
motors 117 [J42 TS3689 [ T
23 [J60 TS3624 () —_ [ [ L E— / o \ L
34 [86 TS3630 [ [ / o \ [
INJVALAR—NL 85T P68, 70, P68, 70,
Pulse rate vs. Torque characteristics 72,78 P68,70,72 | P79,80,82| P80, 82 73,78,79 P68,70,74 | P76,78
Bk B & & 1.4A Max/4H|0.35A Max/4| 1.4A Max/4H |2.8A Max/48|1.4A Max/48] 0.35A+10%/1 1.4A Max/48
Driving current Phase Phase Phase Phase Phase Phase Phase
BRENE MK TE RU1—LTEE TRy F TERE AEERTRE| TORINRIYF TEE
Setting of driving current Set by variable resistor Set by digital switches Setby variable esistance| Set by digital switches
BENAL A RE fBLLRS, 0% 57> Rk By 6% |7 AN AT TRIE | 770 A3 TBTE | 7YAN 405 T | BT ERIN CRRE | 350,215 TR (27~90%)
Setting of automatic current-down | Reduce o 60% at stationary | Reduce to 65% at stationary Se&%ya\gitaglgv(ghes S(etzb?digi?agaté)\gs Seﬁyi!igwte?gw@ges Setsbypvanat]\ecr)e(s)\séon)ce Set by digital switches (27~90%)
A A K CW.CCWA AR (27Av9A5R) /PULSE-DIRA (170v7H) §l0#z
Input signals Switching of CW-CCW pulse input (2 clock mode) / PULSE-DIR input (1 clock mode)
BERE| 27078 FULLIMALF )12 EAZT T BICHLBA2505E]
(T9yT2M9F Step angle 9 250 interpolation Max to the basic step angle
Setting of ALREY BEE ON/OFF V) #a7
functions Current-down Fixed ON/OFF switching
(bydip- | ez & @ E Bl HIGH/LOW §]4)#% EE HIGH/LOW £/ %
switches)|  Driving voltage Fixed switching Fixed switching
BE 7 Xk EREER Gl OYII#RA o1
Built-in test Switching of low speed rotation / none e
ERE}/ SIL R T4 H T SOFFAS5ONTE) £, DIRA H1IEONTCWEER m>
Driving pulse Triggered at the edge of OFF to ON of photo-coupler, CW rotation for ON of DIR input %f-’n’
_o | m—wr oFF T4 T SONTE— S EOFF o
lljnﬂﬁt? Hold-OFF Excitation of motor is OFF for photo-coupler ON. g;
signals |7170R7 7 BHRA 257y 7 B EKEEERIR 27y T HEMEERIR |7k
Switching of micro-step angle Capable of setting 2 kinds of interpolation Capable of setting 2 kinds of interpolation o
ALAEY ON/OFF £])#7 ON/OFF #]V)#2 A
Current-down switching switching
HAES. R= &% EARZTvTA0.72°DIHE 7.2 BICT+HTI0N
Output signals & Origin reference point Photo-coupler ON for each 7.2° in case of the basic step angle of 0.72°
g fF B & &K 0~40°C 90%RH LI'F sl |0~40°C 90%RH LIF
Operating temperature & humidity Max 7 Max Max
® & & ® K —10~70°C 90%RH LIF oS | —10~70°C 90%RH LIF
Storage temperature & humidity Max Max Max
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DZOmm (size 08) HB TvPE

o _RoHSX*t ity
. RoHS compliant products
§
o
&
. 4-M2 & 2Min .
Juﬂ_ Depth 7
7t0,25
Qj . — —
S
gl =3
2 1.5 e 3
in
D 1 610.2 (o) 1 01‘ L11 811
D20t0.5

z A 27y 7B | EREE|ERER | BIRIER |57 )| T—4K B¢ | B B RSANDIEHE /i

'oé Model Number - L7 Combined driver / Charact.

=% Step Rated | Rated Wndng | Holding [ Motor | Rotor Mass

%7 B #h T o# Angle | Voltage | Current | Resistnce | Torque Lerll_gth Inertia

ﬁ .

3 Sslﬂglf? Dual Shaft| (Deg.) |V/Phase|A/Phase|Q/Phase|Nmikgtcm)| mm  [107kg-mz| kg AUST2 | AUSTIGNT | AUS2Z6NT | AUS267
TS3682N1 [TS3682N11| 0.72 | 21 | 0.35 | 6.1 %01133 30 | 19 | 005 i;;-1 — i;* %4
TS3682N41(TS3682N51| 0.72 | 1.1 | 075 | 1.4 ?d%?) 30 | 19 | 005 i]f é“ -
TS3682N2 [TS3682N12| 0.72 | 4 | 0.35 | 11.4 (00.022‘:1) 465 | 4 | 0085 iy?’ — i1g'3 i%-z
TsaeeoN42|TseeNs2| 072 | 2 | 075 | 26 | 6024|465 | 4 | o0.085 ig“ é‘? —_——

@ > 7T LA ———0.03mm Max at the load @ MEIFIER ———100MQ  Min (at DC500V)

Radial play 4.9N(0.5kgf) Insulation resistance
5 @ AF7XPMTL A4 ———0.075mm Max at the load @ IEFMHE ——— AC 500V (Imin)
48 Thrust play 9.8N(1.0kgf) Dielectric strength
A s o
ey ® FRAEEBEE —— —20~+50C
7/'* Operating temperature range
:F Q@ FEBELER — 80T Max (Resistance method)
2 Permissible temperature rise
1=+
=

KIEE E—20 7 —ZAREBEIZOCTUT THENCEEL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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INILAL A P— BRIV 7y ruy)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

KZ4 /X Driver AU9112/ AU9226N1

Pull out Torque Curve

TS3682N1 (N11)
Constant Current Chopper Drive  AU9112 DC24V 0.35A,PHASE

KZ4 /X Driver AU9112

Pull out Torque Curve

T33682N41L5N51)
Constant Current Chopper Drive  AU9112 DC24V 0.75A/PHASE

16(160) 18(180)
14(140) . 4 16(160) ]
L —— . o) ) g e s RN b= == =
2020 N = —
g \ E 12(120)
5 100100) S5
€ £ 1ol
Z 860 z
Z o) E e
[ ) h
El El
T sl g |
=] o 6(60)
[ [~
4(40) 440
2(20) 2(20)
[ 0
1o 1—1 1000 100000 1o 1-2 1000 100000
- Speed [pps] Speed [pps]
Fig.
K747\ Driver AU9112/ AU9226N1 K747\ Driver AU9112
Pull out Torque Curve Pull out Torque Curve
TS3682N2 (N12) TS3682N42 (N52)
Constant Current Chopper Drive  AU9112 DC24V 0.35A,/PHASE Constant Current Chopper Drive  AU9112 DC24V 0.75APHASE
25(250) 30(300)
- 25(250)
20(200) ———————+HHH———F——H st — o — 1 S— ~H] e
E —~
9 i £
- ' S
D 15(150) 5 -
£ 4 =2
= Y £ 150150
: £
S or00)
@_ 10(100) g
] o 10100
= o
e
5(50)
5(50)
0
° 1000 100000 1o 1000 100000
1 _3 Speed [pps] Speed [pps]
KZ4 /N Driver AU9116N1
Pull out Torque Curve Pull out Torque Curve
TS3682N41(N51) TS3682N42(N52)
180 Constant Current Chopper Drive  AU9116N1 DC24V 0.75A “PHASE 20300 Constant Current Chopper Drive  AU9116N1 DC24V 0.75A ~ PHASE
(180) (300
16(160) -
4= N (
|t - 25(250)
14(140) N = -
—~ -t =Fd ] N
€ = = == N ~
3} 12(120) £ 20(200)
5 2
£ 10(100) °
z € 150150
E 8(80) Z
E g
= 6(60) o 10(100)
= S
L
4(40)
5(50)
2(20)
0 0
10 1000 100000 1o 1000 100000
Speed [pps] Speed [pps]
KZ4 /N Driver AU9267
Model TS3682 N1(N11) Model TS3682 N2(N12)
Driver AU9267 Driver AU926
Input Voltage 24[V] : Phase Current 0.35[A] Input Voltage 24[V] : Phase Current 0.35[A]
(180) 30(300)
I
(160) y \
A v'\-' <. 25(250) 0
(140) . L [ - .
£ \ £ \
S (120) A\ S 20(200) S
€ \ £
> (100) = \
3 £ 15(150) v
LR ) \ 3
g g \
=3 O
= 6(60) = 10(100) \
N N
4(40) \ \, \
N \ 5(50) \\ Ay
2(20) N
10 1000 10000 100000 1000000 1000 10000 100000 1000000

Speed [pps]

100
3-2
Fig.
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|:| 24m M (size 09) HB T1vee

0 7 20 ~ RoHS3*$It
. RoHS compliant products

_
=
| —

mj L=200Min

4-M2.6 ZRE 2.5Min

@lw Depth — 77&7
ﬁ\ o§ g [ ]
N =
oy &
e B . R i
1010.5
4_5:0,2
1902 (Z7Z9hERHE)
(Effective length) 15 10%05
. (F5vhERIR)
[J2420° 15205 L=t 10°" |(Effective lengih)
A 27y 7B | EREE|ERER | BIRIER |57 )| T—4K B¢ | B B RSANDIEHE /i
Model Number o L7 Combined driver / Charact.
Step Rated | Rated | Winding [ Holding | Motor | Rotor Mass
B s Angle | Voltage | Current |Resistance| Torque Lerll_gth Inertia
Single Shaft | Dual Shaft | (Deg.) |V/Phase|A/Phase|Q/Phase|Nm(kgtcm)| mm  [107kg-m?| kg AUSTI2 | AUSHENT | AUS226NT | AUS267
0.018 1-1 1-1 3-1
TS3664N1E1 | TS3664N11E1| 0.72 1.58 0.35 4.5 (0.18) 30.5 4.2 0.07 Fig. Fig. Fig.
TS3664N1E2 | TS3664N11E2| 0.72 | 0.83 | 0.75 | 1.1 ?&188) 305 | 42 | 007 igz é“ — | —
0.028 1-3 1-3 3-2
TS3664N2E3 | TS3664N12E3| 0.72 2.35 0.35 6.7 (0.28) 46.5 8.3 0.12 Fig. Fig. Fig.
TS3664N2E4 |TS3664N12E4| 072 | 128 | 075 | 17 | %S| 465 | 83 | 012 i:;-.4 é‘_z — | —
@ > TFINTLM4 ———0025mm Max at the load @ ifiFIEIL ——— 100MQ  Min (at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
5 @ XFARMTLM ————0075mm Max at the load @ fiFME ——— AC 500V (Imin)
48 Thrust play 9.8N(1.0kgf) Dielectric strength
%‘ ©® FHAREE —  —20~+50C
7/'* Operating temperature range
:F QR BELER ——————— 80C Max (Resistance method)
Z Permissible temperature rise
1=
#*

KIEE E—20 7 —ZAREBEIZOCTUT THENCEEL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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INJVALA F—RMILIEM Gz ring)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
— e o gargaspr | STAXIMUM STARTING PULSE RATE
K347\ Driver AU9112/ AU9226N1 N34 /5 Driver AUQ112 *EHBREL | INPUTVOLTAGE DC24Y
TORQUE N-m TORQUE N-m GEN. TEST COND,| — FULL STEP 0.72°/STEP
(kgf-cm) (kgtcm) - - - HALF STEP 03STEP
9 PHASE CURRENT 0.35 A 9 PHASE CURRENT 0.75 A PULLEYINERTIA - 5 gom
0.04(0.4) 0.04(0.4)
™
0.02(0.2) - __,,____‘\“ R 0.02(0.2) = —F 1Y
fs fs it fs
0 2 10° 10% PULSE RATE 0 2 10° 10% PULSE RATE
1—1 (PPS) ) (PPS)
Fig. Fig.
TORQUE N-m KZ 47\ Driver AU9112/ AU9226N1 TORQUE N-m K34 7\ Driver AU9112
(kg™ biASE CURRENT 0.35 A (kgfem) o ASE CURRENT 0.75 A
0.04(0.4) 0.04(0.4) -
N .- L L =X
LA\ | e i
0.02(0.2) 0.02(0.2) |
o | B s, | |8
ST 10° 104 PULSE RATE 0 10° 10% PULSE RATE
(PPS) (PPS)
1-3 1-4
Fig. Fig.
. AR {5 MAXIMUM STARTING PULSE RATE
"Z4 7\ Dri GRS INPUT VOLTAGE DC24V
TORQUE N K1 Dr“’%g&g? 16N1 GEN. TEST COND, —— FULL STEP : 1, 072°/STEP
(ki f,ém) Kk f-ém) - = - HALF STEP :2, 0 36STEP
9 PHASE CURRENT 0.75 A 9 PHASE CURRENT 0.75 A PULLEY INERTIA : 5 g-cm
0.04(0.4) 0.04(0.4)
il
0.02(0.2) BREE= == 0.02(0.2)
fg f\s f?
0 103 10+ PULSE RATE 0 10° 10° PULSE RATE
(PPS (PPS
2—1 2-2
Fig. Fig.
Model TS3664 N1(N11)E1 Fa{l\’ Driver AU9267 Model TS3664 N2(N12)E3
TORQUE N-m odel TS3 - TORQUE N-m odel TS3
0.03(0.3) (kgf-cm) Input Valtage 24(V]  Phase Gurrent 0.35(A] - 0.05(0.5) (kgf-cm) Input Voltage Zetr[vt]e:éll'{agszg(éurrem 0.35[A]
0.025(0.25) ay \, N 0.04(0.4) | ~’\‘
1 L#T] I 2 =1 \\
0.02(0.2) P are \ r \
\ 0.03(0.3) \
0.015(0.15) \ \ \
\ \ 0.02(0.2) iy
0.01(0.1) I \ \
0.005(0.05) 0.01(0.1)
N L
° T 10 10° 10 10°
10 10? 10° 104 10° PULSE RATE PULSE RATE
X3-1 (PPS) 3-2 (PPS)
Fig. Fig.
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size 17) HB TvPE

RoHSXtit

RoHS compliant products

[mj L=200Min

4-M3 R& 4.5Min

Depth |‘1
| 8]
o3| % = H—
S 8
o
B
15:0.5
(FZ9rNERHE)
(Effective length) 2 15%05
(FZ7NERHE)
2005 L1 15¢1 | (Effective length)
A 27y 7| EREE | ERER | BRI | A-V7 )| -2k |04 B B RSARDIEEE 54
Model Number o L7 Combined driver / Charact.
Step Rated | Rated | Winding [ Holding | Motor | Rotor Mass
B s Angle | Voltage | Current |Resistance| Torque Lerll_gth Inertia
Single Shaft | Dual Shaft | (Deg.) |V/Phase|A/Phase|Q/Phase|Nm(kgtcm)| mm  [107kg-m?| kg AUSTI2 | AUSHENT | AUS226NT | AUS267
0.13 X 1-1 E1-1 | X 3-1
TS3667N1E1 | TS3667N11E1| 0.72 2.63 0.35 7.5 (1.3) 33 35 0.2 Fig. | | Fig. Fig.
0.13 1-2 | [X] 2-1
TS3667N1E2 | TS3667N11E2| 0.72 1.28 0.75 1.7 (1.3) 33 35 0.2 Fig. Fig. | |
TS3667N1E3 | TS3667N11E3| 0.72 | 067 | 1.4 | 0.48 (01'133) 33 | 35 | 02 ig?’ ié'Q ——
0.18 X 1-4 [1-4 | & 3-2
TS3667N2E4 | TS3667N12E4| 0.72 3.33 0.35 9.5 (1.8) 39 54 0.24 Fig. Fig. Fig.
TS3667N2E5 |TS3667N12E5| 0.72 | 1.65 | 0.75 | 2.2 (01-188) 39 | 54 | 024 iz}-s é‘3 —|—
TS3667N2E6 |TS3667N12E6| 0.72 | 0.9 | 1.4 | 0.67 ?1-188) 39 | 54 | 024 i;;-6 é“‘ — | —
(-] TS3667N3E7 |TS3667N13E7| 0.72 | 1.65 | 0.75 | 2.2 ?2'244) 47 | 68 | 031 izj é‘f’ — | —
ZiZ| ; ST =
zZ 0.24 1-8 | [X] 2-6
?—; TS3667N3E8 | TS3667N13E8| 0.72 0.9 1.4 0.65 (2.4) 47 68 0.31 Fig. Fig.
>
T
> @SV TINTLA ——————0.025mm Max at the load @ MEIFIEIL ———100MQ  Min (at DC500V)
% Radial play 4 9N(0.5kgf) Insulation resistance
@ XFXMTL A —————0.075mm Max at the load @ MEIFMHE —— AC 500V (Imin)
Thrust play 9.8N(1.0kgf) Dielectric strength
@ FEHAREE —  —20~+50TC
Operating temperature range
@ FFEBEER ———80C Max (Resistance method)

Permissible temperature rise

XIEFR B DT —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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INILAL A P— BRIV 7y ruy)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
e . srgase | SHANUMSTARTING PULSE RATE
FZ4 7\ Driver AU9112/ AU9226N1 K543 Driver AU9112 SEERELT | INPUTVOLTAGE DC24Y
GEN. TEST COND —— FULL STEP 0.72/STEP
TORQszE ;\l-m) TOROszE ;\Lm) - - = HALF STEP 0.36°/STEP
g-em gf-cm PULLEY INERTIA : 5 g
03(3.0) PHASE CURRENT 0.35 A 03(3.0) PHASE CURRENT 0.75 A g
(2.5) (2.5)
0.2(2.0) 0.2(2.0)
(1.5) (1.5) —
0.1(1.0) \\ 0.1(1.0) k
N %
(05) N{[ (05)
‘ fs‘ :~\‘.~. ) s fs\\.
ST 103 104 PULSE RATE CEET 10° 10° PULSE RATE
(PPS) (PPS)
1-1 1-2
Fig. Fig.
TORQ%E ;\,.m) NS4 7\ Driver AU9112 TORQL{E fN.m) NZ4 7\ Driver AU9112 / AU9226N1
kgf-cm kgf-cm
03(3.0) PHASE CURRENT 1.4 A 0.3(3.0) PHASE CURRENT 0.35 A
(2.5) (2.5)
0.2(2.0) 0.2(2.0) L
(1.5) — (1.5) \
0.1(1.0) s 0.1(1.0) 8
(0.5) (0.5) e
fg | | [f sl N O
0 “‘ ﬁ 0 B \S ﬂa’* -~
102 103 104 PULSE RATE 102 102 104 PULSE RATE
(PPS (PPS
1-3 1-4
Fig. Fig.
TORQUE N-m KZ4 /N Driver AU9112 TORQUE N-m NZ4 7\ Driver AU9112
(kgf-cm) (kgf-cm)
0.3(3.0) PHASE CURRENT 0.75 A 0.33.0) PHASE CURRENT 1.4 A
(2.5) (2.5)
0.2(2.0) =S SEEiE A 0.2(2.0) = S ATl
(1.5 (15) ;
0.1(1.0) 0.1(1.0) & o
(0.5) s (0.5) »no
! f ﬁ\ fs | | fs L 3%
. \ : L VLR op
0 102 10° 10* PULSE RATE 0 102 103 10* PULSE RATE %
(PPS) (PPS) >
1-5 1-6 23
i i =
Fig. Fig. 4
Z1e]
o
X0
ToRQUE m. KZ4 7\ Driver AU9112 TORQUE Nern K54\ Driver AU9112
kgf-cm (kgf-cm)
0.3(3.0) PHASE CURRENT 0.75 A 0350 PHASE CURRENT 14 A
ST L LI TP o Sl b L., boog
(2.5) N (2.5) |
0.2(2.0) = 0.2(2.0) \ x
(1.5) 3 (1.5) \
0.1(1.0) k 0.1(1.0) s
1y \\
(0.5) (0.5) \C
fs fﬁ \ 5 fs fﬁ
o—t \ AN o—R
102 10° 10* PULSE RATE 102 108 104 PULSE RATE
(PPS) (PP
1-7 1-8
Fig. Fig.
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INIVALA F—BMILIEM Gz riny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
SS4 )\ Dri . S MAXIMUM STARTING PULSE RATE
FZ4 /3 Driver AU9116N1 FEHBEE | NPUTVOLTAGE DC24V
TORQUE N-m TORQUE N-m GEN. TEST COND) ——FULL STEP :1,072/STEP
(kgf-cm) (kgf-cm) LY NERTH S g
X - 1 5 gem
0.3(3.0) PHASE CURRENT 0.75 A 0.3(3.0) PHASE CURRENT 1.4 A
(2.5) (2.5)
0.2(2.0) 0.2(2.0)
\ \
(1.5) — ] (1.5) TR
NIt NCTs
0.1(1.0) NG 0.1(1.0) o
\\ * N \\ .
(0.5) AN s (0.5) N
f‘s ﬁ \\’ fs S| \
0T o2 10° 10* PULSE RA(TPEPS) 0T 2 108 104 PULSE RA(TPEP
21 2-2
Fig. Fig.
TORQUE N-m TORQUE N-m
(kgf-cm) (kgf-cm)
0.3(3.0) PHASE CURRENT 0.75 A 0.33.0 PHASE CURRENT 1.4 A
(2.5) (2.5)
— L
0.2(2.0) < 0.2(2.0) =T N
N T N
(1.5) NCHIE (1.5) "
N[ |[1 2
0.1(1.0) 5 0.1(1.0) s
N \ .
(05) N ~’~ (05) -
NN S
02 103 10 PULSE RATE o—+ 102 10° 10* PULSE RATE
(PPS) (PPS)
2-3 24
Fig. Fig.
TORQUE N-m TORQUE N-m
(kgf-cm) (kgf-cm)
0.3(3.0) PHASE CURRENT 0.75 A 0.33.0) PHASE CURRENT 1.4 A
AL
(2.5) e (2.5) — —-\\\ A8
‘\‘ \ “\
0.2(2.0) \ ‘ 0.2(2.0) \
(1.5) - (1.5) \ S
0.1(1.0) ‘\ 0.1(1.0) \ .
(0.5) N (0.5) N\
alicl[NSE sl A
0t 2 10° 10* PULSE RATE 0 103 10* PULSE RATE
(PPS) (PPS)
2-5 2-6
Fig. Fig.
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INJVALA P—PMILIEFHE n7yrrny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

Model TS3667 N1(N11)E1

KZ4/\ Driver AU9267

-I—ORQL(JI(EQ?l cm) Input Volt: Zar[i\‘;‘]eréﬁgzwc 1t 0.35[A] - TORQL;I(E P .m) ! ty:del E{@?ﬁgﬁgggm Etz 35[A]
N nput Voltage : Phase Current 0. Half gf-cm nput Voltage : Phase Current 0.
0.30(3.0) 0.30(3.0)
0.25(2.5) 0.25(2.5) mEaiL
| LA™~
= SN,
0.20(2.0) 0.20(2.0) N \
N
0.15(1.5) e 0.15(1.5) \
\
Al N\
0.10(1.0) 3 0.10(1.0) \\\
\ \\ \
0.05(0.5) NG 0.05(0.5) N
\\ \:“
~ N Y
0 0 N
10 102 10° 10* PULSE RATE 10 102 10° 10* PULSE RATE
(PPS) (PPS)
3-1 3-2
Fig. Fig.
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X T\ YRFZE

size 17 HB 1YPE  gearhead

o o _RoHS3d It
. . RoHS compliant products
D42i0.3 20105 L12
(131202 30078
3
22 —
m =12
Hle)
= 3|9
¢ ©n L @12 =
@Q oN
N~ |0
O f_ ]
_ % |
#52 <o |§ s ey
4-M3  R6 N
‘ Depth <
277 R FRER
indin o . =
L StepAngle | FARBE | EREH | Resisince | F—AFIMY | E—2EL | 0-8f-v¢ | B B
e X SEOEEE Deg. Rated Rated Q/Phase | HoldingTorque Motor Rotor Mass
Model Number| - =" o B Voltage Current PR (FAMLY) Length Inertia
FIVATY7 | V/Phase | A/Phase e N-m(kgf-cm) mm x107kg-m? kg
Allety 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
@S> 7INAHE —————0.Imm Max @ It ——— 100MQ  Min (at DC500V)
Radial Insulation resistance
@ XFZXMAHHE ———025mm Max @ fEFME ——— AC 500V (1min)
Thrust Dielectric strength
® FARERE — —20~+50C
Operating temperature range
O FFFEELR —80C Max
Permissible temperature rise
@ 1\v 7Ty a————45min Max

Back lash
MTEE T 4207 —ZAKREABEIZIOCTUT THENCEZEL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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s KR
WIRING DIAGRAM

TECBIER IC TR U ERA S 5 R THAMA CWEE
Swithing sequence for CW rotation viewed from mounting end.

&5 i & fo3 2
Step Blue Red Orange | Green Black
0 + - +
1 + - -
2 + + -
3 + - -
4 + + -
5 - + -
6 - + +
7 - - +
8 - + +
9 - - +
0 + - +
INIVAL A b—NILISHE n7or iy
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3689N210 TS3689N218
TORQUE N-m o TORQUE N-m o
(kgf-cm) EEHRRTA/N DC24V 1.4A/#8 (kgf-cm) EEHRRTA/N DC24V 1.4A/#8
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
—= EERRE [rpm] —= [@FRE [rpm]
| | Rotaltion speed | | \ | | ﬁotation sl,peed | |
0 5000 10000 15000 20000 0 3000 6000 9000 12000 15000 18000
—=— JNIVREE [pps] TIVATYT —=— /NILVEFE [pps] TINARTvT
Pulse speed Full step Pulse speed Full step
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D60mm (size 23) HB 1vrE

o C€EmcirsicBA LT 5L sECEE LE T, | RoHSYH %
0 . 7 2 Self-certification products, RoHS compliant products
(FZvhE3R)
(79N ERE) L=305Min (Eifgsctive length)
(Effective length) ¥ [[I] L5_> 0
4-¢4.5 1505 g |os
— LI E
b NE:
2|
E?* — -1 8 ——113
A e A e A
N [ ls—é
=
1.6%03 5 . = =
e - B ()
- Detail of rear shaft (Dual shaft)
A A7y 78| EREE | ERER | BRI | F- V7 )| E—2K 0=+ B 8 RSANDIEEH /5
Model Number N7 Combined driver / Charact.
Step Rated | Rated | Winding | Holding | Motor | Rotor Mass
B o Eh Angle | Voltage | Current |Resistance| Torque Lerll_gth Inertia
Sslﬂglc? SD#;‘It (Deg.) |V/Phase|A/Phase |@/Phase|Nmiigiom)| mm  |107kgm?| kg AU9112 | AU9T16NT [AU9118N1[AU9119N1 [AU9T51NT
0.42 1-1 2-1 3-1 5-1
TS3624N1E1 |TS3624N21E1| 0.72 1.95 0.75 2.6 (4.2) 48.5 175 0.5 Fig. Fig. Fig. Fig.
0.42 1-2 2-2 3-2 5-2
TS3624N1E2 |TS3624N21E2| 0.72 1.12 1.4 0.8 (4.2) 48.5 175 0.5 Fig. Fig. Fig. Fig.
0.6 1-3 2-3 3-3 5-3
TS3624N2ES |TS3624N22E3| 0.72 2.55 0.75 3.4 (6.0) 56.5 220 0.7 Fig. Fig. Fig. Fig.
0.6 1-4 2-4 3-4 5-4
TS3624N2E4 | TS3624N22E4| 0.72 1.54 1.4 1.1 (6.0) 56.5 220 0.7 Fig. Fig. Fig. Fig.
1.3 1-5 2-5 3-5 5-5
TS3624N3E5 |TS3624N23E5| 0.72 2.52 1.4 1.8 (13) 86.5 440 1.2 Fig. Fig. Fig. Fig.
TS3624N3E6 |TS3624N23E6| 0.72 1.82 2.8 0.65 (11'2) 86.5 440 1.2 i};-4 —
*;(E @5 7ITL4M4 ———0025mm Max at the load @ Gkt ———100MQ  Min (at DC500V)
?_; Radial play 4.9N(0.5kgf) Insulation resistance
% @® X5 T LA ————0.075mm Max at the load @ HEFME ———— AC 500V (Imin)
5[_( Thrust play 9.8N(1.0kgf) Dielectric strength
&* @ ERAEEREE — —20~+50C
1 Operating temperature range
@ FABEELR —————80C Max (Resistance method)

Permissible temperature rise

MTEE  E—207—AKREABEIZIOCTUT THENCEZEL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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NNIWALA F—BFILI4HE Frryr i)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
SN Pt N S MAXIMUM STARTING PULSE RATE
K54 /7 Driver AU9112 :ﬁﬁsi%éfg IUTIOUGE Do
EN. TEST COND,| —— FULL STEP 0.72°/STEP
TOF{QLz Eg;\-m ) TOROL(JKE ;\lcnr;] ) - = = HALF STEP 036°STEP
1(10)} P HASE CURRENT 075 A 10 09)’ PHASE CURRENT 1.4 A PULLEY INERTIA : 100 gom
0.5(5) .\ 0.5(5) en I TR w\
| \\ “‘
4 |
ts | SNU[TI s | 16! || TN
0 Dl \ F |\\\ o9 M \ F Y \- ) hi
102 103 10* PULSE RATPEPS 0T 2 10° 10* PULSE HATPEP
Iy (PPS) 1-2 PPe)
TORQL%E ;\Lm) Fig. TORQL{E N~m) Fig.
kgf-cm kgf-cm
1(10) PHASE CURRENT 0.75 A 1(10) PHASE CURRENT 1.4 A
Lo d et \ s
B o e Y \
0.5(5) \\ s 0.5(5) \ 3
NI \
‘ N [T
fs f\‘\\ fS‘ \\ *
) \ Y N 2 fs\ [y h ’\~
ST 10° 10° PULSE RATE" ST 10° 10 PULSE R
1-3 (PPS) 1-4 Frs
TORQUE N:m Fig. Fig.
(kgf-cm)
1.8(18) PHASE CURRENT 1.4 A
1.5(15) TN
1(10)
0.5(5)
Ll
syl N
LS \ LI, a
102 103 104 PULSE RATE
(PP 03
1-5 n>
Fig. %%
o4
>m
d%
O=
=2
9
o
SS 478 Dy - S MAXIMUM STARTING PULSE RATE Bl
KZ4 7\ Driver AU9116N1 :@ﬂi%é#o |NPUTF\{J(E|[T§\1@§PDC24V .
EN. TEST COND| — 1, 0.72°1STEP
TOF{QLz Eg;\-m ) TOF*Qlkag;‘_lé"n: ) == = HALF STEP 2, 03 STEP
PHASE CURRENT 0.75 A PHASE CURRENT 1.4 A PULLEY INERTIA : 100 g-cm
0.6(6) 0.6(6) E——ro e
_-_y-——"‘f—'—’_'_—- N |
(5) R (5)
0.4(4) 2 0.4(4) r
@) k} 3) :
0.2(2) 0.2(2)
| \ “
(1) (1 =
fs RANUIAS fs| | AN 1
oLl AN oLk LLLh LT
102 10° 10* PULSE RA(TPEPS) 102 108 10* PULSE F*A(TPEP 9)
2—-1 2-2
Fig. Fig.
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INJVALA P— NIV Gnr7yrrny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

K547\ Driver N fs:MAXIMUM STARTING PULSE RATE
o co et covo| oo
TORQUE N- EN. TEST COND| — 1,072°STEP
< tom TORQUE N - == HALF STEP 0 3STEP
PHASE CURRENT 0.75 A 9fCM) o ASE CURRENT 1.4 A PULLEY INERTIA : 100 gen’
1(10) 1(10)
____..g—.—.--=-\"- .
0.5(5) \\ 0.5(5) \ -
fs \fS ‘\ fs :\ "~
0 P \ N M | | \\\ ~d.
10° 10° 10* PULSE RATPEPS 0T 2 10° 10 PULSE RATE
2-3 PPS) 2-4 (PPS
TORQUE N-m Fig. Fig.
(kgf-cm)

PHASE CURRENT 1.4 A

2(20)

1(10) \

fs \fS I 4
0T 2 103 10* PULSE RATE
o5 (PPS)
Fig.
= 0 . . fsM
KZ4 7\ Driver AU9118N1 sasBa | STNC PULSERATE
GEN. TEST COND| — FULL STEP 0 72°STEP
TORQL{kEg;\m ) TOF{QszEg][\.lém ) - - = HALF STEP 0 3BSTEP
1110y PHASE CURRENT 0.75 A 1(10) PHASE CURRENT 1.4 A PULLEY INERTIA : 100 g.<m
)
0.5(5) Ul ey \ 0.5(5) ciadsl B N
fs B \ h fs f>‘ \\
. N NEERL 4 " N
U 103 10° PULSE RATE 0T 2 10° 10° PULSE RATE
3-1 (PPS) 3-2 (PPS)
Fig. Fig.
TORQUE N-m TORQUE N-m
.cm o
(k9FCM) by iASE CURRENT 0.75 A (kgFM) by ASE CURRENT 1.4 A
1(10) 1(10)
e L T T TR
— ~cckl s \\\ ~“ =T o - \»\‘ N
0.5(5) N \ 0.5(5) \/(
fS\ fs, \\ B fs| [9 \
0T 2 10° 10% PULSE RATE 0T 2 10° 10% PULSE RATE
3-3 PPS) 3-4 (PPS)
Fig. Fig.
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K34 7\ Driver AU9118N1 KZ 4 7\ Driver AU9119N1
o ey
TORQUE N GEN. TEST COND, —FULLSSTEP0,72°//SSTEP TORQUE N GEN. TEST COND, —FULLSSTEP 0,72”;2TEP
m - - = HALF STEP 0.36°STEP m - - - HALF STEP 0.36%STEP
. 100 g’ ) 400 e
(kgfcm) 1 o CURRENT 1.4 A PULLEY INERTIA : 100 gm (kgfcm) 1 o CURRENT 2.8 A PULLEY INERTIA : 100 gem
1.8(18) 1.8(18) T
LU //’ ,f—‘ .- - \ \“
1.5(15) o —t== > 1.5(15) =1 L s
///,__ b= 3 .
LezzT-4-17 v \
1(10) v 1(10) *
0.5(5) 0.5(5) -
ALE : el |
0T 2 103 10* PULSE RATPEP 0T 2 108 104 PULSE RATPEP
3-5 (PFS) 41 FPS)
Fig. Fig.
=A% P B s MAXIMUM STARTING PULSE RATE
e e e
, |— 1, 072/STEP
TORQUE N.m AU9280 TORQUE N-m -~ HALF STEP -2, 0367STEP
(kgf-em) o ASE CURRENT 0.75 A (kgt-cm) o\ SE CURRENT 1.4 A PULLEY INERTIA : 100 gonr /
,/
//
1(10 1(10)
\\ %
%
N 431H.
T TR K
0.5(5) — ] s 0.5(5) e \ 3
N ]
{ ,
{ 3
\\ fs fs “
0T 2 10° 10* PULSE RATE 0T 2 10* PULSE RATE
51 (PP (PP
TORQUE N-m Fig. TORQUE N-m
(kgtem) o\ ASE CURRENT 0.75 A (kgfem) o A SFCURRENT 1.4 A
\ //
7| =|=||4
1(10) \ 1(10) 5= T
N % - NI
i \\ /// Jix N .
T TN N =T .
e b N . N \
0.5(5) e 0.5(5) (4]
\ v 22
! 1 E
| // al %rrl
fs S M fs| | s b ]
oL fF Vd ANEH ff \\ E'ﬁ'
102 10° 10* PUKSE RA(TE 5 10¢ PULSE RA(TE s 52
= PP PP >
5-3 %9
Fig. g
TORQUE N-m
(kgf-cm)
2(20)}- PHASE CURRENT 1.4 A
/’/- 1 N
T
=111 \ i
/
N '
1(10) 4 :
,/ “\
V| .
1 .
| .
// ts| 18|\ %
0— N
102 108 104 PULSE RATE
5-5 (PPS)
Fig.
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|:|86mm (size 34) HB TvPE

o C€EvcEsicmaltvaz L tAEEE LT, | RoHSYH i
0 . 7 2 Self-certification products, RoHS compliant products
(7F79hERHR) = i _
(Efchiive length) L=300Min (77‘7]‘;5%5)
nm 25%025 [jm (Effective length)
[ﬂﬂ 4-¢55 2510.25
| = 7
‘ s
o§ [s===zp © [====z=&
i— S K e
by
28
o B =
7.5 % FFME (FEE)
30%05 L*! Detail of rear shaft (Dual shaft)
3 \
- 11202
B SEMR (RifR )
Detail of shaft end (Front and back)
A 27y T | EAREE | ERER | BRIER| 5V | E—2R (0474 | B B | RSA\OELEE 43
Model Number o V7 Combined driver / Charact.
Step Rated | Rated | Winding | Holding | Motor | Rotor Mass
Angle | Voltage | Current |Resistance| Torque | Length | Inertia
N R L AU9118N1 [AU9119N1 |AUS151NT
Single Shaft Dual Shaft (Deg.) |V/Phase|A/Phase|Q/Phase|Nm(kgtem)| mm [107kg-m?| kg
TS3630N1E1  [TS3630N21E1 | 0.72 | 246 | 1.4 | 1.76 (22-11) 645 | 900 | 1.8 i};-1 — %4
TS3630N1E2 [TS3630N21E2 | 0.72 | 1.6 | 2.8 | 057 (22-11) 645 | 900 | 1.8 |—— é‘1 S
TS3630N2E3  [TS3630N22E3 | 0.72 | 3.82 | 1.4 | 2.73 (ﬂ) 96.5 | 2000 | 3.0 i1g'2 — ig'z
TS3630N2E4 |TS3630N22E4 | 0.72 | 1.88 | 2.8 | 0.67 (‘H) 96.5 | 2000 | 3.0 |—— ig'_z —
TS3630N3E5 |TS3630N23E5 0.72 2.38 2.8 0.85 (%g’) 126.5 | 3000 40 |—— i%-s _—
5 @S> 7NLTLA 0.025mm Max at the load @ HEiFIEH 100MQ  Min (at DC500V)
b Radial play 4 9N(0.5kgf) Insulation resistance
Z| @ XFAMNTLA 0.075mm Max at the load @ HEIFMHE AC 500V (Imin)
é;’ Thrust play 9.8N(1.0kgf) Dielectric strength
15 ® FHAREE —20~+50C
% Operating temperature range
% O FERELR 80C Max (Resistance method)

81 m@wyaus

Permissible temperature rise

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



INIVZALA b—BNIVI4H onrorins)
Pull-out Torque
PULSE RATE VS TORQUE CHARACTERISTICS ¢ )
= e s MAMUM STARTING PULSE RATE
N34 7\ Driver AU9118N1 HBHBEM IF\IPUTVOLTAGEACmOV
GEN. TEST COND —— FULL STEP 0.72%STEP
TORQUE N-m TORQUE N-m - - - HALF STEP 3§STEP
3(:(;0? °™ PHASE CURRENT 1.4 A 6(6(30? °™ PHASE CURRENT 1.4 A PULLEY INERTIA : 28kgam
Lo _‘f—_’.':..----—ﬁ"\';'. |
2(20 N 5(50 B AT
(20) \\ S (50) I N
1(10) N 4(40) :
f\S & A
T 10° 10° PULSE RATE" 3(30) ;
1-1 2(20) :
Fig. v
1(10
( ) fs fg \\ N
) 1IN
0 N 102 108 10* PULSE RATE
1-2 (PPS)
Fig.
KZ4 7\ Driver AU9119N1
TORQUE N-m TORQUE N-m
4(‘(12?“") PHASE CURRENT 2.8 A 7(50? °™ PHASE CURRENT 2.8 A
3(30) |- | 6(60) e
._—-'I'--’-T =17 \\ ’\ 8
2(20) ac 5(50) ]
N~
1(10 i
0T 2 10° 107 PULSE RATE"_ 8(30) v
v PP '
21 PP ) N
Fig. A\
s MAXMUM STARTING PULSE RATE 1010) ts] s \
. 1 S o
é*ﬁﬁii%ét IPUTOLAGEACIY J \ ™
EN. TEST COND| — FULL STEP 072//STEP 0o—
TORQUE N-m -~ BSOS 10° 10° 10 PULSE Ris)
X 1 28 kg X| 2—
5 (kgf-cm) o\ ASE CURRENT 2.8 A v Bkgom 2-3
(50) O =T % Fig.
LT NG T
4(40) ====F :
3(30)
2(20) —
1(10) AN
f\s fs \ AN
05 10° 107 PULSE‘RATPEPS u‘:E
2-2 (PPS) oI
Fi @
g. =m
T
o4
>m
=5
o=
4
Z1e]
= e s . s MAXIMUM STARTING PULSE RATE o
AU9280 N34 7\ Driver AU9151N1 HBHBRRM I?\IPUTVOLTAGEAC1OOV )
GEN. TEST COND|—— FULL STEP : 1, 072/STEP_}—"
TORGUE N.m TORQUE N-m = - = HALF STEP 2.0 38TEP
6(6(50?. CURRENT 1.4 A s(e(sog °™ PHASE CURRENT 1.4 A PULLEY INFEFRACT100 g om
\\\\\~ //_ r,—---v “/ =gl
5(50) 5(50) G =i )
T~ |
TN // \ ]
4(40) ~uy 4(40)| e \ :
p— \~‘h .
3(30 = g 3(30 !
(30) =T NI I (50) !
2(20) as 2(20) s
—-\—// \\\ \ “
1(10 Lt 1(10 T
1o _/13/ S \\ S 1o \"&\[é N
|+t NG S g N
oLy a \ N oLy SHLS
102 108 104 PULSE RATPEPS 102 108 1 ULSE RATPEPS
3-1 (PPS) 3-2 (PPS)
Fig. Fig.
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SHEATFYIJE—YI1—5

5-PHASE STEP MOTOR ENCODERS

SRS, & MLy 2 U TAE R X T,
JikE A L B L — I 2 e A !

High accuracy and high torque.
Being equipped with an angle sensor,

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

“

BAX7Fy7E—42IT>0—-4 BRX—E Lineup of step motor encoders

HA4X H = ERRE (C/T) 27y TE—RLI>O-4HK EAviEd (ERXTv 7E—42HX)
Size Phase Resolution Basic model of step motor encoder Outline (Basic model of applied step motor)
17 8 5 500 TS3672 1 (TS3667)

238 5 500 TS3623 2 (TS3624)

34 % 5 500 TS3634 3 (TS3630)

I - ABOATHERCEHERECEDET, EED) 1. EREeWRAA-TaLI2ETI U RIANBACHIBTEET,

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.

BATy7E—4IT0—-4 BRAEEAE Model designation of step motor encoders

TSLILILILIN [

83 sy

I a—dfFEX

Basic model of step motor encoder

LLJED]

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

Open Collector Output

4: 514> RKT141\HA

Open Collector Output
2: 14 RF1NNHA
Line Driver Output

51 500C/T

Signal A, B

A BfES
Signal A, B

|

#7232 option
3:+—JravLv4Eh AB,ZE

Line Driver Output

Signal A, B,

=

=

A B, Z
Signal A, B,

=1
=
z

=
=
z



WX (x> a—-48)  Outline (Section of encoder)

(e8) IEESAZE05
5 “Comm‘(_)n -~ § Unless otherwise specified, tolerance is £0.5mm
y-wks=Jn M- @ 2 20.5 (2.7) 20.5 (2.7)
o4 [i| £ [K8E 30
Shielded Cable S ~ o
—~c
%2
- . ®
(27 TE—5E)
Step motor
| =) N —
al N
Ur (52} ;’_ ")‘
] 8 )
_ _ © ©
_ 1l @ _ |l @
frol 0
< <
17 3
X1 X2 X3

ERR) 1. ATy TE-EBONMTEEETR—JLED [XF7y TE—42] 88BTEL,
NOTE : 1. For dimensions of the step motor, see p.67ff.

BI. d—454% Specmcatlons of applied encoder

1. T>3—4MBE Performance . 9MEBE Resolution
{ERNEREEEE O E—218%
Operating Temp. 0~+85C Phase 5
ved 1=}
DC+5V +5% - 500 C/T
= i 40mA Max(F—7">aLv4Hh)
Supply Current (Open Collector Output) 4 7]- °:/ EP tion
100mA Max (51K 51/57) - 77 Optio
= _ ;%'Q;Et'vgj fA“tF;“‘;E 1) . EEHESOSHREE (1.000C/T) OBEMENTTEETY,
F = YR . o ders wh VT e availah]e
Code Incremental Phase A, B Encoders with 1,000C/T are available.
SRR e 2) L ZH (472 2) ORNATEETT.
Response Frequenc z Max :
P a y Possible to add phase Z (Index).
fiteZ a.b.c.d 1/4P + 1/8P . N )
Phase Shift - 3) . E— & OflfEH & ORHEE BB TS,
18 4 g =X 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 B OB 25C1623 184 H ; -
Output Circuit a_‘f‘ Equivalent A4 L 470Q I{j—ﬁﬁﬁ.}i
to 25C1623 H onnection
BRABHAEE 30V WHEN B4 — *#f: o Y EFf”?‘é
Max Allow. Output Volt. OUTPUT IS -H- albleld OUTPUT unction olor
RAFABRHNER 50mA WHEN P DC+5V ;‘R Red
Max Allow. Output Curr. OUTPUT IS -L- _ " GND = Black
TEY - T IR 15 1 seoM EmARMEL VR CON  wnighEEs ATE Phase | _# Green
Rise Time, Fall Time -2 W sec Max » viewed from shaft en Output wave form
measurlng Circuit B 8 Phase # Yellow
— .= . . =) _ -
2) 54> K34\ Line driver ggde (Z #8 Phase) | (B)(White)
a,b,c,d FMNT Vee m
! @-5) 1 I -4 o
HoA B OB At - L (Rohm) L L Connection S
Outout Circuit AM26C31IDB (T.I) A X% s 8>
. CLITr o ® B | u—rme [l
B 187 > AB1H Function Color n
DC+2.4VMin _ WHEN 1 STy = Red p
H h E S OUTPUT IS -H- pmd LI L X% 7 g
Output Signal [ DCT0.4V Max  WHEN El#575761 #488 & ) B.C CW — M GND 5 Se o8
OUTPUT IS -L- CW, viewed from shaft end 77 (Rohm) AffiPhase | Brown I
HEAENER + 20mA Max 5% &t 1B A8 Phase | #& Orange &3
Sinking Current Typical B #8 Phase 2 Yellow
- (Z #8 Phase) | (#&)(Green)
(Z #8 Phase) | (%&BB)(Clear)

amyag 84



QuinTep SHEAT YT RS AN\ AU9112

(€ evciEsicaaLcv sz saEEELET. | RoHS3t % ==
Self-certification products, RoHS compliant proci'gcts DCE}E m for DC Power

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

.ﬁ E Special Features

@ DC 24V (DC 40V Max.), 1.4 A/phase Max
@ Exciting mode of FULL/HALF step

® i /i FULL, HALFZ7 v 7 @ Capable of switching the input signals of 1
O ANEF 1/ V2 A, 230 25U pulse mode & 2 pulse mode

® HEjn L v b & Ve @ Automatic current-down function

©® (A% @ Low price

® /Nl @ Small size and light weight

.ﬁ: *,% Specifications

15H Items

{I#%f@ Specifications

EiR Power supply

DC+20~40V 3A Max (£ HE&E) (Total consumption of current)

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

1.4A Max/t8 phase

HAEFICHISLAZEEZCP1-CP2RICHL TUL\3, (2 [V]=1 [A/48])

R 2—LRVITEFIE 0~1.4 ABTEERRED FIEE,

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 R
Excitaiton mode
(Hi7e7R%4-51E )

(4-5 phase excitation pattern at

shipping)

(ZIVRF70.72°/STEP) 1 (IN=T72570.36°/STEP)

(Full step : 0.72°/STEP) ON (Half step : 0.36°/STEP) ON
4 ERE 4-phase excitation U 4-5 HREhR% 4-5 phase excitation E

TAv TR F OFF TV TRy F OFF
Dip-switch Dip-switch

A hfE S5 B B

Input signal circuit

THNAT I ATER 390 QUERRISH)
Photo-coupler, input resistance : 390Q (Refer to the connection diagram)

1 JSILZAS 2 DIREEN74h A7 7D EFEBEEHF
1-pulse input Fr T A F ON Photo-coupler current of DIR signal & rotation direction
PULSE Dip-switch D OFE ON CW [E%x rotation
DIR OFF CCW [E#x rotation
ANES | 270020 H 2 oN  EIAAALTOEWAADTAMHT S BHRBOFFOIE,
Input signal | o-pulse input | F1yTRAyF %7- FRHCCW. CCWAHIZ/ ILRE A ALENZ E,

Ccw 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—JI THNATZDOEFRHIONTERRE Non-exciting for the photo-coupler current ON.
Enable TAMHTSDERNPOFFCHIE  Exciting for the photo-coupler current OFF.

JXIVANE 5 wseckl b 3L FHRFE 1 wsecIF

Pulse width : 5us Min, Rising-up time : 1ps, Max

JXIVATERR 5w seckl b /LR ELEEL 70 KppsLTF

(HTERE2/NILZAAA) Pulse interval : 5us Min, Pulse frequency : 70 Kpps Max

(2-pulse input at shipping)

INVZEE1"4~8 V,"0":—8~0.5 V

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

THhH TS DERN OFFLSONTENE

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

BEy AL REY

Automatic current-down

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

BERAEEBEE

Operating temperature & humidity

0~40°C 85% RHLIT (iEBLECL)
0~40°C 85% RH Max (non condensing)

=1 2

Mass

#7959
Approximately 959

85 myas



.E:i Connection diagram

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

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

2 B # Name Pin No. & #H Name
Pigl\ll\loo. 1 ISV ZAD DS | 2 73L X AP OB 1 DC + 5V 30mA Max H 77 Output
i 1 pulse input 2 pulse input 2 B|iE Power supply DC + 17 ~ 40V
1 PULSE + CW + 3 B|iR Power supply DC + 17 ~ 40V
2 PULSE — CW — 4 &R Power supply GND
3 DIR + CCw + 5 EiE Power supply GND
4 DIR — CCW — 6 E—2#ERR F Motor lead : Blue
5 42 —7J+ Enable + 7 E—2#ERR  F= Motor lead : Red
6 4 % —7IL— Enable - 8 E—#2#E#% #8 Motor lead : Orange
9 T —2#E#%  #F Motor lead : Green
10 E—2#E#8 2 Motor lead : Black
IrA-TAE RZ1/3ER
Inside of cgré:f)sllsr :Isr;%ge of driver 1 DC+5V Hi7 (30mA Max.)
1 AAA Output
o kY4l 23 ®mEDCH7 ~40v
45 Power supply
(PULSE)*E» |a. e
3, 3900
(DlF{){;}7 BN SES EAf Phase
£ Black
5 3?00 5 7= Red
6 wv#idK p B#H Phase
A =T ﬁ 7 55*5:(%?‘%—%7
3 -phase step motor
(Enable) 8 G & Oragge ’
- 9 C18
Phase
10

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

.9”1:3 Outline drawing

B10B-XH-A (JST)

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

[ Jo
ij1 D § /4—4)35
© © o P )
@ | cr2 |:| | HIRES @‘ ~
Qepon Asll | ]
DIPSW ot m = i
@ OFF 1[o==eee g @ o
77
! (77) B6B-XH-A (JST)
8602 18F XHP-6 (JST) 18
Mating connector XHP-6 (JST) attached
93
HEICEHIR :
Name plate on i } 1o
rear surface G\J """"""" 1 I & . ! [
7 — (V)
I i e
I T %;n:
(o2}
8610.2

17.5:0.2

"o
oI
m>»
20
M
g‘i’.
35
[e] =]
23
0z
m
=)

Unit of all dimensions is mm.
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AU9226N1

RoHSXt it

RoHS compliant products

DC%}EFH for DC Power

® AJIDC 24 V (JADC 40 V)
® '11730.35 A/#H Max

@ il /i FULL, HALFZ27 v 7
® ANER 1892, 2730 2RI

® By LY b &y R
© (KAl
® /UG

.ﬁ E Special Features

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

@ Excitation-based FULL/HALF step driving

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

@ Automatic current-down function

@ Low price

@ Small size and light weight

.ﬁ: *,% Specifications

1HE Items {t#fE  Specifications
BB Power supply | DC+20~40V 0.8AMax (£BEEH) (Total consumption of current)
p 5 = 7 0.12~0.35A Max/18 phase
o HABH G L 2 BEECP+ECP-RIICH L T3, (3.5[V]=0.35 [A/4])
(585 0 seadE) | PTEMEMRUN TR 0.12~0.35 A THBRBEN TTRE
(0.35A/ hasé at-shi ing) Voltage corresponding to output power is applied between CP+ and CP-. (3.5[V]=0.35[A/phase])
' P ppIng The variable resistance RUN allows current to be set arbitrarily within a tange of 0.12 ~ 0.35A/phase.
B ®% B K (ZIVRF70.72°/STEP) 1 (N=T2770.36°/STEP) 1
Excitaiton mode (Full step : 0.72°/STEP) ON (Half step : 0.36°/STEP) ON
(HH TR 4-51B ) 4 EhRE 4-phase excitation U 4-5 1EEh#% 4-5 phase excitation E
(4-5 phase excitation pattern at| F¢v 7" XA yF OFF TFAIT R F OFF
shipping) Dip-switch Dip-switch
AN fE S E B T4 bHTI0 ANER 470 Q (HEEHSHR)
Input signal circuit Photo-coupler, input resistance : 470Q (Refer to the connection diagram)
1 JSILZAS 2 DIREEDT74hHT 7N EREMEEHE
1-pulse input Fr T A F ON Photo-coupler current of DIR signal & rotation direction
PULSE Dip-switch D ON CW [El#z rotation
DIR OFF OFF CCW [E1%z rotation
ABES | 270020 H 2 on  E/VEAAALTOEVANDT AT S BIRIZOFFDZE,
Input signal | o-pulse input | F1y TR yF %7- FRHCCW. CCWAHIZ/ ILRE A ALENZ E,
Ccw Dip-switch u Note : Photo-coupler current that is not applied by any input pulse should be OFF.
ccw OFF The input pulse of CW and CCW should not be applied simultaneously.
1x—JI THNATZDOEFRHIONTERRE Non-exciting for the photo-coupler current ON.
Enable TAMHTSDERNPOFFCHIE  Exciting for the photo-coupler current OFF.
JNIL Mg 5 usecll b 3L E V) RERE 1w secklF
Pulse width : 5pus Min, Rising-up time : 1pys Max
I3V X8R 5 useckl b, /%)L XEEEL 70 KppskL T
(HHRIBF2/XILX A ) Pulse interval : 5us Min, Pulse frequency : 70 Kpps Max

(2-pulse input at shipping)

JNIVREE 1" 14~6V, 0" 1 —6~05V

Pulse voltage : "1" =4~6V, "0"= -6~0.5V

T4 N TTDOEFRNOFFH 5ONTEIE

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

BEy AL RIS

Automatic current-down

2L HABRD EEBRFDH) 65%5 7T B,
The output current at stationary is reduced down to approx. 65% of operation.

BERAEEBELE

Operating temperature & humidity

0~40°C 85% RHLIT (iEBLECL)
0~40°C 85% RH Max (non condensing)
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.E:\;ll:. Connection diagram

CN1E>T7H 1> CN2E>T7H 1>
Pin assignment of CN1 Pin assignment of CN2
I £ ¥R Name Pin No. £ ¥R Name
Pi:Noo. 1 /SILZANHDEE | 2 715V AP DS 1 E—2#E#E  F Motor lead : Blue
‘ 1 pulse input 2 pulse input 2 E—&#E4& 7= Motor lead : Red
1 PULSE + CW + 3 E— 4244 8 Motor lead : Orange
2 PULSE — CW — 4 E— 24548 & Motor lead : Green
3 DIR + CCW + 5 E— 428 2 Motor lead : Black
4 DIR — CCW — - .
5 L% —7)b+ Enable + CN2E> 741~
5 21— Enable_ Pin assignment of CN2
Pin No. 2 R Name
1 DC + 20 ~ 40V
, 2 ov
| KA/5R58
| Inside of driver
i I hO—-FRER NS PAVA
| 4700 Inside of controller { CN1| Inside of driver
T ' K—S DC+5V. i CN3
| ~ — 2 Wrﬂ%'K L DC+20 ~ 40V
- ) 2
4 GND
i AVAVA
: AR
‘57 E Black
CN2
R T
2
ﬁ 3 # G
]
4
5
A IO . g
WAHEZER] outline drawing
#BF XAP-05V-1 (JST) 118
Mating connector XAP-05V-1 (JST) attached
51
Name plate
4-¢3.5 avkNo.
Lot No.
\ \@
I\ © = o[ @
R ZERHRUN P':ﬁ:fzmm E .
* Q k\ R
x| TAMAGAWA SEIKI CO.LTD. ~Lo o
DIP SV\: o
{} Fuuuuu { -
>
\ 6202 | 8 XAP-02-1 (JST) {1 F s
70 Mating connector XAP-02-1 (JST) attached ©
1BF XAP-06-1 (JST) 1118 s
Mating connector XAP-06-1 (JST) attached HIEELETERZEEL0.5

Unspecified demensional tolerance : +0.5
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QuinTep SHEYAI0RAFYITRSAIN AU9118N1

A ACTEE
S compliant products Eg /3 for AC Power

.ﬁ E Special Features
® AJJAC 100 V @ AC 100V, 1.4 A/phase Max I
® 771.4 A/ Max @ Maximum 250interpolution of basic step angle -y
@ FEARZ T TAITH L TIRA2505 ElFT HE @ Setting the value of auto-current-down by digital switch %
@ HEj ALY MO VEET Y ANLAAL v F @ Capable of setting the switching of driving voltage @

TRYE T RE @ Effective built-in test function )

© BRIYEEY) 0 4 2 5T AT RE
® HC.7 2 MERED D

| %

SR
;rig .

.ﬁ: ﬁ Specifications

(=] ltems {t#EfE  Specifications
EiR Power supply AC100~115V=10V 50/60Hz 3.5A Max
EREPEE M Output current  TEARE1.4 AMB Rated current : 1.4 A Max/phase
(HTRE 1.4A/48) FUBILSWIRUNIIZEST.0.5~1.4 A/AE ETERTEN AR,
(1.4A/phase at shipping) Capable of setting the current to 0.5 ~ 1.4A/phase by the digital switch "RUN"
BFEhA3N Driving type NAR=FR AT TEBRIFE S Bipolar pentagon constant current drive
£5% Signalname| #% #E 3t BA Functional description ASEH Input resistance
F+ 170y AXBED/INIVRES AT Pulse signal input for 1 clock mode 3004 —L ohms
F— 290y ARBEOCWEERES AN CW rotation input for 2 clock mode
R+ 170y ARXEOEEAEIERAN Rotational direction input for 1 clock 300F—L ohms
R— 270y AREOCCWREERES AN CCW rotation input for 2 clock
ABhES H.O+ E—-42EOFFHIEES Motor exciting OFF control signal 3904 —L ohms
Input signal H.0— “1"CE—2Fh#OFF "1" for motor exciting OFF

JXILRIE 0.5 wsecld £ 3T _EVSTTFVRERE 1 wsecl ™ Pulse width : 0.5ps, Min., Rising-up time : 1ps, Max.
JNXJVA[EIRR 0.5 w seckl k. /YLK EL 500 KppskA T Pulse interval : 0.5ps, Min., Pulse frequency : 500Kpps Max.

JXIVREE1":14~8 V0"—8 ~0.5V Pulse voltage : "1" for 4 ~ 8V & "0" for -8 ~ 0.5 V
THhH TS DEFRHOFF (GREE0) »SON (FHEE1) TEIE  Triggerd at the edge of OFF (Logic '0") to ON (Logic '1") of photo-coupler current
170y AHBERA 70" DEFCCWE ER CCW rotation with CCW input of "0" in 1-clock system
f55% Signalname| & BE & BA Functional description AR Output resistance
ZP+ BERBEHES BEAmBEEEHE AT+ Output signal of exciting at origin 104 —L ohms
_ Z.P— $H7Z0N DC30V.50mARLTF (Photo-coupler ON, DC30V, 50mA Min)
RN B — -~ X7 [0DEFONIC ). 0. 72 B DE— 2D & 137 2 BI-5018, BlEzH HEN 5, BRIEAEICY o0
s Sfigi! 2Ty T O EEEG ) A /=B L E DI EWEEN $H S,
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.
TTURIVSW MITHEIFARTET 3. Set the interpolation by digital SW M1
s = N M1
7{7DZ7_"/76}§“;QE ﬂ}l%"? Set NO 0 1 2 3 4 5 6 7 8 9 /ﬁ‘lt | 183
(HLTEM1:5) S Interpolation | 1 | 2 | 4 | 5 [ 8 [ 10| 20 [ 40 [ 80 | 16 |(Note ) %
Setting of micro-step A B C D E F 3108’7
interpolation 25 | 50 | 100 | 125 | 200 | 250
(M1:5 at shipping)

HEESO0.1DBHIAERICT16 D EINKIREIEREN & 4B,
When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place inside.

E—2EEHBEOEFRITTIZILSW RUN (LS TTERRDOBIRLTEET 20
R B E R D % E The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.
AL a.

(HHTREE5E C) HEES Set No. 0 1 2 3 4 5 6 7 8 9 RUN
Setting of driving current E#(A) Current(A) |0.50|0.58|0.66|0.75|0.81|0.88|0.96|1.03|1.10|1.18 o189
(Setting C at shipping) A B C D E F {iij,:%

N
1.25|1.30 | 1.40 | 1.47 | 1.63 | 1.60 (X403

E-HEULBFOERITTIFILSW STOPICE > T T EBRDOEIRL TERET %o
COEBIFRUNERICH T B/ St T BRI/ VULZAA N EFI150ms TERHED T 5o
BEHL Lk 51‘r7 > shee The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.

(R 5) The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.
Automatic current-down HTEES Set No. 0 1 2 3 4 5 6 7 8 9 STOP
(Setting 5 at shipping) % 27 | 31 | 36 | 40 | 45 | 50 | 54 | 58 | 62 | 66 189
A B C D E F 5@2

S5
70 | 74 | 78 | 82 | 86 | 90

89 s



15H ltems {t#EfE  Specifications

No. |%R7/R Symbol ¥EBE Function ON OFF R on
BT 7 XMEEE #160ppsTHIE: | BEENE 2 -
1 TEST Built-in test fLTnction Rotatrijr?g at 60pps | Normal operation | (Note 2) E:’
o ) s | 2nck | ZRvTBRGR 17A00HR | 7B TAR |4 o
Ty T ALy FORE Switching of clock 1 clock mode 2 clock mode ZNote 3 (D
(HFRSIENOSOAON [T ch | BEALAAET AU BN ALNET TS -
fttld 9~ TOFF) ) Automatic current-down Invalid Valid }

: . ' ERENE[E T2 RSNV BEEE i
Setting of dip-switches 4 L/HV I = ; . Front
(No.5 is ON, the others Swiching drive-voltage High speed & torque [ Normal operation Suﬁgcne

are OFF at shipping) @, XMYAXTY T REIDHREERS
A 0.1DEFICAEBICTI6 R EIDE
(M)
5 IREDERE) ) =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.

BEREEEE 0~40°C 85% RHLITF (iET|4a&E2L)
Operating temperature & humidity | 0~40°C 85% RH Max. (non condensing)

= b= #1 7509
Mass Approximately 7509

.1%:5'[:. Connection diagram

mFaETHA

i i i abo-SKE | WTA KS1/\Pa8
Pin assignment of terminal board Insid/e of co7ntroller T%rmir:jal Insée of driver
E No. AEE#&WE Degcription of wiringg seim  DCSV) - L 3000
Pin No HEEE 5K)-kDE-4| 10 K—RDE—% Example of ”Vﬂ K
| Function |Motor vith 5 leads| Motor with 10leads connection F- ~ Tﬁ%’al
ermina IR
|| TeEm | ® F+7 ) o | (o B
Motor lead Blue Blue + Black R+ 1 BAR Phase
, | TEER | & FHE D | 2
Motor lead Red Red + Brown boiaY Ditio s 5 B e
3 E—2iEAR 1B %+HE ™% | Hos|| 8000
Motor lead Orange Purple + Orange Hoo Wﬂf\'K 4
4 T2 1% HHix : 5
Motor lead Green Yellow + Green L
TG 2 B+x t BFACI00V (71 fil)
5 Motor lead Black White + Gray N RRACT0OV (=R
TR 10Q EG
L | AC 100 V zp+|| 10 F. Lk
Power supply WV% ;I\,\{ N Frame gr;J;d
N | B AC 100 V s
Power supply
TL—LTFUR
F.G Frame ground
A O . 0
W42 outline drawing
Unit of all dimensions is mm.
FyTZAF DRENO.S
D.S "No.5" at shipping
a4 = g BARRT Y TH
FA1ANLADOYAIART Y TRE — nam
Bl. BERXFv 7072F HEHBOAEINHZE
1LZADTA YORT Y TRE= oézz =0.009

Basic step angle
Number of interpolation

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,

Micro-step angle for 1 pulse = Oéz)z

130*!

=0.009 deg.

E2 1 DEBOEREICEHSTRE THE0PPSEREL. Trv T
X1 FNo.2 ONDEFIZCCWEER, OFFDEFIECWE 5,

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

©5) and CW rotation when the dip switch No.2 is OFF.

E3 D UHVOSES ML IERIE. E—2F0R#/ S LY 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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lell_lssggn}':b;liant products AC%E;;E% for AC Power

.ﬁ E Special Features =
® AJJAC 100V @ AC 100V, 2.8 A/phase Max
® 11712.8 A/ Max @ Maximum 250interpolution of basic step angle
@ JEARZ T o T LTk 25057 HI TR @ Large capacity for output power
® KE=EWE 24T @ Setting the value of auto-current-down by digital switch
@ HEj ALY MY VEET VAL AAL v F @ Capable of setting the switching of driving voltage
THEE AT RE @ Effective built-in test function

® BRIYEIEY) 0 1 A 5T T RE
® HC.7 2 MERED D

.ﬂ: ﬁ Specifications

=[] ltems {t#:fE  Specifications
TE Power supply | AC100~115V+10V 50/60Hz 6.5A Max
EREHEE M Output current ERE 2.8 A/ME Rated current : 2.8 A Max/phase
(Hi7E7BS 2.8A/48) FUAISWIRUNIICE-T. 0.5~2.8 A FTEHRENTTHE

(2.8A/phase at shipping) Capable of setting the current to 0.5 ~ 2.8A/phase by the digital switch "RUN"

ERE) A Driving type INMR—FR AT EBREREI AL Bipolar pentagon constant current drive

55% Signalname| #% & & BA Functional description ATHEH Input resistance
F+ 170y 7 ARXBEDINVRESAS Pulse signal input for 1 clock mode 3004 —L ohms
F— 290y ARBEOCWEERES AN CW rotation input for 2 clock mode
R+ 170y ARBEOEEABIERAN Rotational direction input for 1 clock 3004 —L ohms
R— 270y AREOCCWEEES AN CCW rotation input for 2 clock
H.O+ E—2BHOFFHIBES Motor exciting OFF control signal _
H.O— ‘1" TE—2BhEOFF "1" for motor exciting OFF 390F—4 ohms
ANES C.D+ BENHL S THLUNE LT Automatic current-down function is invalid for "1" 3904 —L ohms
Input signal Clo— 797 24y FNo.30ONEORHEEE ON, or function for D.S "No.3"
D.S+ DERRIRGES Interpolation selection "0" for M1 _
D= 0TI, “17 M2 & "1" for M2 390F—L ohms

JNIVR1E 0.5 wseckd £ 3T _EVILTFRERE 1 uwsecd ™  Pulse width : 0.5us Min, Rising-up time : 1us Max
JXILZFERE 0.5 wseckl b, /UL ER 500 KppsI T Pulse interval : 0.5ps Min, Pulse frequency : 500Kpps Max

JXILREE1":14~8 V0":—8 ~0.5V Pulse voltage : "1" for 4 ~ 8V & "0" for -8 ~ 0.5 V
TAhH TS DERH OFF GREE0) »SON (FHEE1) TEIE  Triggerd at the edge of OFF (Logic '0") to ON (Logic '1") of photo-coupler current
170y AABERA 70" DEFCCWE ER CCW rotation with CCW input of "0" in 1-clock system
55% Signalname| # #E X FA Functional description HAIEH Outputresistance
Z.P+ BEAmMEEHES REamiEEFE 746 Output signal of exciting at orign 104 =L ohms
W e 2 ZP— 720N DC30V.50mALLTF (Photo-coupler ON, DC30V, 50mAMin.)
E 5
Output signal RS — 2 ZD[0]DEFONICHY), 0.72EDE—2DIFAE7 . 2EEIC50ME HEnt hdhs, EBREHAZICTI70

2Ty T DR EEEYRZ/RFIE TN EVGEP 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.
TIRIVSW M1 M2THEIFEEXTET D, Set the interpolation by digital SW M1, M2
o EES SetNo. 0 1 2 3 4 5 6 7 8 9 |t
XATOXT S TAUFE "5 interpolation | 1 | 2 | 4 | 5 | 8 | 10 | 20 | 40 | 80 | 16 |(Note T)

(HTFREMA1:5,M2:0) M2
Setting of micro-step A B C D E F ‘gg 89%) ‘gg 89%)
interpolation 25 | 50 | 100 | 125 | 200 | 250 w1lxg [w1lEg
(M1:5, M2:0 at shipping) | FE&ES0.1DBHIAERICT16 D EIDEIRENERENE 1D, NAE NG
When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place

inside.

E-2RAEBFEOERIETI2IVSW RUN (LEH>TTERER,SEIRL TRET 2,
BE 8 B & O & T The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.

Setting(gﬁﬁiﬂjiifuﬁ)em ZEES SetNo. | 0 ] 1 | 23] 45 6] 7] 8] o9 RUN
(Setting C at shipping) BA(A) Current(A) | 1.0 [115] 1.3 |1.45| 1.6 |1.75] 1.9 | 2.05] 2.2 | 2.35 :?189%
A|lB|C|D|E]|F BLLES

NLo5>

25 |265| 2.8 |295]| 3.1 [3.25

E-HELEBEOERIETIHIVSW STOPICE>TTEERPOERL TERET %0
COHIEFRUNE RIS T B/ N— T o IR/ ULZANEFI150ms TERIED T B

. sl SR The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.
BE)HL > ML UETE

(TR 5) The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.
Automatic current-down BEES Set No. 0 1 2 | 3| 4|5 6 | 7| 8] 9 STOP
(SELE U ETe) % 25 [ 30 | 35 [ 40 | 45 [ 50 [ 55 | 60 | 65 | 70 S8,
A|lB|cCc|DJ|E]J[F ?}10 §
75 | 80 | 85 | 90 | 95 | 100

91 mngaus,



IEH ltems {t#EfE  Specifications
No. |%R7/R Symbol ¥EBE Function ON OFF R on
BT AMERE #)60ppsTHIEE | BEEENE X2 -
! TEST Built-in test function Rotating at 60pps | Normal operation | (Note 2) E:’
L . o ofck | ZBvIAR MR 170y7AR 270y AR 3 o
Ty T Ay FDEE Switching of clock 1 clock mode 2 clock mode ZNote 3 (D
Hend S/l . - -
(HFRSIENOSOAON [T oD | BEALAET ALEGL BN | AL TS -
fteld 9 XTOFF) ) Automatic current-down Invalid Valid ]
: . ' ERENE[E T2 EERENLY BEHE i3]
Setting of dip-switches 4 L/HV I = ; . Front
(No.5 is ON, the others Swiching drive-voltage High speed & torque [ Normal operation Suﬁgcne
are OFF at shipping) RAVAXT YT HEIDRTEH
S0. 1DKFICAEBICTI6HEID
s | op | EREIES® A ®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.
BEREEEE 0~40°C 85% RHLITF (iET|4a&E2L)
Operating temperature & humidity | 0~40°C 85% RH Max. (non condensing)
= b= #1.1kg
Mass Approximately 1.1kg
== I3 . .
-%.UL Connection diagram
mFaETH1> NI SAE | #TE R4 19
Pin assignment of terminal board |nSIiie of (boglrgl\ller ?)gglrlzja ] 3(I)r(1;|)de of driver
e, BEARAIZ Description of wiring gf’fgﬁfgle g Fro OO
Pin No HEEE 5K)-FDE-%| 10 R)—RDE—-% connection F- ENK [N
) Function Motor with 5 leads| Motor with 10leads ﬁ T%rmiréal B
;| TR & B2 R | | boar ac
Motor lead Blue Blue + Black =l R
, | EofER B R+ L (B = |
Motor lead Red Red + Brown DC+5V1 3900 3 G
H.O+
s | ToEm | & RHE W e |k
Motor lead Orange Purple + Orange H.O- H"' 5
. | TRB | & i )
Motor lead Green Yellow + Green C.D+ L EE;J%AC1)00~115V
4 . T
5 | ToER 2 B+R | A IN_ Fgacioo~11sv
Motor lead Black White + Gray : Ditto £G (Gl X))
EiR N D.S+ : TL—LGFR
L | Power supply AC 100~115V | e ha H Frame ground
e Ditto ffBf& Attached parts
N | Sovver supply AC 100~115V zps|| 109 x4\ BL35M12,BLE.0B/SB,
T % ;1 { BL7.62/3B 7MR3I15— &1M@
FG IL—LTFR Z.P- ha Connector housing : Made by Weidiiller
Frame ground m BL3.5/12, BL5.08/5B, BL7.62/3B : 1piece

for each

-91‘31:3 Outline drawing

Unit of all dimensions is mm.

L:j E 3%
il N o E1 1/T)DZ®747DZ?‘y7ﬁE=M
‘ 177 1.5\ ¢4.8 PEIE
©)| 188 3 Bl. BEZXT v 7072E HEHBOAEINEZSE
O O o 1NV ADTA 7ARTy TRE= oézz =0.009%

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

) 0.72
Micro-step angle for 1 pulse = 20
A2 ABTHE0PPSERE L., HEIMDIREICIH U EEHH T

&, 71 v 7 X1 v FNo.2 HONDEFECCWEEz,
OFF DB ECWE %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 UHVOESES ML IERIE. T—2F0ORMPZEN E

TOTTEBLEZE L,

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

care of the heating-up of the motor.

Note 1 : Micro-step angle for 1 pulse =

144

=0.009 deg.
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QgI!I_ISSZgnEL;Iiant products DC%%% for DC Power

® AJIDC 24V
® 1.4 A/ Max

O HE ALY MY UEET Y ANLAAL v F by digital switch

TR T
® FCiT % b S

@ FEARZ T TAITK L TIRA2505 EI W] HE step angle

.ﬁ: ﬁ Specifications

.ﬁ E Special Features

@ DC 24V, 1.4 A/phase Max
@ Setting the value of auto-current-down

@ Effective built-in test function
@ Maximum 250interpolution of basic

p=(E] ltems

e
{t#:fE  Specifications

EiR Power supply

DC+20~40V 3A Max

EREhEEF Output current
(HTRE 1.4A/48)
(1.4A/phase at shipping)

EHE 1.4 A/ Rated current : 1.4 A Max/phase
FUAISWIRUNIICE-T.0.5~1.4 AE  FTEHRENTTHE
Capable of setting the current to 0.5 ~ 1.4A/phase by the digital switch "RUN"

BFEhA3N Driving type

INMR=FR2TEBRERENI AN Bipolar pentagon constant current drive

55% Signalname| #% & & BA Functional description ATHE#R Input resistance
Cw+ 170y AXBED/INIVRES AT Pulse signal input for 1 clock mode 3004 —L ohms
CW— 270y 7 AREDIEEES AN CW rotation input for 2 clock mode
CCw+ 178y ARXEOEE A EIERAN Rotational direction input for 1 clock 300F—L ohms
CCW— 270y AR OWEEES AN CCW rotation input for 2 clock
_ H.O+ E—-2EhEOFFHIEIES Motor exciting OFF control signal 3904 — L ohms
ANhEES H.0O— 1" CE—2EhBOFF "1" for motor exciting OFF

Input signal D.S+ TAVAXTy T RENRIRES Micro-step interpolation selection 390F—L ohms

D.S— “0"TM1.“1"CM2%& &R "0" for M1 & "1" for M2

JXJLANE 0.5 p seckd £ 3L EVILTVBERE 1 wsecd T Pulse width : 0.5us Min, Rising-up time : 1ps Max
JXILRFERE 0.5 wseckl b, /YLK ER 500 KppsBI T Pulse interval : 0.5pus Min, Pulse frequency : 500Kpps Max

JXIVREE1":4~8 V0":—8 ~0.5V Pulse voltage : "1" for 4 ~ 8V & "0" for -8 ~ 0.5V
THNATZDOEFHOFF (GHEE0) »SON (FRIE1) TEIFE  Triggerd at the edge of OFF (Logic '0') to ON (Logic '1") of photo-coupler current
170y 7 ARE CCWA 0" DEECCWEER CCW rotation with CCW input of "0" in 1-clock system
f£5% Signalname| #% &t 5t FA Functional description HAEI Outputresistance
ZP+ BEaRmEHEHES Origin exciting output signal 10F—L ohms
_ Z.P— [ = BhR&AFON Switched ON while origin is being excited
N ES RS — = XD [0 DRFONICEY). 0. 72E DE— 2D B X7 2E B a5, BRB AR5 T FEBA
Suiputs gual IR AR EVB AN 55,
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.
1BEDOHADOIAIORT Y TEREIDHZEIETI2IVSW M1 THEIEERTE T 3. )
RBEDTAVART Y TEREESE BIHE (REESRFDITEERN TRAE-REEABIHE) IETI2ILSW M1M2T
B2 DHEBEFRTET B0
For micro-step driving of one type only, set the number interpolution using the digital SW M1.
A TOR Ty TR EEE For micro-step driving of two types (i.e. when changing speed for going and returning in reciprocating motion),

(HH75rRE M1 15, M2:0)

set respective numbers of interpolation using the digital SW M1 and M2.

Setting of micro-step

interpolation

(M1:5, M2:0 at shipping)

HEES setNo. | 0 [ 1 [ 2 [ 3] 4[5 ][6 7] 8]9 |&t M1
A Interpolation | 1 | 2 | 4 | 5 [ 8 [ 10 [ 20 [ 40 [ 80 [ 16 |(Note ) S18%,
A|B|C|D]|E]|[F 0558
705>

25 | 50 | 100 | 125 | 200 | 250

YA IAXTy T REIDREESO0.1DEFHIAIBICT16 R BIDKIRENBRENE 4D,
When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place
inside.

B8 E R DO E

E—2EEFOERIZTI2IVSW RUN (CE-TTRERDPOERL TEHET 5,
The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.

(HFTRFERTE C)
Setting of driving current

(Setting C at shipping)

HEES Set No. 0 1 2 3 4 5 6 7 8 9 RUN
&% (A) Current(A) |0.50|0.58|0.66 | 0.75]0.81|0.88|0.96|1.03|1.10|1.18 S8
A| B | C D E F > §
125130 | 1.40 | 1.47 | 153 | 1.60 (X032

BEihL > hE T UEE

E-HELEBEOERIETIHIVSW STOPICE>TTRERPOERL TERET 20
COHIEFRUNBRICITT /8-t TT o R/ ULZAHEKI150ms TERBD T B0
The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.

(BT 5) The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.
Automatic current-down BREES Set No. 0 1 2 3 4 5 6 7 8 9 STOP
(Setting 5 at shipping) % 27 | 3 36 | 40 | 45 | 50 | 54 | 58 | 62 | 66 L,ga" 89%,
A|lB|C|D|E]|F Z%irég

70 | 74 | 78 | 82 | 86 | 90 e

93 yas



15H ltems {t#EfE  Specifications
No. |%R7/R Symbol ¥EBE Function ON OFF R
— . BS 7 AMEAEE #60ppsTHE: | EEBIE £2
77 Z;fj 7 ?EDEQE 1 8 Built-in test function Rotating at 60pps | Normal operation | (Note 2)
R L I I I E oo 170 7hK | 2705755 N mmm
Setting of dip-switches Switching of clock 1 clock mode 2 clock mode T 1232
(All OFF at shipping) 3 c.D BEpAL ST R LV O B [ L
) Automatic current-down Invalid Valid
E3
4 oP EFFPFEI {EFRFOFF
Disable OFF for use
B FRE B EEE 0~40°C 85% RHLIT (iE\hEIL)
Operating temperature & humidity | 0~40°C 85% RH Max. (non condensing)
=} = #J 200g
Mass Approximately 200g
.3, - -
.EHJL Connection diagram
STETSRE | we [ ETRE 10E>3254(5045-10A) EX 744>
Inside of controller 'I'ueﬁ}iir?al Inside of driver 10 pin Connector (5045'1 OA)PIH ASSIgnment
o 'y boad 1 3000 EoNo | BEE
connection v 1 . :
CW-+.CW- 2 H“K —— +DC24v Pin No. | Signal name
I 1| owr
3 2 cw—
= 3 CCW+
G | vttt
CCW+.CCW- | D 4 | 2 CoW—
t 51| 3900 Tﬁeﬁii;il 2 5 | HO+
W board Black gﬁed 6 H.O—
H.O+.H.0- 6 HNK 1 B#8 Phase 7 DSt
ﬁ 2 & - 8 D.S—
7 3 Giee Orange 9 ZP+
D.5+D.5- | Bk g | . 10 ZP—
9 5 520294 (5045-05A) EX 744>
S Pezp 0 % ;1‘,\{ 5 pin Connector (5045-05A) Pin Assignment
FP+.LP—-
- E No FEARAZ Description of wiring
B No. [sK)-FOE-5] 10KU—KDE—%
| Motor with 5 leads| Motor with 10leads
fIB& Attached parts 1 BT% - %E"'l;% .
AXTENITLT Ely T AAHB e e+ mac
51191-0200, 51191-0500, 51191-1000 & 1 {& 2 2 RS
LATREY ELoy o i Vel on, — 38 N Red Red + Brown
(:)lo;rictor :o/s'ng ‘/I\)I/adexb Mosgioicm o 2k~ * 7 9 (5045-02A) e 7# { i’ 18 B+H18
using : y . H " H ; = T
51191-0200, 51191-0500, 51191-1000 - - - one piece each 2 E)m connector (5045 02AA)_Pm Assignment 8 Orange | Purple + Orange
Contact pin : Made by MOREX Inc. E>No. TERERRPA 4 2 =iz
50802-9101 - - - 17 pieces Pin No. Explanation of function Green Yellow + Green
1 DC 24 V &i& Power supply 5 =2 B+K
2 oV Black White + Gray
A 0 . a
W4 H2[X] outline drawing
s8R Unit of all dimensions is mm.

M plate

7] =7y
DSt 0 ~
[u[a]u]a] < |
123 4 [Xo]
@ STOP RUN M2 Wi @ (] 4
1 TIOTOR 4 SIGNAL]U ARNL,
S8y 53|

‘M‘M i =t ||
9 Sﬁ 3:0.2

105*"

BHAZXT v THA
PEIE
A2 HEBOREICESTAMTHE0PPSERLEL. Ty TR
1y FNo.2 ONDEE (F CCWEIER, OFF DR IFCWE %z,

Note 1: . _ Basic step angle
Micro-step angle for 1 pulse = Number of interpolation

FE1 AN IDYAVARTy TRAE=

38:1

A iy, Tn il

g el W

45
20*!

Note 2 : Approx. 60 pps is generated inside, regardless of splits
% BFBREENSIFI8MMLLT setting ; CCW rotation when the dip switch No.2 is ON,
% Keep the height of electronic parts packaging 38mm or less and CW rotation when the dip switch No.2 is OFF.
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RoHS compliant products

DC%}EFH for DC Power

.ﬁ E Special

® AJIDC 24V
@ [11)70.35 A/fH Max

@ HEjH LY MY UlET VA4 v F CTRETTHE

® HC. 7 A MERES D

@ SR Z T o TAITH U TiRk25053 HImT e

Features

@ DC 24V, 0.35 A/phase Max
@ Setting the value of auto-current-down by digital

switch

@ Effective built-in test function
@ Maximum 250inter

.ﬁ: ﬁ Specifications

=[] ltems {t#:fE  Specifications
BiR Power supply | DC+20~40V 0.8A Max
EREEE R Output current TEI&E#0.35 A+10%/48 Rated current : 0.35 A +10%/phase

(H7T7R%F 0.35A/4R)
(0.35A/phase at shipping)

A EEIMRUNICE ST 0.35 A+10%/H8 £ TERHED FIEE,
The variable resistance RUN allows current to be set arbitrarily with in a tange of 0.35A +10%/phase.

BFEhA3N Driving type

INMR=FR2TEBRERENI AN Bipolar pentagon constant current drive

{584 Signal name

#ORE B A

Functional description

AHHEH Input resistance

CW+

CW—

17097 HRBED/IVRES AN
270y 7 AREDIEEES AN

Pulse signal input for 1 clock mode
CW rotation input for 2 clock mode

3004 —L ohms

CCW+

CCW—

170y AR OREHEIRRAN
270y ARFOFEES AT

Rotational direction input for 1 clock
CCW rotation input for 2 clock

300#F—L ohms

H.O+

AhES H.0—

E—-2GHOFFHIEIES Motor exciting OFF control signal

“1"CE—SRHHOFF "1" for motor exciting OFF 3904 =4 ohms

Input signal

JXIVANE 0.5 u seck b 3L BV TFVRFRE 1 usecll ™ Pulse width : 0.5ps Min, Rising-up time : 1us, Max
JNVAfEIRR 0.5 w seckl k. /XL ZEKEEL 500 KppskA T Pulse interval : 0.5us Min, Pulse frequency : 500Kpps Max
JNVAEBE1"4~8 V0"—8 ~0.5V Pulse voltage : "1":4 ~8V "0": -8 ~0.5V
TANHTZOEFRHOFF (GHEE0) »SON (5REE1) TEIE  Triggerd at the edge of OFF (Logic '0) to ON (Logic 1") of photo-coupler current
1707 /A3, CCWA /10" DREFCCWEER CCW rotation with CCW input of "0" in 1-clock system
ISIVZAALTOWEWAHDTAM AT T EFIGOFFDZE Photo-coupler current that is not applied by any input pulse should be OFF.
FIBFICCW.CCWA BT/ IV ZRE A AL BV E The input pulse of CW and CCW should not be applied simultangously.
AERERE. 10psec EHIFBTE Allow 10p sec or more to reverse the direction.

584 Signalname| #% #E = PR Functional description HAEH Outputresistance
ZP+ BEAmEEAES Origin exciting output signal 104 =L ohms
Woh oz = ZP— & = B R&RFON Switched ON while origin is being excited
5 5
Output signal RS — 2 A [0]DBEONIC V), 0. 72 DE—ZDIH A7 2EEICH SIS BRERARICI Ty TREVEZ
BRI NINEVGED $5,
This signal is ON at the exciting sequence of [0] and is transmitted at each 7.2 degrees for the step motor with 0.72°
steps. When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.
TIRIVSWI TR EIBERTET %o
Set the number interpolution using the digital SW M1.
7471:1117%%']%&% BEES Set No. 0 1 2 | 3| 4|5 |6 | 7|8 9 |E1 DSW1
 (&ES) PEIH Interpolation | 1 | 2 | 4 | 5 | 8 | 10 | 20 | 40 | 80 | 16 |(Note 1) <189
Setting of micro-step Eorgrasy
interpolation A B c D E F & s
(Setting 5 at shipping) 25 | 50 | 100 | 125 | 200 | 250 X403

YAIORTy T REIDEREES0.1DEFHIREICT16 D EIDEIRENEEEN 4B,
When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place inside.

B & B/ D X TE
(HTTRFERTE 0.35A/4H)
Setting of driving current
(Setting 0.35A/Phase at shipping)

T2 EEHOBREF LS RUN ICE>TRET B0 AN
T1yTZAyFD CD % ON ([CLTF v in FEE /20=BREIERICT 5,
The output current to the motor in rotation is set by the variable resistance "RUN".

=]

BEthL > hEIETE E-4EFLEBEOERISAIEIEL STOP (CL->TEFEIERD50~100%Z5ETET B0 STOP
(HFTRFERE 50%) COHIEIFRUNE RIS T B/ ¥ — T o A&/ LA ANEKI150ms TEBARHD T B,
Automatic current-down The current when the motor stop is set to 50 ~100% of driving current by changeable resistance. 27\
(Setting 50% at shipping) The value is set by the percent to RUN current. The current decreases at spprox. 150ms after the last pulse.
No. |/ Symbol HEBE Function ON OFF R
) s | BETRMERE 160pps CEE: | AT a2
= TR A y FOBE Built-in test function Rotating at 60pps | Normal operation (Note 2)
T Y aXTE . N - S « S
(HFRSE ALLOFF) | 2 ck | JHv7EAIR 170y75% | 270555 N
Setting of dip-switches witching of cloc clock mode clock mode 7233
(All switches are OFF at shipping) | 3 c.D BEHL ST ALAETALN | AL TS
) Automatic current-down Invalid Valid
4 oP fERAA £ FARFOFF
Disable OFF for use

BMERAEEEE
Operating temperature & humidity

0~40°C 85% RHLITF (iEFBa&s)
0~40°C 85% RH Max. (non condensing)

95 dmyas



.E:\;ll:. Connection diagram

QU rO—SRE WA RS54 /\PQER fTiBM Attached parts
Inside of controller T%rm'réal Inside of driver IXTEANG T LT I XAP-02V-1. XAP-05V-1. XAP-08V-1 (JST) & 1 1A
s8] DC+5V L 3000 Connector housing : XAP-02V-1. XAP-05V-1. XAP-08V-1(JST) 1 piece each
Example of connection AN 1 22427 hE> : BXA-001T-P0.6 (JST) 1518
CW+. CW- 2 NK +DC20V~40V  Contact pin : BXA-001T-P0.6 (JST) 15 piece
g —
3
Rt
CCW+. CCW- | Sitto 4 |
DC+5V, A
1 5 ?900 Termir?al =2
Y board
O+ HO- . M’ﬂ“K i, oar Black
5 z
3 G
4
7
5
ZP+. ZP- 8 % ;1"\5
263294 EVTHAY S5Ev3%94 EVTHAY 8E> %74 (5045-10A) E 714~
2 pin connector Pin Assignment 5 pin Connector Pin Assignment 8 pin Connector (5045-10A)Pin Assignment
E>No. HERERNEA EUN BARAIZ Description of wiring E No.| 55%
Pin No. Explanation of function Pi; Ng' 5K)-RDE-4] 10AKRU—RDE—% Pin No. | Signal name
1 DC 24 V &8 Power supply " | Motor with 5 leads | Motor with 10leads 1 CW+
2 oV 1 5 F+E 2 CW—
Blue Blue + Black 3 CCW+
2 Gl Roas o 4| cOW—
e e : rown 5 HO+
3 | o8 *+i 6 | Ho—
Orange | Purple + Orange - T
4| e g | zp—
Green Yellow + Green .
5 2 B+K
Black White + Gray

WAFZEA outline drawing

Unit of all dimensions is mm.

s8R
Name plate 4—93.5
§ oo o 4
RUN STOP.
2%, [
n
FE1CANLADRAVART Y 7"ﬁf§€=—§$z};u;k7ﬁ
& |°lw—|5 @ |-~3L—5-] & Bl KTy T0.72E HEHOAEDHE
1INIVADIA VAT Y THE= 0.72 =0.0097%
67:0.2
75 Basic step angle

Note 1 : Micro-step angle for 1 pulse =

Number of interpolation

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

18
( EEEBSLII21MAX.)

Micro-step angle for 1 pulse = Oéz)z
E2 1 HEIMOKEICEDS TR THI60PPSEREL. Ty TR
1 FNo.2» ONDAFFCCWIEEs. OFFDRFIZCWIEER,
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.

I

=0.009 deg.

(7h]
v
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8%
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>
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OUt Of pI'OdUCtion Successor AU9280

ROHSXHiE =

RoHS compliant products AC EE,I)gm for AC Power
BEF & Special Features S
) AC100V @ H1J11.4 A/FH Max @ AC 100V, 1.4 A/phase Max

® TXENEEEU) O 2 2 BREH D

@ FEARZ 7 XTI LTIk 2505 vl HE @ Maximum 250 interpolution of basic step angle

@ Driving voltage switching function
A4y FTHREMGE @ Setting the value of auto-current-down by digital switch
@ Effective built-in test function

1HH \ ltems

{t#EfE  Specifications

EiR Powex supply

AC90~125V 50/60Hz 3.5A Max

EFEhER Output currdqt
(HTRF 2.8A/48)
(2.8A/phase at shipping)

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

TEA&EF1.4 A/AE Rated current : 1.4 A Max/phase /

EFEhA30 Driving type

\"'f?]’i’—iN‘/Slj‘/E%iﬁfﬁlﬁbﬁiﬁ Bipolar pentagon constant current drive/

{588 Signalname| #\ BE X PA Functional description / ATHEH Input resistance
Cw+ 1Ry VARBD/INIVZESAS Pulse signal input for 1 clockfode 3004 —L ohms
CW— 2 7Ny 7 AREBOCWEEES AT CW rotation input for 2 clogk mode
CCw+ 170y RARBOREARIERAH  Rotational direction inpyffor 1 clock 3004 — L ohms
CCwW— 270y 7%5xXNDCCWEEES A CCW rotation input for/2 clock
H.O+ £ — 2 FhHEOPRHIEIE S Motor exciting OFF £ontrol signal _
H.0— “17 TE— 2 WHOFF "1" for motor excitiig OFF 390F =4 ohms
AAhES D.S+ YA 7AXTy TREERES Interpolation sefection "0" for M1 _
Input signal D.S— 00 TMI. 17 QM2 % BIR & "1" for M2 39074 —L4 ohms
C.D+ BEfHL > b A Automatic gdrent-down function is invalid for "1" _
C.D— ‘0" TEBHL ML ON, or fyAiction for D.S "No.3" 3907 —4 ohms

AT Pulse width : 0.5pus Min, Rising-up time : 1ys Max
Pulse interval : 0.5us Min, Pulse frequency : 500Kpps Max
Pulse voltage : "1" for 4 ~ 8V & "0" for-8 ~ 0.5V
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

170v7 AR, CCWA 0" DECEWE)ER
FENAL NET LB Current-down is not performed when either C.D signal or C.D dip-switch is ON.

CDfE5%/ICDT Y TSWOLFh A ONDEN

£8% Signalname| #& #& =X BA //\\ Functional description HAIEH Outputresistance
ZP+ B NES utput signal of exciting at origin 10F—L ohms
B Z.P— R = BhR&AFON (PRoto-coupler ON, DC30V, 50mA Min)
§ tﬁt f& = B — 7 > X P [0]DIEONZ & 1. 0.72ERE— 2 DBEE7 BB NN G, BREBAEICAT v 7
utput signa AEYIVRABEENDSHEVEEY 55,
This signal is ON at the ex€iting sequence of [0] aNd is transmitted at each 7.2 degrees for the step motor with
0.72° steps. When the picro-step angle is changed\after the power supply is turned on, it may not be
transmitted.
1EEDHDYA VAT v TRBDHZET I 2IVSWM MITHEIBERET 5, ‘
REENAIOXT v THEE S €358 (FEEHRQTEERY TAE-FEEZBZHE) BTU 2L
SW M1, M2TE4DREIMERTET 3,
For micro-stepAriving of one type only, set the number interpdlution using the digital SW M1.
TAIART YT HEEE For micro-stef driving of two types.(i.e. when changing speed f& going and returning in reciprocating motion)

(HHTRE M1:5, M2:0)
Setting of micro-step
interpolation
(M1:5, M2:0 at shipping)

HEES SetNo. [0 [ 1 [ 23] 4[5 ] 6 N7 [ 8] 9 |

SEE Interpolation | 1 2 | 4] 5| 8 [10]2 [2]s0] 16 (N0t61)M1

M2

Al BJCJIDNE]JF S99 | [ <180,
25 | 50 | 100 | 125 |R00 | 250 wlro [B3LES
1IORT Y T HEIDHEES0.1 DR AIEICT165 B DERBEEEIL 45, oS> ] N8>
When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequncy driving takes place inside.

B8 E R DX

(HEHrRFERTE
Setting of driving ¢
(Setting C at shigping)

E-2EHBOERIET IV ZILSWRUN ICE - TTFRERY SBIRULTEET 3,
The output current to the motor in rotation is set by the digital switch "RUN" to selectXom the table below.

RUN

BHEES Set No. 0 1 2] 3] a4a]s5]e6 78] 9}
@3 (A) Current(A) | 0.50]0.58|0.66|0.75]0.81]|0.88|0.96|1.03]1.10]1.18 gﬁ%
AlB|lc|D|E]F D55

1.25(1.30(1.40|1.47|1.53|1.60

BEHL > NE T UETE
(TR 5)
Auyfomatic current-down
Setting 5 at shipping)

E—REIEEOERIZT S ZILSW STOPIC & » TTiER» 5BIRL THET %,
CDHEIFRUNERICH T 2/8—t> hTT, RI&/VIVLIXAHENIS0Ms TERBD T 3,

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

A B C D E F

75 | 80 | 85 | 90 | 95 | 100
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Ié@ ltems {t#EfE  Specifications /
No. |5R7R Symbol H2BE Function ON OFF R i
1 TEST Bo 7 AMEEE #60ppsTHE: | BEEE 2 Fronyfurface
Built-in test function Rotating at 60pps | Normal operation | (Note 2)  /ON -t
e 7E|‘J775iﬁ’67]?§ 17']/7755& 27|:|‘/775:_\£ R 1[N
2oLy rOmE | 2 | 21K | suitching of clock 1 clook mode _| 2 clock mode _| &3, 2
T ~TOFE) | 3 | cp | BB HAETA BN ALATTTS e
) Automatic current-down Invalid Valid 5TH
Setting of dip\switches 4 LHV BRENEE L) =Ry BEEE
(No.5 is ON, thy others Swiching drive-voltage High speed & torque [ Normal operation,
are OFF at shipRing) TAIARTYTHEIDHREERS
0.1DEFZAERICTI 60 BIDIK
s | op | EEE® ) L
When the setting of micro-step Enable to use OFF for ybe
interpolating No. is "0.1", 1/16-interpolate
low-frequency driving takes place inside.
B EEEBEE |\0~40°C 85% RHLIT (REAEIY)
Operating temperature & humidity | Q~40°C 85% RH Max. (non condensing)
= 2 #7509
Mass AppX¥pximately 7509
N\ /
==l [0 . .
.EHJL Connectlon\yagram /
SRS e BZALL YA
Insid/e of co7ntroller Insae of driver Jﬁ?‘ t <7 -U- ’r ~ .
BB DC+5Y) arl 3000 Pirassignment of terminal board
E le of o = — —
connection W% K #®F ® ‘* No BRI Description of wiring
CW+.CW-— & TN | Brack B o] HEEE [sAU-F0E-5] 10AU—RDE—%
—EJ, 1 Function Motor with 5 leads| Motor with 10leads
A2 2 1 E—HEERR & F+E
CCW+.COW— | DIEJ#: B2 | 3 G Motor lead Blue Blue + Black
ey T 5 | ETosEER 7 I
4 A4l| 3000 4 Motor lead Red Red + Brown
. Y 5 E—2#EHR 1B B+
HO+HO B4 HZ K AC 3 Motor lead Orange | Purple + Orange
1 EIRAC100~11 4 e ) i3 iz
A5 |AC BEAC100~115V Motor lead Green Yellow + Green
D.S+.D.S— | Elnio B5 | [FG  JL-ny50k 5 T2 2 B+Ix
‘ " y Frame ground Motor lead Black White + Gray
5274 BB
Bt = : L AC 100~115V
C.DHC.D- R | Pin assignmg Power supply C100~115
A8 ENo| E5® [coNo] fBg®s N | BF | AC 100~115V
2Pszp B8 # ;1‘,\{ Pin No.| ¥gnal name [Pin No.| SignaNyame ower Slfpp y
.P+.Z.P- —_ S5 K
AL f Cwt | Bt | owN_  fG | VA7 7;'{;
—————— — A2/ | ccw+ | B2 | cow—\ ame grou
f1E& Attached parts A3 C.D+ B3 C.D—
Q%05 ELEHM FoNselJote-AU &1fE /A4 | HO+ [ B4 | HO—
Connector, manufactured by Fujitsu, A5 D.S+ B5 D.S—
FCN361-J016-AU : 1 piece A6 |FEHERNC| B6 | FEHERNC
A7 |[FEERINC| B7 |FEEHNC
A8 Z.P+ B8 Z.P—
A O . g
L PASiAR Outllne/ﬁ‘awmg \
E1 LD TNIORT y TREE=EAXT VTR
Unit of all dimensions is mm. 7 EH
fl. HEAXRZXT v 7072 \AEIHB0AEIDHEE
1/LZO~1 70 viﬁﬁ=——£§%—4ﬂ0w§

Basic step angle

Note 1 : Micro-step angle for 1 piNse = Number of interpolation

POWERQ . .
For example, in case of the basic steR angle of 0.72 and the

number of interpolation of 80,

Oéz)z = 0X09 deg.

E2 D PEIBOREICED S TR THEORPSEREL. 71 v
T Z4A y FNo.2 FONDEFIFCCWEEN OFFNDAEIZCWE
o

Note 2 : Approx. 60pps is generated inside, regardess of splits
setting; CCW rotation when the dip switch .2is ON,
and CW rotation when the dip switch No.2 is §FF.

: A3 I UHVOESES MV IERIE. TE—2F0ORMPEEN F

3 TOTTERBLEZE L,

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

Micro-step angle for 1 pulse =

SR

/Name
plate

"o
oI
m>»
20
M
g‘i’.
35
[e] =]
23
0z
m
=)

g, 9 8
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QuinTep SV I0ATYIT RSN AU9280

RoHSX$ it =5
RoHS compliant products AC /EFH for AC Power
.ﬁ E Special Features
® AJJAC 200V @ AC 200V, 1.4 A/phase Max
® H1)J1.4 A/#H Max @ Driving voltage switching function
® BXENE LI 0 2 HEEED D @ Large capacity for output power
@ HEI ALY MO UEET YV ANAAL v F @ Setting the value of auto-current-down by digital switch
TERE IHE @ Effective built-in test function
® HC7 2 MEBED D @ Maximum 250interpolution of basic step angle

@ SR T TAITK L TiK25055 HITTHE

.ﬁ: ﬁ Specifications

=[] ltems {t#:fE  Specifications

TR Power supply | AC100~230V +20V 50/60Hz 3.5A Max

BRENE A Output current | FEAREF1.4 AMB Rated current : 1.4 A Max/phase
(H7RF 1.4A/48) 7YSIVSWIRUNIICE ST 0.5~1.4 A/E ETRED FIHE,
(1.4A/phase at shipping) Capable of setting the current to 0.5 ~ 1.4A/phase by the digital switch "RUN"

EFEhA3N Driving type NAR=F R AT TEBRIE SN Bipolar pentagon constant current drive

f£5% Signalname| #% &t X PA Functional description ATHEH Input resistance

CW+ 170y 7ARBEO/ILZESARN Pulse signal input for 1 clock mode 3004 —L ohms

CW— 270y 7ARBEOCWHESS A CW rotation input for 2 clock mode

CCW+ 170y 7AXEBOEEARIERAH  Rotational direction input for 1 clock 300F—L ohms

CCW— 270y 7AXEOCCWREES A CCW rotation input for 2 clock

H.O+ E — 2 BROFFHIFIES Motor exciting OFF control signal _

H.0— “1" TE— 2MROFF "1" for motor exciting OFF 390%F—4 ohms
AN RS C.D+ BEIAL AL TTHL ALY BL Automatic current-down function is invalid for '1° | ag0 /0 Lo

Input signal Cc.D— T 7T 21y FNo.3DONEORMERE ON, or function for D.S "No.3"
D.5+ NELSRIRIES Interpolation selection "0" for M1 _
D.o— 0 M. 1" TM2 & "1" for M2 390%—/4 ohms

JNXJLANE 0.5 p seckd £ 3L LWL TVEERE 1 wseckl ™ Pulse width : 0.5ps Min, Rising-up time : 1us Max
JNIVAfEIRR 0.5 w secl b, /L EEEL 500 Kppsk T Pulse interval : 0.5ps Min, Pulse frequency : 500Kpps Max

JXIVREE1":4~8 V0":—8 ~0.5V Pulse voltage : "1" for 4 ~ 8V & "0" for -8 ~ 0.5 V
TAMHTZDEFRHNPOFF (3%IE0) »S5ON (5RIE1) TEIE Triggerd at the edge of OFF (Logic "0") to ON (Logic *1") of photo-coupler current
170v7 AABRAT0"DEFCCWEER CCW rotation with CCW input of "0" in 1-clock system
554 Signal name 1‘% BE & FA Functional description HAHEH Output resistance
ZP+ BEmEEHES BRARREEE D74 Output signal of exciting at orign 104 —L ohms
W = B ZP— $#750N DC30V.50mALLT (Photo-coupler ON, DC30V, 50mA Min)
E =
Output signal &S — 7 > 2B [0]DBFONIC ), 0.72EDE—2 D5 EI37 2 BIC5018  EEa i 1Eh 2, BRZARICY1/0
27y T DR EEEL A /=B L E DI BWEEN H D,
This signal is ON at the exciting sequence of [0] and is transmitted at each 7.2 degrees for the step motor with 0.72°
steps. (50/rotation) When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.
TIIISW M1 M2 THEIEEEZTET B, Set the interpolation by digital SW M1, M2
S ¥
7{7DX;‘/76}§“§§E IE.%’? Set No. 0 1 2 3 4 5 6 7 8 9 /ﬁ1t ;
(H7BE M1 15, M2:0) A&V Interpolation [ 1 [ 2 | 4 [ 5 [ 8 [ 10|20 [ 40 | 80 | 16 |(Note ) "o
Setting of micro-step A B C D E F 8 9‘%: 8 9%)
i ,5'”,\262'%0"";“%(‘ . 25 | 50 | 100 | 125 | 200 | 250 SIEB| [SI1ES
o ER A SIEPTO s 0.1 DR IEBIC T 16 SRIDERBER 4 5., NY08> | [Uo%>

When the setting of micro-step interpolating No. is "0.1", 1/16-interpolate low-frequency driving takes place inside.

E-2EEBOERIETILZILSW RUN ([CE-TTFRRISERL TEET 2.

B By B D X TE The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.

Semng(oﬁﬁdﬁn”j;’;%u%m BEES soiNo. | 0 | 1 | 23456 7]8]0 FUN

(Setting C at shipping) &t (A) Current(A) | 0.5 [0.58|0.66 |0.75|0.81|0.88|0.96 | 1.03| 1.1 [1.15 §1 9«@(9)
A B C D E F

125 13 | 1.4 |147|153| 1.6

E-2EULBFOERIETIFILSW STOPICE>T T EERDOEIRL TERET %o
COFBIFRUNERICH T B/ St T BRI&/ILZAA N EFI150ms TERHD T 5o
BEHL >k 5_1 rj s s The output current to the motor at stationary is set by the digital switch "STOP" to select from the table below.

&, (&
NG

) The value is set by the percent to RUN current. The current decreases at approx. 150ms after the last pulse.
Automatic current-down REES Set No. 0 |1 |2 |8 | 4|5 |6 | 7]|8]09 STOP
(Setting 5 at shipping) %o 27 | 31 36 | 40 | 45 | 50 | 54 | 58 | 62 | 66 189
A B C D E F ﬁ;

ST
70 | 74 | 78 | 82 | 86 | 90
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15H ltems {t#EfE  Specifications

No. |%R7/R Symbol ¥EBE Function ON OFF R on
B 7 AMERE #)60ppsTHEIEE | BEENE X2 -
1 TEST Built-in test function Rotating at 60pps | Normal operation | (Note 2) E:’
Fy7xeyrome | 2 | anok | ZEMTRRAE e | B onems s e
(MRS NO 5D HON witching o ‘.c ocl cloc! [1'10 e cloc rpo e (Note 3) R
bl 9N TOFF) 3 cD BEHL ALY HUAGTALN| AL TED -
) Automatic current-down Invalid Valid ]
Setting of dip-switches 4 LHV BRENEIE i SRSV BEEE HiE
(No.5 is ON, the others Swiching drive-voltage High speed & torque [ Normal operation ';rom
are OFF at shipping) TAOXT YT HE DB TFTES surface
0.1DESICAERICTI62 B DR
5 op | FEE® A4 &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 fFRE B EEE 0~40°C 85% RHLT (iETELECL)
Operating temperature & humidity | 0~40°C 85% RH Max. (non condensing)

g = #1 7509
Mass Approximately 750g

.1%:5'[:. Connection diagram

mFBETYLL S SmE i
Pin assignment of terminal board Inside of contioler Inside of driver
™ +
o EC#RAZA Description of wiring AR D) ! cw+ |y 3000
E> No - . Example of W
PNo | TEEE  [5AU-FOT-5] 10 AU—RDE—% conneciion R 2 wra
] Function  [Motor with 5 leads| Motor with 10leads ‘Ey T”e"_';mi,‘f'm =2
1 E—RiELE =5 H+2 CoWs ] 1board Black
Motor lead Blue Blue + Black 5
, | Tomm | # A Do |_cow- |
Motor lead Red Red + Brown DC+5\/1 o 2900 3 G
3 E—2iER 1B %8 = H—W .
Motor lead Orange Purple + Orange H.0- N’K
. | EARR 7 EHR ﬁ 5
Motor lead Green Yellow + Green L
D 1 EIRAC100~230V£20V (51 A8l)
s | ToEm = B+K e N
Motor lead Black White + Gray | C.D- Ditto 1 EIFEAC100~230V+20V (i S 18l)
T DSt |FG gb—uﬁyg‘
" ~ 4 rame groun
L | Power supply AC 100~230V 20V | s FE | ] e
ZE : Difto ffB& Attached parts
N - AC 100~230V +20V 100 axyENIYLY  BL3.5/12BL5.08/5B.
Power Sl:IEp\|y¢ ZP+ Wy BL7.62/3B 7MR3I15— &1f@
FG TL—LT R Z.P— % ;1"\{ Connector housing, manufactured by Weidmiiller
Frame ground BL 3.5/12, BL5.08/5B, BL7.62/3B : 1
——————— — piece for each

.9”1:3 Outline drawing

Unit of all dimensions is mm.

[ ]ﬂ“ 3 _
=c : a4 e - _EARXFTVTA
F [ F1 1/\)b2®747ﬂZT‘/7ﬁ§—w
© 1‘:; 9 5 5. BERZXF v 7072 DEHSONEIDHE
1INIVZADTA 7ARTy THE= 0{';2 =0.009F

Basic step angle

Note 1 : Micro-step angle for 1 pulse = Number of interpolation

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

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

A2 AMTHOE0PPSEREL. HEIMDREICIS U =BEHH T

ar - [El#x. 71 v TXA v FNo.2 HONDESIICCWHEER, OFF

L | ] DR IECWEER,

Mg-yf‘ML 1) 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 UHVOESES MV IERE. T—2F0R#HI;Z LN E
TOTITEESLZE 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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Jamugaue, P BE )| ¥ # ¥ =X S &t

BRreatt

SRR FE M 24t
TAMAGAWA TRADING CO.,LTD.
& # T395-0063 REFEMHETIIZE1THIEIS

BERNEEAL
REAREES Gt HER - RFER - LR - @25)BLR)

CHEERE¥EF T144-0054 RRHBABXHEEST E19%9S TEL(03)3731-2131
- ALBIREHA  T338-0001 HERIVWENHRRK EESITHESS N\EEILSF TEL(048)851-4560
NEFEER T191-0011 REHBAFHAFARTB15F1S ML J)—2EIN2F  TEL(042)581-9961
- WMEIIEEFR T252-0804 #3E/IIRHRMAMMAITB15%55 2F TEL(0466)41-1830

FEHAEESR (R SR - HeR - FNE - HERLHE

- BHBEER  T486-0016 RHMEEBHTHAKEST H10%EH TEL(0568)35-3533
CHREBE R T444-0834 BEHRMIBTHHEIREF210 7/ MM RELT (V3035 E TEL(0564)71-2550
SAEREE AT T920-0031 AJIREIRMIER1TH2%E26%5 AGSI 4F TEL(076)263-3731
cRBRE R T532-0011 ABRiE/IXFEREST H6E245 ABUEXEBEIMNSE TEL(06)6307-5570
CREERR Te12-0011 ERRERATESXIESRE4TEHIEIS S /\FREI6F TEL(092)437-5566
MBI E AR

AR (RREEM) T144-0054 RRHFAEXFHEEITE19%95 TEL(03)3731-2131
- EIEEBAEAREFA) T338-0001 HERIWEMHRREX LEAI3THSESS /\IBEILSF TEL(048)851-4560

(FPEBESSERR) T444-0834 BHEMUATIEEIRTF210 71/ \1 XENT (273035 F TEL(0564)71-2550
- PERHEES GRREEM) T144-0054 RRAAEXHEHSTH19%95 TEL(03)3731-2131

(REBERM) T486-0916 BHEHFRHM/\NESTH10EH TEL(0568)35-3533
- SOEE R (RREERR) T144-0054 RRPAAXHEEITE19%9S TEL(03)3731-2131

(KBRE#FT) T532-0011 ABRATE/IXFEHB5T H6&E245 ABREXEEEIL4015 TEL(06)6307-5570
- RREESD T395-0063 REFERRET IS T EH3E1S TEL(0265)56-5424

MOverseas Sales Department
Head quarters : 1-3-1, HABA-cho, [IDA-City, NAGANO-Pref, 395-0063. JAPAN

PHONE : +81-265-56-5423 FAX : +81-265-56-5427

—_,

AREICHT3EE

OIF L < LAITHHiV 2L 220, THIORNNC %4
LoZHE]E KL BFAL EE 0,

HEDREE

BURO MELRGEIRII G % e L3, 27221, RO
HBOS F 7RI KB B DK T 2R E 5, &k, MELRFEO
72 ORI IRFEIRR L Th - T, WhidiEs € > T
Wz U g, Btk 3, BRI IR & A2 P
Fd (MTBF) 13830 TROWEDOTH h 4% Pl & ik
13% (0) Tldd  FHADOTHA R O ARG TELONS
HGH F 7213 e OIRGLE HRE S T, a0 720 L EO%R
EREEEOY 2T £ %703 B LRI HIAAEh S Z L
EEAN LT,

FAX(03)3738-3134
FAX (048)851-4580
FAX (042)581-9963
FAX(0466)41-1831

FAX (0568) 35-3534
FAX (0564)71-2551
FAX(076)263-3732
FAX (06)6307-3670

FAX (092)437-5533

Ay 20 iR B EE A - U A MBI | OB,
SR

FAX(03)3738-3134
FAX (048)851-4580

FAX (0564)71-2551
FAX(03)3738-3134
FAX(0568) 35-3534
FAX(03)3738-3134
FAX (06)6307-3670
FAX(0265)56-5427

BEL2O70EBMOEDEIETREABEVOLET,
CEROITENE, BUEERRE LI BE OEERE THREV
AhEEEL,
- Bt sEVEhEE
CE—4 Oy 2HER
Y —REMTER B TEL(0265) 56-5432
FAX (0265) 56-5434

BEESHVEDE
T395-0063 REFRRATTUSEN T EHIE1S

Y E Jl B % & X & &

WAL - 551 BHERT T395-8515 EFEHMAAAIKIST9

W% 2 F ¥ Fi 73958520 RFEMATHERE1020

WE 3 £ ¥ P 7399-3303 RFETHIBBIMIIETTASE3174F 1022

B\ F B ¥ P T039-2245 EHRENFHAL1 42— TEH1 TEIE47S
WAFEEMERE1TH T030-0811 FHR=FEEMET AT AMAFRIARFILI-1
BWN\FELMEHE2TH T039-0811 H ERFEBET A F AR A TPIILS-23
BN\FEER=RIH T033-0134 EHRE=RiAZ2TE100-1

W R F B AT 71440054 RRHMABKIEEITH19%9S

TEL(0265)56-5421,5422

TEL(0265)21-1800
TEL(0265)56-5411
TEL(0265)34-7811
TEL(0178)21-2611
TEL(0178)60-1050
TEL(0178)60-1560
TEL(0176)50-7161
TEL(03)3738-3133

FAX (0265)56-5426

FAX(0265)21-1861
FAX (0265)56-5412
FAX(0265)34-7812
FAX(0178)21-2615
FAX(0178)60-1155
FAX(0178)60-1566
FAX(0176)50-7162
FAX(03)3738-3134

@1 52—%y hR—L~— http://www.tamagawa-seiki.co.jp

KA aar SRR ENAER, PEEUETET3ZEA8HDETOTHE TR ZX D,
T12-1648N3 3,000 . FMFAIM. 119-11H11H.
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