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WHAT IS STEP MOTOR?

ATy TE— X OEELERE XA SISO 255
DRPR S ZL A4 M) iIck D, REEAIEA
NEBORBICXYiREFDZET, ZOMWEIET
VANEFTT 4 —FNy s E BB E Lk
W, ATV —-THIESsTEET,

— ., B 2T v TAEE—-Z 2T —40D
BEMRE I XD REI R T T,

F7 AT I EYTE—R AT 8= 8L
E—ABELIEEN, M LB R R0,
LT [RFYITE—F] OLFICH L
Tk T,

2T TE—2DEE

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

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

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

SPECIAL FEATURES OF STEP MOTORS

o tLH L =ik, [FiR& Wi TY,
® [N 5 f 1T A S/ 5L ZE S BUZ Il L Tk &
D E9,
® M X ATIDISIL AL A ML £,
O [iK IS ARAMAEMHL T2 7280, M)
wIkETe ., AR D (A7 b Ly)
ERAELET,
o5 MLy EEINE. PMIEETT,
e~V A Aruzxyy FIE), EKE., ®iiTY,
OLTE—FDT T DX ITHEMIEFRED O
B2z <. RFAHELEHA,

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

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

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

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

® High torque, high response and light weight.

® Micro step drive, high accuracy and less expensive.

® Maintenace-free because there is no mechanical

defacement like a brush for a DC motor.

CAAZOATICHRHEINEHELRFEL LICHEPIETEZ BN ET,

* There may be cases of production stop on the models listed here without notice.
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20 ATy TE—ZDICAB <EXERE
3&4 APPLICATIONS
|
e
7
| [ B (2 8 (2 & 2 W (i B (% K
) Position Transport Speed Transport Position Speed
BX—-YF—T W7 1AL FERE)
@ X-Y Table @ Wire belt work
SR CEBELMNERDPITAET SR CTHRELCMERDERI»TAET
~NJU BRES
| & i & ‘E E’ L T B & E’
Rotation Position Speed Elevation Position Speed
WATyIRT—TI 5% R E
@ Indix table @ Lifting table
T IVDOE~SREES & . ZELEZETOMERD T
fE (BE)ROPITAET EEICHETEEY

3 Zaiygaus,
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APPLICATIONS

W) aREUA. Ny FEEIA

@ Printer --- for feeding paper and moving head

R &N %

Driving circuit

T2 AN
Data input

F—&3> hO—JLEEE
Data control circuit

> bO—JUEIRS
Control circuit

EREHEEX

sk V) I E S Ay REEENHIEE RS
Freeding paper Moving head
control circuit control circuit
1 Pl
1 -
REBB S ILT/UVR I8y 71V E R
Timing pulse — Clock pulse
generating circuit generating circuit

Driving circuit

WL AERICE T BHMEOETEY

@ Feeding defined material in a press machine

EREhEE

Driving device

24 3IJES

Timing signal
CoEH *ENE
i Counting Feeding i
i number volume i
PR DK
Presetter
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Y
7 APPLICATIONS
£
|
N @777 IUADEH
é @ Application to a facsimile
VAN
) (a1 )
Transmitting side 2=
Receiving side
|
] T
R
Original paper » e
TAMA A 5
&3 a8
" SAW(P
1 . -
= -
= — 72 /7L — T2
EEYO—35 i PEREE (EED) ')ll 8 — / — | G
a roller for S s\ Recording device (Main scanning) 8 SOSRMEE (EED) 2 g
feeding paper A %'}j /TBT\ Recording device (Main scanning) %?&
| 553 o o -
o [ ] 8
27y TE—42 (BIER) I 27y TE—4 (BIER)
H Step motor(Vice scanning) : Step motor(Vice scanning) |
| ]
BEEEHR
Telephone network
@ 7 DD s A B @ Other applications
S Ak I - Paper tape readers
F—7F b L —Z - Fxuh - Tape trace checkers
- KBS 3oL ¥ —FIHNDIEHA - Application to solar energy : heliostat driving
""""" AU K Z &y b EXE) - Position setting of a platform for scientific inves-
- REBFEETHMORIPRAET 7 v b+ &k — tigation with a spaceship exploring planet.
LD EDD - Card feeding for a card machine.
H—F2TvDH—FED - Defined volume pumps
- ERERVT - Display devices

F 4 AT A REE

5 angaus,
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KINDS OF STEP MOTORS

27y TE=ZIFEGELAEEEOLONH D %
TR, ZOH L2 TIEHEEETRD 4 4 TD A
AL £3,

SH, 2L IR TED TTDIFKRAIL T
VRIE. PMIE. HBERH D £, (T%)

VR, AIZEU U 2> X
BEMETES M ZRHEDOEIRO v — % T
Bl, K¥XxH, 27 — 2 OMORBIERIZLD
a— & el 9,

PMR . XK A#ETH

KABA N2 0 — & % 2T — 2 B THIK
SN THEG], KFESE, 2T — 2D
OB KD v — 2 0L &7,

L7z o> T, Mg &z, R LY
(Detent Torque) 23FEAEL F9,

HBH;. #E&H

VRIEZ L PMIE & A& b 72 Tua — & IZERAE
THR ZZRIEE RO & D & il 77 1012 1A % F5
D, ¥Ry PTHKEINZEDOT, AT -4
BRTAK SN B TRE], RKFESHE, A
T — A DMOMEIZ XD, a— 2 N L &
K

L7=h > T, EHhED & 2124 H b Lo (De-
tent Torque) 23FAEL F9,

There are many kinds of Step Motors.
Only rotating types are listed in this catalogue.

VR,PM,and HB types are widely used.

VARIABLE RELUCTANCE TYPE

This type with a rotor in the shape of a gear which is made of an
electromagnetic material, absorbs and repels with
electromagnetic force produced in a of the 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 premanent
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 case of no

power excitation.

HYBRID TYPE

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

shall generate in the case of no power excitation.

24H 0.45°,0.9%,1.8° /A5 v TH

2 phsaes / Step Angle

B & »5 R
Rotating Type
ATYITE—-Y
STEP MOTOR
E® AR
Linear Type

214 _
ophases 2, 4, B1845°,90° /AT v THA

4 18 2, 4, Multi-poles  / Step Angle
4phases

Pm B

SR Distribution Type
31 -4148, 1.8°,7.5°,15° /AT v A
3 phases 4phases / Step Angle

SEH

Multi-Stack Type

Zamugaua, 6
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ATy TE—SORELTESE

DEFINITIONS OF TERMS FOR STEP MOTORS

(JEM-TR-157-19961k )
Extracted from JEM-TR157-1996

H B H B Ev = B A TE =
Items Terms Symbols Units Definitions
] % % & # R o 27— 2 HARD 1 1B 12 1) QEFE S
Winding resistance DC resistance of stator winding for one phase
2 BIRA BRI HER L mH AT7F—2EBDIHYE WD L E 722 2DRKIE,
Winding inductance Maximum value of inductance of stator winding for one phase
EEFOMICEITHIEBMEE—X > b
BEzF1F— v Moment of rotor inertia related to its axis
3 Rotor inertia u kg - m® JM=_GD2
4
mEFICKARAEY»FER S W TWBIHEIC. EIEIX
RETHEW,PS MLUEMA. AEZEMEELC S L
e _. FICRETIRK MV, EBRERFRRE LT ISKE
4 ; Ta N-m : Do o
etent 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.
X5y S A FEDBRIARIC & > T 1S/ UL SIS T 3 H
& TV /RE 0. ° () | BTHMORHBNEERE,
Step angle ° (deg) Theoretical rotational angle of shaft corresponding to one command
pulse in defined exciting sequence.
1HERREREN L - S DX T v TAE
The step angle when it is driven by 1-phase exciting.
VR FEDiFE For VR type :
__360°
- 0= "m.z
7 ERZT v TRAKE o1 ° () PM#;. HB FSMIFE  For PM type and HB type :
Basic step angle ° (deg) _ 360°
9 ="%m.z
m: X7y ELTE—2DOEH
m : Number of phase of step motor
z . A — 2 R XIS AR
z : Number of rotor teeth or number of pairs of magnetic poles
x & B % RUSRARI VIR LR G & £ 2B L TED A ERRE T,
8 = . Ir A Nominal winding current defined in considering the saturation of magnetic
Rated current - .
circuit, temperature rise, etc.
¥ K& B R R &S BERBIE AT OICBELSREMBE.
9 R = VR \Y Applied voltage necessary to flow its rated current.
ated voltage VR=R . Ir
AE DRI ARICHEV, EARER ThIME L . EERF#h
o ICHEBD S BETRAS A e X ICRETHRA ML
10 R=INT A 2T MVT Th N-m To RABRIEMLIEHL I,

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-2ERETHL-ODANESE. B
RIS =) DINILABTRLEDHD,
INIVARRBE S WD,
KL Z L1k B & L T “pulse per second” DB (pulse/s) & A3,
11 fp pulse/s EUL.BEEEZELEVGEIE (pps) ZAVTH &L,

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.

7/ aingaus,
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12

RABEEEKE

Maximum self-starting frequency

fs

pulse/s

BEFIKET . HEPS5A5NBRT v TIRDEREN/ WL
ZREREICEEN L T BB Y RIREL &K/ VIV X EIKEE
Maximum input pulse frequency that can start itself to synchronize with
the input pulse frequency applied from outside as a step function in no

load condition.

13

RRICER K

Maximum response frequency

fm

pulse/s

EATRREICEWT, REEERR] L RAERE)/ VL X
5P ¢4

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

14

' E by

Starting torque

Ts

& BEREN/ VR T BREEAIEELRKRER LY,
Maximum load torque that can start itself at a certain input pulse
frequency.

15

EE ML UM

Starting torque characteristics

Ts (fo)

BREf/ YL X EIEEL RSB ML U & DRIRIFIERRIR, X
=T THEHEEDVD,

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

16

RAKEHH LY

Maximum starting torque

Tsm

10pulse/sEL T DERE)/ NIV X ELEEICH 1T B8 MLy
DEKXIE,

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

17

B H b Lo

Pull-out torque

To

& BERED/ NIV 2 FEE M CREEEGAIE L BRK ML,
Maximum torque that can operate synchronously at a certain input pulse
frequency.

18

iR = 5

Pull-out torque characteristics

To (fp)

BRED/ IV ZEIEE E B bV Y & DRIFRIFIERIR, X
W= THEHEEDBV D,

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

19

B &£ 8 # =

Self-starting region

27y TIROERE) L ZBEEICRE L TEEE) - F1E
»T & B4EE,

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

20

[ HA = %5 H i

Synchronizing operation region

BEEEREBA. NIV AEERERLICEREET
Wotima. HEVWIERER ML EEIME €TV o7k
HBEIC. BEFY. AfERb§IOEETE S5EE,
2= E DV D,

The region where the rotor can continue to rotate synchronously when
its pulse frequency or its load torque is increased over the self-starting
region. Also it is called slue region.

21

INJLZ LA b
1F+— vk

Pulse rate vs. inertia characteristics

fsL (Ju)

pulse/s

BfRM -2 v EBRBEKBOBERERLAZHD,
—MRIC. BEAF - v DEINE & HICBEEEK
BIET L. BEFOEE MV IPEETE 355,
B IEROXDBRNBILT B,

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

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

the friction torque of load is negligible.

foL= fs

SL= ]
L

M

Where

fs . BB BREEIEE  (pulse/s)

Self-starting frequency with load (pulse/s)

fs | AR BREEEKEE (pulse/s)
Self-starting frequency without load (pulse/s)

JiBREIF—Yv (kg - m?)
Moment of load inertia (kg - m?)

v BlEEFIF—2 v (kg - m?)

Moment of rotor inertia (kg - m?)
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Items Terms Symbols Units Definitions

ERE/ X)L R ELRER & BAE ML Y & DRIREFERRIR
Characteristic curve of generating torque related to the input pulse
frequency (pulse rate).

R=ITF 4T MILYT Th
BRAEEINILY  Tsm

BEINILY Ts
(RE—F 1 > JHH)

2
z
Yy
>
T
e
D
J
7
N
v

N B R LY To
}; (RIV—A > T 45H)
- [FHRE En s

(N-m) (RIL—4E1)

RABREEE KL fs

‘ B E)RIE

RARICEFRE
(R&— KX by THEE) E_,j/crE IR

INIVZA LA b
22 ML 7451 T (fp) N-m
Pulse rate vs. torque characteristics —= JXJLZL A b fo(pps)

Holding torque : Th
Maximum starting torque : Tsm

Starting torque : Ts
(Starting characteristics)

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

region (Slue region)

Torque

—

Maximum self-starting

(N-m) frequency : fs

Maximum response

Self-starting region / frequency : fim

(Start-stop region)

—— Pulserate  fp (pps)

HEAEDEEERTHD T,
(1) 8% 1L A 52 Positional accuracy
B E # E (2) BE$EAEERE Step position error

Angle accuracy PHB,

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

(2) Step angle error

23

BEFIRE TEDBEARIC & > TERICERER

ERLTC. BEFOEBO—REHERAELT. 2D

APS1 A7y 7 OEEGFEEEGESES, CDEX

DOEEFOEHRLEOMNE EEFEOMNBEDEE. &R

Ty TTEILB0 IChE>TRAIEL. ZDENT T X
BDEAEE <1 F ZADEKEDERDFOE, *7-.
ROEIICRTZENTE S,

The rotor is rotated step by step from any angle by means of flowing

o4 1k A ENRE e o the rated current to its winding

Static angle error P ° in defined exciting pattern with no load. Then the
difference between the theoretical angle and practical angle is
measured over 360° and the average of maximum absolute positive
and negative values is defined as static angle error and represented as
follows.

_ [I+a6il+1—A6;l]
€=+ 20s

X100(%)

Q ingaus,
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Where :F

Cp BRI AR e g

Static angle Brror - e ewersrieriiieieiciiian D

FAOi: T T ZERKE (0i—i0s) -ovvveereenens J

Max. positive value (0i —i6s)---- '7

—ABi: ¥ 1 F XmKIE (0i—i0s)- 9

Max. negative value (0] — jOS)«+wewveervernieen

Os: FRIREY) R T THRE oo

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

BiltAaERE
24 €p %

Static angle error

+
>
)

+A0i

nugmm

S

Jo43

)

I
o <€

EER] —Ab;

Rotating angle

BEFIKE TMEDBBEARIC & > TERICERER
ERLT. BEmFOEBEO—REHERAELT. 0D
mAPS51 ATy 7eOAEFEAEZRIES, CDEX
D, N A7y TZEDAREE, BREDIT v TRALE
NDE%E3IO ICHiz>TRAEL., ZDEDTZ RO
KEEYAFAPDHEKE, F/oo RDLIICKRTZ
ENTES,

The rotor is rotated step by step from any angle by means of flowing

the rated current to its winding

in defined exciting pattern with no load. Then the

difference between the theoretical angle and practical angle for each

step is measured over 360° and their maximum positive and negative
values are defined as angle error and represented as follows.

szi%Lxmmw

25 B‘é §§ ﬁ fé;: E"—_Q }-‘E 83 %
tep angle error EU‘
o €a =29 100(%)
i N
Where
Es BHEAERE
€S 1 StEP ANGIE EITO s errrrrereeiseiseissrinniriseisines
+A6i: 77 ARKE
+A0i : Maximum positive value
(= 6i—0i—1—0s)
(2 01— B =1 = BS) rerreeerrereereieieirinniis
—ABj: ¥ F ARKIE
—A0j : Maximum negative value
(Z 0)=0j=17—=05s) ereervrerrirnciiinn ()
(2 0] — 0 =1 — 0S) cerereereereremreineinieiniseiis (deg)
Os: (FERREY) X T TARE oo (BE)
0s : Theoretical step angle -« weeeereiiiniiinnns (deg)
) T—2EMDITNTOFFILAE(CH T 5 IEEE & PR
o6 EXF 1 REEE ABH °(B) EDHRKRAERE,
Hysteresis error ° (deg) Maximum difference in all static angle errors between CCW and CW

rotation of motor shaft.

agaug, 10
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B Y4 7 0OX7 v 7ERE) (Microstep drive) |

’ B Vernier drive

27y TE=2E, MUK T TS E O T
XN B0 BREREZ IV P —L§T5ZELICk-T, &
KZTF v THEBKINCE SIZHIE L CEEITE 3,
(12}[]2{1“% ............ %ﬁ) OISR AEYA T O RXTF T
ERE, I =27 v TERE) & L EA,

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 XO0—-7v7 . AA—4"J > (Slow-up, Slow-down) |

’ B Slow-up, Slow-down

Z Ty 7 — 2 ORIBGERGESR A FH L. S s 4 5
Wt Au—7 v 7 - 20—=2 v OflEFEAHGS
%, 2RI, B, BEEBE. STHEAu—-T v T,
20 —=ZyVkEND B,

(1)x0O—7 7 (Slow-up)

T—ANAS L 2RI LTRSS 2 &5, BREIE D
Bl g% & 28 Thik§ % Z &,

(2)2O0—4r7 > (Slow-down)

T—ANAS L ZIZFEIWI LTRSS 2 &5z, BREIE D
BOwE)E e fd@ft 4 & 728 TR 5 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 HiRIK (Resonance) |

’ Bl Resonance

2Ty TE—RERAL72E &, D DEFEORE) R
BOWTRUIIEHAKZL o720, W Ly O H3%
3 % [BlEE T O ARLE 2 HfRIRE, SLFABLR E v,

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 EA)L—7Hil{# (Closed loop control) |

’ H Closed loop control

2Ty T E— 2 ONEEAMEABRA L, BEEF ORI
ST, EAYID IR 285 F— & #EREIT 5 Hk, WViE
B HEE LT, 2y a— 5T 2 5ERH 5,

11 swigyaus

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

1. UNIPOLAR

1.1=FKR—75
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I3t R T 5 0D A7 16D 03 s
— T & IS E R
Uiz zsoT COM
-ﬁ‘o
S3
82£m84
1.1 11HEhEE 1.1 One phase driving
WO ADES IR ER AR L £, Insert voltage into a single phase coil regularly.
Step 0 1 2 3 0
S1 ON ON
S2 ON
S3 ON
S4 ON
1.2 2+tHEhEE 1.2 Two phase driving
B 2 MO LB IR E R AR L £ 9, Insert voltage into two phase coil regularly.
Step 0 1 2 3 0
S1 ON ON ON
S2 ON ON ON
S3 ON ON
sS4 ON ON
1.3 1-2 1HEIEE 1.3 One-two phase driving
1MHE 2 AL HICEERAWR L 9, Insert voltage into one phase or two phases alternately.
Step 0 1 2 3 4 5 6 7 0
S1 ON ON ON ON
S2 ON ON ON
S3 ON ON ON
S4 ON ON ON
2. N KR—5 2. BIPOLAR
2K D LIS D R A BB E R A N A . The voltage with different polarity to be inserted to the
TRAERHICEBEANEXT D Z 38D E L two phase coil shall be changed alternately in turn.
i‘a_o
A Step A A B B
0 - - +
1 - + - +
A 2 — + + —
m s T - T -
0 + - - +
B B

Zagaus, | 2
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DRIVING CIRCUIT (Serge absorbing circuit)

1.4 4 7F — FIRAXE B

1. Absorbing circuit with a diode

2.V 1 F—454F— FRIXEE

TE

2. Absorbing circuit with a zener diode

L

B.ATYTE—RICEWVWTIERZA/IN—=IZKY)
TP EREI B ENSL2HBVET,

3. There are cases where the characteristics

of a step motor may be affected by a driver.

L

i

KUZRTHEMEPEDO LS IZ AT v 7' — 2 IdEk
Eh, &, SWHAM U =REL GBIz & X1
HEMICLIZEM I 2T 3L F -2 Exh
k5L ¥T3, ZDLEIANDOWEICEETH
FimEh, FIAN—DMNHED/ST -+ F ¥
VZ2ADAV I A =TIy 2BICbD ., BE
ENBTLEDbDET, LT, Thbzm
W4 B g 28 % < ST E T,

EREo 1, 2320 HMMaRENTY,

13 amyyaus,

A step motor shall be equated as illustrated on the
above. Now we think about the state in which the energy
transiently accumulated in the L shall be maintained when
the SW opens from the closed state. A high voltage
inserted into both ends of coils at this time may
sometimes break a power transistor because the high
voltage is added to a collector and an emitter of the
transistor.

So circuits absorbing the high voltage are studied
extensively.

Items 1 and 2 above are simple examples.
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ATV TE—ZO4FHENE @) 2
b
CHARACTERISTICS 7
IMPROVEMENT FOR MOTORS J,&
2
ATy TE=ZFIILZALA ME EF TN & The output torque of a step motor shall be decreased 9
AT L2 A L4, when a pulse rate goes up. 7\
TRHIEEBDOA VAL 2 Y ZIZXD . KD Torque shall decrease because the current cannot flow 7

EOE X I ERERE LS. FLIET up to the rated current in case of high frequency owing to

AE-LEF, 22T, T O A &S coil inductance.

B270ICTRDOES L ERHD £T,

So there are following methods so as to improve this high

frequency characteristic.

I I=£
R
E -
_n, t
=Rr(1—e™)
1. BFRB5TDOF B 1. The usage of Series resistance
Kl 1 E AN LI A N B, Lessen. Tlme Qonstant by connecting Series resistance
Ly to a coil in series.
RRER T =——1—
Rv—+R: . _ Lm
Time Constant T Rut RS
(-Lm=Motor Inductance *R:=Series Resistance)
*Rnu=Motor DC Resistance
R Rwm
MW
L R1=2Rwm
ER = 4
§ (0]
. 2 |' ' -
=] g E 72
B b
R
VW o JVLXLA b
Pulse Rate
& &
Winding example
2. 2FEIRERE) 2. Two power supply driving
LU 2D 0272, BT 2 This is a. driving system.to char?ge into a low voltage
automatically after adding a high voltage only to a
A 7B, HEIICAROEIEIZ O D R 2 2 BKE) rising part during one pulse.
HRTE.

3. Chopper driving with Constant Current
This is a system to control the voltage higher than the

= g0 “ C
8. BB F 3 v /N—ERE rating of a step motor by chopper, and excite the step

E-—2OEKLDEVETLEEF 3 v/I—-T2a motor.
Yha =L, ATy TE-XIZMEL £9, 4. Over Voltage Driving
This is a driving system to increase an excitation
4. BETEEE) voltage when a pulse rate goes up from a low rate to a
high.

A 6 . B3I/ 2L 4 P ERB%Eh
TR % & < 9 5 By A,

e, 1 4



FEAK-E NA Ty KB

A TABLE MAJOR OF SPECIFICATIONS HYBRID TYPE
H14 X 2Ty THA li X EREE ERE R F=WT (TR IT AEY A X ERILAR
Size Step Angle Model Number Rated Rated Holding Body R=Y
Voltage Current Torque Size Details
Deg. V / Phase A/ Phase N-m (kgf-cm) mm in Page
1.8 TS3641N1E1,N11E1 1.05 1.5 0.05 (0.5) [128X33.5
1 1 1.8 TS3641N2E3,N12E3 1.4 1.4 0.09 (0.9 [128X47.5 27,28
A 1.8 TS3214N12 4.3 1.0 0.18 (1.8) [135X40.0
7\; 14 1.8 TS3214N13 12.0 0.19 0.06 (0.6) [135X25.4
7 1.8 TS3214N15 24.0 0.19 012 (1.2) [135X40.0 29,30
:F 1.8 TS3214N16 3.2 0.35 0.06 (0.6) [135X25.4
g 0.45 TS3216 9.0 0.24 0.035 (0.35) [139X27.0
= 0.45 TS3216N1 12.0 0.3 0.033 (0.33) [139X22.0
%; 0.9 TS3166 12.0 0.32 0.05 (0.5) [139X22.0
1 6 0.9 TS3166N17 6.0 0.3 0.05 (0.5) [139X25.5
0.9 TS3166N18 1.0 0.8 0.05 (0.5) [139X25.5 81,82
0.9 TS3166N20 8.8 0.35 0.08 (0.8) [139X32.0
1.8 TS3139N11 12.0 0.32 0.085 (0.85) [139X32.0
1.8 TS3139N13 12.0 0.4 0.2 (2.0) [139X37.0
1.8 TS3617N1E1,N11E1 4.0 0.95 0.16  (1.6) [142X33
1.8 TS3617N1E2,N11E2 9.6 0.4 0.16  (1.6) [142X33
1.8 TS3617N1E3,N11E3 12.0 0.3 0.16  (1.6) [142X33
1.8 TS3617N2E4,N12E4 4.0 1.2 0.26 (2.6) [142X39
1 7 1.8 TS3617N2E5,N12E5 6.4 0.8 026 (2.6) [142X39
1.8 TS3617N2E6,N12E6 12.0 0.4 026 (2.6) [142XX39 33,34
1.8 TS3617N2E7,N12E7 24.0 0.2 026 (2.6) [142X39
1.8 TS3617N3E8,N13E8 4.0 1.2 032 (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) 42X 47
1.8 TS3617N502,N602 4.8 1.2 0.343 (3.5) 42X 41
1 7 1.8 TS3617N503,N603 5.8 1.2 0.481 (4.9) [J42X49 35, 36
Hi Torque 1.8 TS3617N504,N604 7.2 1.2 0.736 (7.5) [J42X61
0.9 TS3218 5.0 0.25 0.05 (0.5) $46X13.0
1 8 0.9 TS3218N5 12.0 0.075 0.045 (0.45) $46X13.0 37,38
1.8 TS3118N35 12.0 0.165 0.035 (0.35) $46X13.0
20 1.8 TS3621N1,N11 2.2 2.0 0.314 (3.2) [150X40 59 40
Hi Torque 1.8 TS3621N2,N12 3.2 2.0 0.638 (6.5) [150X55 ’
0.9 TS3090N14 12.0 0.2 0.18 (1.8) [156.4X38.1
0.9 TS3090N6 4.0 1.1 0.18 (1.8) [156.4X38.1
1.8 TS3103N2E9 6.0 1.0 0.25 (2.5) [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
23 1.8 TS3103N40 6.0 1.2 0.5 (5.0) | [156.4X57.0 41, 42
1.8 TS3103N3E" 1.7 4.7 0.72 (7.2) [156.4X76.2
1.8 TS3103N3E2 4.7 1.8 0.72 (7.2) [156.4X76.2
1.8 TS3103N290 22 25 0.85 (8.5) [156.4X76.2
1.8 TS3103N4E11 2.5 4.6 1.08 (10.8) [156.4X101.6
1.8 TS3103N4E12 3.4 2.9 1.08 (10.8) [156.4X101.6
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T4 X 27y THA i =X EHREE EIREIR F=WT 42T R VY S X BRI A%
Size Step Angle Model Number Rated Rated Holding Body N=Y
Voltage Current Torque Size Details
Deg. V / Phase A/ Phase N-m (kgf-cm) mm in Page
0.9 TS3690N1E1,N11E1 5.4 1.0 0.442 (4.5) [156.4X39
0.9 TS3690N1E2,N11E2 2.8 2.0 0.442 (4.5) [156.4X39
0.9 TS3690N1E3,N11E3 1.6 3.0 0.442 (4.5) [156.4X39
0.9 TS3690N2E4,N12E4 7.4 1.0 0.923 (9.5) [156.4X54
0.9 TS3690N2E5,N12E5 3.6 2.0 0.923 (9.5) [156.4X54 43, 44
0.9 TS3690N2E6,N12E6 2.3 3.0 0.923 (9.5) [156.4X54
0.9 TS3690N3E7,N13E7 8.6 1.0 1.422 (14.5) [156.4X76
0.9 TS3690N3ES,N13E8 4.5 2.0 1.422 (14.5) [156.4X76
0.9 TS3690N3E9,N13E9 3.0 3.0 1.422 (14.5) [156.4X76
23 1.8 TS3653N1E1,N11E1 5.2 1.0 0.39 (3.9) [156.4X39
Hi Torque
1.8 TS3653N1E2,N11E2 2.8 2.0 0.39 (3.9) [156.4X39
1.8 TS3653N1E3,N11E3 1.9 3.0 0.39 (3.9) [156.4X39
1.8 TS3653N2E4,N12E4 7.2 1.0 0.9 (9.0) [156.4X54
1.8 TS3653N2E5,N12E5 3.6 2.0 0.9 (9.0) [156.4X54
1.8 TS3653N2E6,N12E6 2.3 3.0 0.9 (9.0) [156.4X54 45,46
1.8 TS3653N3E7,N13E7 8.2 1.0 1.35 (13.5) [156.4X76
1.8 TS3653N3E8,N13E8 4.5 2.0 1.35 (13.5) [156.4X76
1.8 TS3653N3E9,N13E9 3.0 3.0 1.35 (13.5) [156.4X76
1.8 TS3653N4E12,N14E12 2.2 5.0 2 (20.0) [156.4X84
1.8 TS3606N1E1,N11E1 5.8 1.0 0.735 (7.5) []60X43.5
1.8 TS3606N1E2,N11E2 2.9 2.0 0.735 (7.5) []60X43.5
1.8 TS3606N1E3N11E3 1.95 2.0 0.735 (7.5) []60X43.5
1.8 TS3606N2E4,N12E4 7.9 1.0 1.324 (13.5) [J60X54
1.8 TS3606N2E5,N12E5 4.0 2.0 1.324 (13.5) [Je0X54
24 1.8 TS3606N2E6,N12E6 2.55 3.0 1.324 (13.5) [Je0X54 47 48
Hi Torque 1.8 TS3606N3E7,N13E7 9.4 1.0 1.667 (17.0) [J60X65 ’
1.8 TS3606N3E8,N13E8 4.6 2.0 1.667 (17.0) [Je0X65
1.8 TS3606N3E9,N13E9 2.9 3.0 1.667 (17.0) [Je0X65
1.8 TS3606N4E10,N14E10 12.5 1.0 2.157 (22.0) [Je0Xx85
1.8 TS3606N4E11,N14E11 6.0 2.0 2.157 (22.0) [Je0Xx85
1.8 TS3606N4E12,N14E12 3.9 3.0 2.157 (22.0) [J60X85
1.8 TS3134N316 1.9 4.2 1.35 (13.5) [182.6X62.0
1.8 TS3134N52 5.8 1.6 1.35 (13.5) [182.6X62.0
34 1.8 TS3134N317 3.0 4.0 2.3 (23.0) [182.6X94.0
1.8 TS3134N1E2 2.5 4.6 2.3 (23.0) [182.6X94.0 49,50
1.8 TS3134N319 4.2 3.5 4 (40.0) [182.6X129.0
1.8 TS3134N2E8 2.5 7.0 4 (40.0) [182.6X129.0
1.8 4.5 2.45 (25.0)
1.8 TS3684N1E3,N11E3 1.28 6.4 3.43 (35.0) [186X79
2.56 3.2 3.43 (35.0)
34 18 TS3684N2E6,N12E6 f'gs g'i ?gg E?g'gg [186X117.5 51, 52
Hi Torque 3.97 32 765  (78.0)
3.36 4.0 7.35 (75.0)
1.8 TS3684N3E8,N13E8 2.39 5.7 10.39 (106.0) (186X 156
4.7 2.8 10.39 (106.0)
1.8 TS3242N1 7.2 4.0 8.1 (81.0) []104X148.0
42 1.8 TS3242N10 5.0 5.0 5 (50.0) | [1104X97.0 53, 54
1.8 TS3242N11 3.84 3.4 11 (110.0) [1104X148.0
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SELECTION PROCEDURES FOR STEP MOTOR

MIVOEEHLS DEFE Selection by torque calculation

BRENRIBDIRTE

Decision of driving mechanism

Y

P8R (H4R) DIRTE

Determination of performance

Y

BNV EH

Calculation of load torque

Y

BiEE—x> FEH

Calculation of moment of inertia

Y

RE/INE— 2 DRE
Determination of speed pattern

Y

IR MV DEH
Calculation of accelerating torque

Y

E-FDENMVIDOEH

Calculation of motor torque

Y

INIVAL A b — ML 45 & DL
Comparison with pulse rate
vs. torque characteristics

OK

Y

®T
End

17 aiagaus

K=, ~NL b A EDREREEZ D T,

D& &, BEBOSTER RSN O R EU: Sl OB S 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 oy kg, BB RO I 20 EHEER FKD R & e 2 1ERE
BlEoZ DS 0ERHD £,

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

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

E?%%av—ﬁﬁﬁm%—5Mﬁﬁﬁﬁ%—xybé%&b
i o

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

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

WS - M- AV P A LI ML #R L F
‘3_0

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

Ffaf P EER ML ZMAT, v =V YV &#ADDICRE
FeMITeE— 2B Lo 2RHLET,

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

T—AMBEIL T EIUL AL A b — PR % LB U BRE)
NHEEE— A ERELE T,

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



HEAETEX Basic equations

SRS CoF | ommESRIRIRT Y TAR R /LR R
Driving mechanism actor | pesolution (Unit movement) & step angle Speed & pulse frequency
= /¢ -f[cm/s]
E- %S _, 6 v
Basic equation ¢=tbo-~ [em/step] .
f=€— [pps]
~NJb b BRES _ ”
Sel e mechansm ILIN €=—nD .is[cm/ste ] v= mD s [cm/s] 7
o son 360 i P 360 i y
02 360¢i 360iv =
Roll =" =
oller D T0s [Cm] {: TCDQS [pps] ;
B2LILGT—Y ()
Timing pulley B
o
vl
R—Jui UBRED
Ball screw driving mechanism
P & _P o
(=g g lom/step] (=350 5 flem/step]
_ 36071 _360iv
P=—/— lem/rev] f="55, [pps]
Ball screw
REBROBERRE & /VL ZEKHK BEE L/ E—-2froRELEHE—X b

Rotational speed and pulse
frequency at the final stage

Moving distance &
number of pulses

Total moment of inertia
applied to motor axis

Ju: & — X HREEYEE — X~ b

Moment of inertia converted to

0of (t=A- ¢ [cm] motor axis
N= 6i [min~!] Jo: H3oEMEE— XV b
! {1=v -t [cm] Moment of inertia for each section
Azé—T [pulse] ESRE
__6iN / =N+ ——"F— kg cm’]

f . Lpps] i

A=f-t [pulse]
g BT

0 =y fRBE (I % D &) [cm/step]
Resolution (Unit step)

Lo= TR COHU LB 5 [cm/deg]
Unit movement at the final stage

0s=Z 7 v 7 [deg/step]

P=Y — F¥t v F [cm/rev]
Lead pitch

v =FEEHE [cm/s]
Moving speed

=7 %)L 2 JEHHL [pps]

A=,L 2 ¥ [pulse]
Number of pulse

(r=FE 5 [cm]
Moving distance

t =P ZEH [s]

Step angle Pulse frequency Required time
i =k b D=1f%E% 7 — U 1% [cm]

Reduction gear ratio

Diameter of the final stage pulley

awgaus, | 8



B RLYDOER  Equations of load torque  Toraue tomeron T 02k em

F—Ilha UBRE)

Driving by ball screw

TL= (m +

nFoPo
2mm 2

) < kgt - cm]

F=Fa+W (sinotpcoso) [kgf]

A T-URH —
Y Driving by pulley oD _ (uWFa+W) 7D
7 = T
£
|
% _ (uFa+W)D [kef - cm]
iaﬁa, Fa 2i
(o3
bl

TAX - NIVIERE) T v 7 - EZF ERES

Driving by wire/belt Driving by rack & pinion

- F mD_ FD
T=om 71 o (kef-oml

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

[ Yy 5 3
Method of direct measurement

_ FsD

Tu 9 [kef - cm]
F =ili/5 mifi = [kef] Fa=4}77 [kef]
Axial load External force
Fo=TFi A [kef] Fe=F#2 Mz LIZ T8 5 & 2 D)) [kef]
Pressurized load Starting force of main shaft
wo="TIET v F OFEERE (0.1~0.3) W=v—2rLt7—TLOHREER [ke]
Friction coefficient of pressurized nut (0.1 ~ 0.3) Total weight of work and table
n =%h% (0.85~0.95) w =FEE I D EEGEREL (0.05)
Efficiency (0.85 ~ 0.95) Friction coefficient of slipping surface (0.05)
i =Pt o =HFEHE [deg]
Reduction gear ratio Inclination
P=1Y— ¥ty F [cm/rev] D =®#%% 7 — V) 1% [cm]
Lead pitch Diameter of final stage pulley

19 daingaus



B E— X >k OFER

Equations of moment of inertia

AROEME—X >k

Moment of inertia of cylinder

D1

—i 2 T 4 2
Jx 8WD1 39 p?Dr1 [kg - cm?]

_ 1w Dt
Jy—4W(4+3)[kgcm]

REMFOEME-—X >

Moment of inertia of hollow cylinder

Ja= %W (DI +D) =15 pt (D' =D [kg - enr]

Jy=LW(D1 +D:2 + /

1 1 —3) [kg - cm?’]

BEOZ@SBEVHICEAT2EHE—X 2B
Moment of inertia related to the axis not
to pass its center of gravity

Jx= J0+WZ 2 [kg . sz]

Jy= éw (A*+B°+12¢%) [kg - cm?]
¢ =xilt & xo il D FEEfE [cm])

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

AROEHE—X b

Moment of inertia of rectangular solid
X

A
N
y C

1

Jx= éw (A™+B") =15 PABC (A+B) [kg - enr’]

=15 W B C)={; pABC (B°+C) kg - em]

ERERT 2MEDOEET—X 2 b

Moment of inertia of a linear moving solid

J=W (=W (31)* kg - e’
A =K FB) [cm/rev]

Unit movement

#E Density

#k Iron p=7.9X10"° [kg/cm’]
73 Aluminum p=2.8X10"? [kg/cm’]
Tl Brass p=8.5X10"* [kg/cm’]
+ 4 2> Nylon p=1.1X107° [kg/cm?]

Jx =xfficBI 2T — 2~ b [kg - cm?]
Moment of inertia related to x-axis
Jy =yilicBI 4 2 BT — 2~ F [kg - cm?]
Moment of inertia related to y-axis
Jo =xo il (B0 %58 2 5l (12 BH§ 2 MEE — 2 ~ b [kg - cm?]

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

W="E1 [kg] p =% [kg/cm’]
Mass [kg] Density [kg/cm?]
D1=%}% [cm] ( =R & [cm]

Outer diameter [cm]
D2=WN%% [em]
Inner diameter [cm]

Length [cm]

aingaus, 20
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HERFIVY Tv [kof - cm]DEH  Calculation of required torque Tm [kgf - cm]
[N - m]=10.2kgf - cm

(1) B VY To[kgf - cm]DHEH o=1— ZEMEE -2V} [kg - cm’]
B DL 2 I3 ERB R O B 12 U B R IEY IO Z & T Moment of rotor inertia
A L2 BRI ORER Y — 2 QBRI E > TAE < EDD Ju=2MrET— 2 2 b (kg - cm]
F4, Total moment of inertia
Calculation of load torque T [kgf - cm] g = INGEE [em?/s]
Load torque means the friction resistance occurred at the contact Acceleration of gravity
point of driving mechanism and is varied depending on the kind of Os=AT v THE[°]
driving mechanism and the weight of work. Step angle
2| @ mET Talol- omORE y  Speraiing pulbe freavency
4 }J[@ MLZIEE— 2 E R, WOREER S B L E IS b LY fi =@ L 2 [pps]
7 ga?;o lation of acceleration torque Ta [kgf - cm] Starting pulse frequenc
ulati i u . — s (R
:F Acceleration torque means the necessary torque to operate u g%i?gﬁgﬁ%ﬂefeﬁgration) time
4 during acceleration and deceleration n=3.6°/0
2 INOET=L T Tt e 3.6965

Case of self-starting operation : )
Mk vy TamdoTID s o 0s-1
Acceleration torque 180 - n

=
[}
75

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

Mk N L2 Ta= X X
Acceleration torque 180 t

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

2T TE=ADBE ML IIRATRDDZENTEET, 3 TLTY NPy
Calculation of required torque Tm [kgf - cm] g Pun_ém torque

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

TMf-mmmmmm oS
WF Lo Tv= (B b L2 TLAHAE b L 2 Ta) X "%
[kgf - cm] [kgf - cm] [kgf - cm] T
Required torque= (Load torque + Acceleration torque) x Safety factor t
= (TL+Ta) XS
0 f2 JNIVZ LA b [pps]

, Pulse rat
- RIFITOME L2, LAV A b — b L2 BEO T LT e
TP ML DONMANCNE B E S P THEEL T,
The motor to be used should be selected in the range where the
required torque is within the pull-out torque in the pulse rate vs.
torque characteristics.
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AN EXAMPLE OF MOTOR SELECTION

~NJU - BRES
Belt drive

AR & Bk A%

Mechanical specifications and requirements

~NJL b T — o ORE R W=2.5 [kg]
-7 Total mass of belt and work
Work 7= 1200 F D1, D2=5 [cm]

Diameter of pulley 1 & 2
=1 120)F & L1, L2=1 [cm]

7o Thickness of pulley 1 & 2

Pulley 2 7= 120ME #k (%Ep=7.9 x 107* [kg/cm’])
Material of pulley 1 & 2 Iron
T — 054 FEOBEEBGRE n=0.04
Friction coefficient of work guide

A AL b ET =) DR n=0.9
Efficiency of belt & pulley
(AR RN A1 A¢ =0.4 [mm/step]
Resolution of positioning
25y TE—42 1[Bl&H 720 DKD & ¢ =471 [mm]
Step motor Movement for once
7 1 e 0 B ] to=1 [sec]
Positioning time
BN —
Operating pattern
471mm/sec
! X -

1. E—RICHBEDHREKDET,

Calculate the resolution necessary to the motor.

1791 Z (1.8°/step) & 7= ©) DRLE P 73 iR HE 1
Position increment per 1 pulse (0.72°/step) is as follows :

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

2. BH/NE - EROET,

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

Determine the operating pattern.

LAV S L VAVIE $U i R N0k

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

O 1RO®EY FE/SLZBICEBLET,
Convert the movement at a time to the number of pulses.
1720 D% &
Movement at a time _ 41
JIILA B2 DR 0.785
Movement per 1 pulse

@ ¥EE L ZHE ZRD £,

Calculate the pulse frequency.
@fE SIL 2K P
Number of pulses, P= 600

A7 1 P 80 ] 1
Positioning time, t

E L 2 Br=

Number of pulse 1

L L 2 R, =
Pulse frequency

=600 [pps]

600 7S)L 2 % 1 M )14 5 1213600pps S BB E 2 1) 97,
For transmitting 600 pulses in 1 second, the pulse
frequency of 600 pps is needed.

=600/ )L Z
pulse

(PPS)

f2

(S)

IIRGEEGR DI S8 — » TR F T,

T (k) I 2 0.25F & U i L 2 8% & 5K £ 37,
The pattern for acceleration and deceleration operation
should be determined. Assuming that the time for
acceleration and deceleration is 0.25 second respectively,
calculate the pulse frequency as follws :

e L 2%
Number of pulses
UL P30 ] t— IR ]
Positioning time, t — Acc/Dec time, t1
__ 600
1—0.25

=800 [pps]

iR L 2 HE o=
Pulse frequency f2

aiwgaug, 22
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B WEEHZMNIEKRDET,

Calculate the necessary operating torque.

N L2 $5550 [N - m]=10.2kgf - cm
Torque conversion

DAafFNLY R ET,

Calculate the load torque.
Wl A AR E  F =uW=0.04X2.5=0.1 [kgf]

Linear load

F-D1 _01X5
B rLy Ti= = =0.28 [kef - cm]
Load torque 2n  2X0.9

QEME— XV M AERDET,

Calculate the moment of inertia.

e =1 1 DEME— XV I (1)
Moment of inertia of the pulley 1 (Jb1)

:1 4=£ —3 4
Jo1 39 pLiD1 39 X 79X107° X 1X5

=0.48 [kgf - cm?]

o =1 20DEWE—- X I (Jo2)
Moment of inertia of the pulley 2 (Jp2)

Jp2=Jp1=0.48 [kg - cm?]

e N LM ET—-IDEWTE— AV (W)
Moment of inertia of the belt and work (Jw)

Jw=W(%)2=2.5 X (%)2=15.63 kg - cn’]

o EEMEE— XV I ()
Total moment of inertia (Jv)

JL =Jp1+Jp2+]Jw=0.48+0.48+15.63=16.59 [kg -

23wy

@I b vy &R £ T,
Calculate the acceleration torque.

Jo+Ju) v 0s L
180 t1
800
0.25

s b Lo Ta=
Acceleration torque g

_ (Jo+16.59) ., 3.14X1.8
980.7 X 180 X

X

Ta

=0.1Jo+1.7 [kgf - cm]
@ BESEL Ly AR T,

Calculate the necessary operating torque.

- Safet&x factory
WESEEE b L2 Tm =(Tu+Ta) X 2« ZaH

Necessary = (0.2840.1 Jo+1.7) X 2
operating torque = 0.2 Jo+4
=0.2 X 0.23+4
= 4.05 [kgf - cm]
=04[N-m]

cm’?]



4, ZBRICE—FERELE T, Finally determine the motor.

O — 2 EMEE— 4 v N OB N LY AR 3, (P42 L AL A b — b o Rl ds KON FRdRTERIC KD £9.)
Calculate the necessary operating torque for each moment of rotor inertia according to the equation of Page 40 and above.

o—z fHEE-X 1 Jo WEERR ML Tv
Moment of rotor inertia, Jo Necessary operating torque, Tm
[kg - cm’] [N -m] (kgf - cm)
TS3103N3E2 AU9110 0.23 0.4 (4.05)
JLZ LA b — b RO IS TR0 £, 2
TR & V). TS3103N3E2 £ AUIT10MDHEE h ¥ TEEAIRET T, 4
Draw the necessary performances on the pulse rate vs. torque characteristics curve. o
Considering the chart below, it is capable to operating in combination with TS3103N3E2 and AU9110. %
|
TS3103N3E2 & AU9110 A
D
Torque N-m (kgf-cm) %=
I | T U
I — Full Step vl
(10) ——- Half Step
0.8(8) H
‘~~\\\\
RS
0.6(6) > N
\\
(Tm=0.4)0.4(4) L
N
NU N
0.2(2) S
\
\\ BN
0 NN
102 10% (f2=2X10%)  10¢ —_

Pulse Rate (PPS)

aingag, 24
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2Ty T = STEEN LS TH O, (EERENEOM, I
DN EOFEFE AL, T TICEE L 22 HEHIZ S TIE L < #ilfg
Xh, Hh#hbhs Z a2t LTHD 7,
THRIZH 720, BAERO AL BT MG A2 W
ENTH S ZHAEGE T,

M. "l RMNMEOFBENEIXTIEO LD TY,

W GATREF DER

1. BRI 20 2 BT SMBIC R RV 2. BIRRERR < 12
SV ZEEY DHRETH S »EHBL T LI,

WOES. BV FTEOEE

1. U— PP E— 285 D0 H. HEEFELTIREEY,
HEP T AORRICEY T,

2.#EVEY . REEBABRATXNAE, FYTI
FEEMALVWTL LI, HEOERELN T,

3. T2k Bk, BEBEICE > THN LA,
BPKDPEED DB, FAIINZKRT TOERG
TZEHA,

4. EELHIARHEE. HDVIEBEDZEXKZETTTIL.
FRHLEVWTLEEL,
RE), BEHDIVILEEICEFDEEL TLEEL,
W EDEE
1. &8 AR, A, HBIBZERL T3,
BERET—2OUEPEEHEORREA ) £T,
2. RKTANDT—RFIBTE-> TTFE L,

. T—2DHEERBRS LU AH TR M., HIHE L D
wEYY ., ERLTLLESIY, £/ BELEICTFX b
ETbEWTL LW, HIEEEDHXT,

W RE. B LOEE

1. TR UELEDEREER 2R TIHZE. BAICHHVEDLEL
=&,

2. EHEMUERFERTEIRSANICE - TR, E—42PEE
BRTIBNADPHNET, T—2T5—XOKEEE L.
WELTTHFENLCEZE N,

3. 2T HRERTIFERC IV,

4. BEREFICL->TRATy TE-—2RBHIRFRES L
FY, ZTORFISHIRAER THEFENLZS 0,

B. E—42D/INIVZALA b— MLIEMIT. ATREERER
THAERSANICELWMHEBEERLE->TEET, BE%EET
S TLEEL,

6.ER. EF. RE. BERH. KBEVRELLES.
BEb5ICEBmREEIEL. EBREOFFE LTS,

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

Cautions for using Step motors

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

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

The minimum contents for safety are described here.

H Cautions for opening package

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

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.

SNOILNVD

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.

e, 26



(C128mm) HB TYPE

L=200Min
4-M2.6 ZR & 3Min

DEPTH
PR N E— )
RS -
1.5
Dzsiuz
CJogos 20%0° L= 10*
% R A7y TR EREE | ERER | BRI (04750 | 50700 | E—2RL |[A-21F-Yy g
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
B & s Voltage Current | Resistance Torque Length Inertia
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10~"kg-m? g
~A
7 TS3B4INIET | TS3641INTHET 1.8 1.05 15 0.7 0.3 0.05 (0.5) 335 8 150
By
7 TS3B4IN1E2 | TS364INT1E2 1.8 26 0.95 2.7 1.2 0.06 (0.6) 335 8 150
BT
A TS3641N2E3 | TS3641N12E3 1.8 1.4 1.4 1.0 0.55 0.09 (0.9) 47.5 18 250
44
ﬁf% ® ERARERE —20~+50C ® 52 7IVT L 14— 0.025mm Max. at the load
R Operating temperature range Radial play 4.9N(0.5kgf)
i @ fEFIEFT——— 100MQ  Min (at DC500V) @ HRRELR 80 deg Max (Resistance method)
i Insulation resistance Permissible temperature rise
@ HEFME—— AC 500V (1min) HIEE D E—F0F —AREREIOCU T THHEN ZE L,
Dielectric strength %NOTE ' Do not allow the surface temperature of the motor
@I FTLA 0.075mm Max. at the load case to rise above 90°C during operation.
End play 4.9N(0.5kgf)

@ A—/\—/\CJTE— 21.9NQ2.2kef) (Hh5E5)
Overhang load

@ X7 X MFBERE— 4.9N(0.5kgh)
Allowable thrust load

27 iygau



iR
WIRING DIAGRAM

—R—7 E# 751
JI\HP%L:R WAL ) BT OW A1
u CW rotation mounting end.
R Black L 23 7 & # =
Step
% Yellow Black Red Green Blue Yellow White
0 ON ON COM COM
#% Green
1 ON ON COM COM
2 ON ON COM COM
e P = 3 ON ON COM COM
Red White Blue 0 ON ON COM COM
NIWVALA b—BMILISFE Frroriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3641N1E1 EERKTAN DC24V 1.5A/18
Torque N-m (kgf-cm) Constant Current Driver DC24V 1.5A/Phase
0.05(0.5) T LN
— Full Step |
----Half Step
0.04(0.4) [
\.\~\\~
0.03(0.3) N
X
0.02(0.2) - ks
\ i ‘yn
\ h B
0.01(0.1) Y #HE
| \ \ O
\ N \ \ 9{;9
101 102 10° fs fs 10° — A0
Pulse Rate (PPS) - g
TS3641N1E2 EBR/EZTAN DC24V 0.95A/48 gzu
Torque N-m (kgf-cm) Constant Current Driver DC24V 0.95A/Phase ﬁﬂ:
0.06(0.6) 1] T T TTTTT #
] — Full Step |
-1 THE= ----Half St
0.05(0.5) £ = ~L EIRSLOp
0.04(0.4) A <
N,
0.03(0.3) \\
0.02(0.2)
0.01(0.1)
0
10! 102 103 104 —_—
Pulse Rate (PPS)
TS3641N2E3 EERRTAN DC24V 1.4A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1.4A/Phase
0.08(0.8) T N
B g L — Full Step
P~ 3~ —---- Half Step
0.06(0.6) NI
N\,
\\\
\\
0.04(0.4) 3
\ N
\ 1\
\
0.02(0.2)
‘\
N T
\ \\ \\
107 102 10® fs fs 104 _—

Pulse Rate (PPS)

awgaus, 28



(C135mm) HB TYPE

1.8°

18%05 (L=30K#)
24%0s(L=30L/ L)

35%03

261025
13(2X)

I:‘;I—ic»&/
J_%
il

0
—0.025

—0.012

gl ° [y
H fl [
& 5 Se l
E;l UGLU:E
2-M3 m
/ £ =200 Min
B X | A7y T7A| EREE | ERER | BRER | 047802 570N | E—2RL |A-41F-Vy g &
Type Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
number Voltage Current | Resistance Torque Length Inertia Type
~A
7 Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-"kg-m? g
v
%7 TS3214N12 1.8 43 1.0 43 55 0.18(1.8) 40.0 20.0 250 1
ﬁ:F TS3214N13 1.8 12.0 0.19 63.0 27.0 0.06(0.6) 25.4 75 170 2
%i% TS3214N15 1.8 24.0 0.19 125 70.0 0.12(1.2) 40.0 20.0 250 2
/
}ﬁ%iﬂj TS3214N16 1.8 32 0.35 8.5 8.0 0.06(0.6) 25.4 75 170 1
fift
i @ ERRAERE —20~+50C @I KNTLA 0.02mm Max. at the load
Operating temperature range End play 8.8N(900gf)
@ (EFERL————— 100MQ  Min (at DC500V) ® 57T L4 ———0.02mm Max. at the load
Insulation resistance Radial play 4.9N(500gf)
@ HEFME——" AC 500V (1min) @ FRRELR 80 deg Max. (Resistance method)
Dielectric strength Permissible temperature rise
@ F—/\—/\UFE— 225N2.3keh) (iJeH) i 18mm HITEE D E—20F — ZREREIROCHU T THEV &L,
Overhang load (Point of the shaft) Shaft length %NOTE : Do not allow the surface temperature of the motor
17.9N(1.8kgf) (#l%ci) #Mf24mm case to rise above 90°C during operation.
Overhang load (Point of the shaft) Shaft length

@ AT X MNFEMTE— 4.9N(0.5kgf)
Allowable thrust load

29 dmyga



iR
WIRING DIAGRAM

[EEyae]
TYPE 1 = WFEL W RTCW AR CW rotation mounting end.
. & Blue
AN ) et = = = =
BIPOLAR Step Blue White Red Yellow
B #

#* Red 0 + — - +
1 + + - -

2 - + + -

White Yellow 3 _ _ + +

0 + - - +

TYPE 2 = | = | # | & | = =
1=#—5 = Blue Step Blue Yellow Red Green Black White
—h—

UNIPOLAR 0 ON ON COM COM

2 Black
1 ON ON COM COM
7= Red 2 ON ON COM COM
3 ON ON COM COM
0 ON ON COM COM

# A %

Yellow White  Green

INIVALA F—BMIL 745 7y riny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

~A
TS3214N12 EERKT AN DC24V 1.0A/48 TS3214N13 EERLT AN DC24V 0.19A/48 255
Torque N-m (kgf-cm) Constant Current Driver  DC24V 1.0A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC24V 0.19A/Phase ; Vi
T T T T TTIT T T T TTTIT A
— Full Step T — Full Step ﬁ%
g ----Half Step
AT 0.05(0.5) o
0.15(1.5) Zauiin n 54
N 0.04(0.4) ™ ﬁ?@
: \ ]
0.1(1) 5 0.03(0.3) ﬁﬂ:
\ Vﬁ
0.02(0.2)
0.05(0.5) i
\ 0.01(0.1)
\ \
\
0 A 0
102 103 104 —_— 102 108 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3214N15 EEERFZ AN DC24V 0.19A/48 TS3214N16 EERFZ AN 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 T T TTIT AL
— Full Step T — Full Step
0.1(1) ol 0.05(0.5) ----Half Step
0.08(0.8) 0.04(0.4) iS_
&N\\ \-~\
0.06(0.6) N 0.03(0.3) ™
0.04(0.4) \\ 0.02(0.2) Ny
\\ \
N \
N\ \
0.02(0.2) > 0.01(0.1) %
\\ AY
A\ \\\
0 0
102 10° 104 —_— 102 103 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
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(CJ3omm) HB 1YPE
0.45° 0.9° 1.8°

18405 (L=30K#)
24%05 (=301 k)

) L

39*03

310 2-M3

15.5(2X) / 2
f I 3

3{*02s
39%0
¢ 22—%025
¢ 5—gm2
\
|
-——
|
\

% X |XTv7A| EREE | ERER | BRKIR | 105740207000 E—2RL |A-44F-Y¢ £ & R
Type Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
number Voltage Current | Resistance Torque Length Inertia Type
%\73- Deg. V/Phase A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-"kg-m? g
%7/ TS3216 0.45 9.0 0.24 375 23.0 0.03(0.3) 27.0 12 150 1
ﬁT TS3216N1 0.45 12.0 0.3 40.0 13.0 0.033(0.33) 22.0 10 120 2
% % TS3166 0.9 12.0 0.32 38.0 22.0 0.05 (0.5) 22.0 12 120 1
1&%@] HITS3166N17 0.9 6.0 0.3 20.0 5.0 0.05 (0.5) 255 12 150 1
@% TS3166N18 0.9 1.1 0.8 1.4 0.6 0.05 (0.5) 255 12 150 1
TS3166N20 0.9 8.8 0.35 25.0 7.0 0.08 (0.8) 32,0 15 180 2
TS3139N11 1.8 12.0 0.32 375 20.0 0.085 (0.85) 32.0 15 180 2
TS3139N13 1.8 12.0 0.4 30.0 30.0 0.2(2) 37.0 25 220 1

1 HAEEIX16.5mmE R ) £F,

Shaft length is 16.5mm

® ERAREE —20~+30C

Operating temperature range

@ HEFIEI——— 100MQ  Min (at DC500V)

Insulation resistance

@ HEIFME—— AC 500V (1min)

Dielectric strength

@ F—/\—/\UTFE— 259N(2.6kgf) (i) #h16.5mm*Y
Overhang load (Point of the shaft) Shaft length
23.9N(2.4kgf) (%) HlEE18mm
(Point of the shaft) Shaft length
18.IN(1.8kgf) (%) iF24mm
(Point of the shaft) Shaft length

@ X5 X MNFEFE— 9.8N(1.0kgf)

Allowable thrust load

31 amngaus,

@I KTLA 0.02mm Max. at the load
End play 8.8N(900gf)
@ 52 7I)VT L A—— 0.02mm Max. at the load
Radial play 8.8N(900gf)
@ rERELR 80 deg Max. (Resistance method)

Permissible temperature rise

2 TEE I E-405 - AREABEOCUTTHENC LS,
%2 NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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WIRING DIAGRAM

[BlER/51R)
TYPE 1 WFEL W RTCW AR CW rotation mounting end.
NAKR—5 % Blue = = S =
BIPOLAR Step Blue White Red Yellow
0 + - - +
#* Red 1 + + _ —
2 - + + -
A ® 3 - - + +
White Yellow
0 + - - +
TYPE 2 % * | & | ® | =
1=H—5 = Blue Step Blue Yellow Red Green Black White
]
UNIPOLAR 0 ON ON COM COM
2 Black
1 ON ON COM COM
# Red 2 ON ON com COM
3 ON ON COM COM
0 ON ON COM COM
# g &
Yellow White Green
INIVALA F—BMIL 745 7y riny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3216N1 EEERFZAN DC12V TS3166N18 Fra=op ol e A DC35V 0.8A/4H
Torque N-m (kgf-cm) Constant Voltage Driver DC12V Torque N-m (kgf'cm) Constant Current Driver  DC35V 0.8A/Phase
T T T TTT T T 11111
— Full Step 0.04(0.4) ] — Full Step
0.025(0.25) SRy S ----Half Step
N 0.03(0.3) ~J
0.02(0.2) ™~ \ \\ \
N\
0.015(0.15) 0.02(0.2)
N N
0.01(0.1) \
0.01(0.1) L
0.005(0.05) \“
\
0 0 \
102 103 104 —_— 102 103 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
T331 66N20 EEERZIN DC8.8V T831 39N1 3 EERKZAN DC30V 0.4A/4B
Torque N-m (kgf-cm) Constant Voltage Driver  DC8.8V Torque N-m (kgf-cm) Constant Current Driver  DC30V 0.4A/Phase
T T 11111 T T 11171
0.06(0.6) — — Full Step I — Full Step
1t N\ ----Half Step 0.2(2.0)
0.05(0.5) ]
\\\\ /\
0.04(0.4) \\\ L —~/
\
0.03(0.3) A\ 0.1(1.0)
\\\
0.02(0.2) N
\
0.01(0.1) Y
\‘ 0
0 102 108 104 —_—
102 10° 10° Pulse Rate (PPS)

Pulse Rate (PPS)

Tangaus, 32
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#

(Ca2mm) HB TYPE

42103 20i05 Lii 15114
31%02s 2 15%05 77 bEBE
4.5%02 15t0s 77 bEBE
|
> || @ i
(s
< 3 el &
- Vo) ! a
\” |
DEPTH
IIM @\ 4-M3 & & 4.5 Min
£ =200 Min
fiz X A7y 7| EREE | ERER | BRER (04750 | 80T 00| E—42RL |B-41F - 2
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
[T o Voltage Current | Resistance Torque Length Inertia
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-7kg-m? g
TS3B17NET | TS3617NT1ET 1.8 4.0 0.95 42 2.8 0.16 (1.6) 33 35 200
TS3B17N1E2 | TS3617N11E2 1.8 9.6 0.4 24 15 0.16 (1.6) 33 35 200
TS3B17N1E3 | TS3617N11E3 1.8 12.0 0.3 40 22 0.16 (1.6) 33 35 200
TS3617N2E4 | TS3617N12E4 1.8 4.0 1.2 33 3.6 0.26 (2.6) 39 54 240
TS3617N2E5 | TS3617N12E5 1.8 6.4 0.8 8 76 0.26 (2.6) 39 54 240
TS3617N2EE | TS3617N12E6 1.8 12 0.4 30 30 0.26 (2.6) 39 54 240
TS3617N2E7 | TS3617N12E7 1.8 24 0.2 120 106 0.26 (2.6) 39 54 240
TS3617N3E8 | TS3617N13ES 1.8 4.0 1.2 3.3 3 0.32 (3.2) 47 68 310
TS3617N3E9 | TS3617N13E9 1.8 7.2 0.8 9 9.5 0.32 (3.2) 47 68 310
TS3617N3EI0 | TS3617N13E10 1.8 12 0.4 30 29 0.32 (3.2) 47 68 310
® ERARERE —20~+50C @I KTLA 0.075mm Max. at the load
Operating temperature range End play 9.8N(1kgf)
@ HEIFIKST 100MQ  Min (at DC500V) @® 57T LA ——0.025mm Max. at the load
Insulation resistance Radial play 4.9N(500gf)
@ HEIFME——— AC 500V (1min) @ FARELR 80 deg Max. (Resistance method)
Dielectric strength Permissible temperature rise
® F—/\—/\UFE— 208NQ.1keh) (HISLH) HRR B - S D) — AREREEOCHT THHENC £,
Overhang load (Point of the shaft) %NOTE : Do not allow the surface temperature of the motor
@ X5 X MEFAFE— 9.8N(1.0kgf) case to rise above 90°C during operation.
Allowable thrust load
i kR
WIRING DIAGRAM
- El#5 /74
A=K—-5 = Black Wft@E& ) RTCW AR CW rotation mounting end.
£ Blacl
UNIPOLAR = = a = g
# Yellow Step Black Re Green Blue Yellow White
0 ON ON COoM COM
#& Green
1 ON ON COoM COM
2 ON ON COM COM
3 ON ON COoM COM
i B &
Red White Blue 0 ON ON CcoMm COM

33 amngaus,




INJVAL A F—PNILI4EE (n7orbny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

TS3617N1E1,N11E1

Torque N-m (kgf-cm)

EBRKETAN

Constant Current Driver

DC24V 0.95A/48
DC24V 0.95A/Phase

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

N

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

Torque N-m (kgf-cm)

FBERTAN

Constant Voltage Driver

DC12V/48
DC12V/Phase

0.2(2)
— Full Step
—-- Half Step
0.1(1) - -
fs\ -f-s::-:‘"'
0 ~,
0.5k 1k k 2k —
Pulse Rate (PPS)
TS3617N2E5,N12E5

Torque N-m (kgf-cm)

EBRKEZ AN

Constant Current Driver

DC24V 0.8A/48
DC24V 0.8A/Phase

0.2(2) -
A — Full Step
~L+ S 1o ——- Half Step
‘\
Ay
\
0.1(1) 1y
\
fs §
\ ff h :~\
0
102 103 10* o Ppa
Pulse Rate (PPS)
TS3617N2E7,N12E7

Torque N-m (kgf-cm)

EEERTAN

Constat Voltage Driver

DC24V/48
DC24V/Phase

0.2(2)
— Full Step
——- Half Step
AN
0.1(1) R\
fsx fs:\\“\-
0 =
0.5k 1k 1.5k 2k —
Pulse Rate (PPS)
TS3617N3E9,N13E9

Torque N-m (kgf-cm)

EZRET AN

Constant Current Driver

DC24V 0.8A/48
DC24V 0.8A/Phase

— Full Step
——- Half Step
0.4(4)
—T [T\
0.3(3) =
b \
0.2(2) \
N
0.1(1) ST s TN
\ X \\\
0
102 10°

10¢ —_—
Pulse Rate (PPS)

TS3617N1E2,N11E2

Torque N-m (kgf-cm)

EBRKETAN
Constant Current Driver

DC24V 0.4A/48
DC24V 0.4A/Phase

0.2(2)
— Full Step
|| ——- Half St
0.1(1)
N B
\
\
fs f§ \
\
0
102 108 4 —
Pulse Rate (PPS)
TS3617N2E4,N12E4

Torque N-m (kgf-cm)

EERKZT AN
Constant Current Driver

DC24V 1.2A/48
DC24V 1.2A/Phase

/—\\—
0.2(2) ™
=TT R~ — Full Step
Sl --- Half Step
~\
\!
0.1(1) \
\
fs A
NI
0 \
102 10 104 e
Pulse Rate (PPS)
TS3617N2E6,N12E6

Torque N-m (kgf-cm)

FBERFAN

Constant Voltage Driver

DC12V/i8
DC12V/Phase

0.2(2)
— Full Step
——- Half Step
AN
0.1(1) = N
fs\\ f; ~~~~ ]|
0 =
0.5k 1k k 2k —
Pulse Rate (PPS)
TS3617N3E8,N13E8

Torque N-m (kgf-cm)

EBR KT AN
Constant Current Driver

DC24V 1.2A/48
DC24V 1.2A/Phase

— Full Step
——- Half Ste
0.4(4)
0.3(3) ———
[ — ani
= SN
0.2(2) |
N
\\
0.1(1) fs—+fg
\ NOs
N~
0
102 108 4 —
Pulse Rate (PPS)
TS3617N3E10,N13E10

Torque N-m (kgf-cm)

EBE KT A/

Constant Voltage Driver

DC12V/48
DC12V/Phase

0.2(2)

— Full Step

——- Half Step
0.1(1)

NGy
e
NN
o S T

k 2k —
Pulse Rate (PPS)
Zamugaua, 34
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~A
£7
27
£
5
H4a
)
" fi
1251
&1

#

42103 20iﬂ5 Lii 1511“
31%02s 2 15%05 77 bEBE
4.5 1508 77 pEmE
> [} @ .
< 3 el &
- @ L
Y |
DEPTH
m} @\ 4-M3 R & 4.5 Min
£ =200 Min
i X A7y 7A| EREE | EWREM | BRI | (04750 | 507000 | E—2RL |B-21F-V¢ £
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
E & o Voltage Current | Resistance Torque Length Inertia
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x107kg-m? g
TS3617N502 | TS3617N602 1.8 4.8 1.2 4 813 0.343 (3.5) 4 57 240
TS3617N503 |  TS3617N603 1.8 5.8 1.2 4.8 36 0.481 (4.9) 49 76 310
TS3617N504 | TS3617N604 1.8 72 1.2 6 6.5 0.736 (7.5) 61 114 490
® ERARRE —20~+50C @® 57T L A—— 0.025mm Max. at the load
Operating temperature range Radial play 4.9N(0.5kgf)
@ EFIEH———100MQ Min (at DC500V) @ FRRELR 80 deg Max (Resistance method)

Insulation resistance

@ iEFME—

Dielectric strength

@I>KTLA

End play

AC 500V (1min)

0.075mm Max. at the load
4.9N(0.5kgf)

@ F—/\—/\DJTE— 20.7NQ2.1kegf) (filid)
(Point of the shaft)

Overhang load

@ 27 A MEFEFE— 9.8N(1.0kgh
Allowable thrust load

35 amngaus,

Permissible temperature rise

HIEE D E— DT —AREREIFOCUTTHEN (LS,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.



iR
WIRING DIAGRAM

—R—=7 E#5 757
J‘,\HPT LA7R BffEEL Y RT CW 5|
U (o) CW rotation mounting end.
& Black = #* ® L # =
Step
# Yellow Black Red Green Blue Yellow White
2 a 0 ON ON COM COM
#% Green
1 ON ON COM COM
2 ON ON COM COM
e s = 3 ON ON COM COM
Red White Blue 0 ON ON COM COM
NIWVALA b—BMILISFE Frroriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3617N502,N602 TS3617N503,N603
Torque N-m(kgf-cm) EERETAN DC24V 1.2A/8 Torque N-m(kgf-cm) EERETAN DC24V 1.2A/8
? 0.40(4.0) Constant Current Driver DC24V 1.2A/Phase T 0.50(5.0) Constant Current Drive‘r‘ ‘ ‘E‘)C24V‘ 1‘2A‘/I‘3Ts‘ise
I T[T oasias i
0.35(3.5) Z i — Full step [[]] “9) Full step
0.30(3.0) nd 3, ———- Half step 0.40(4.0) L T ———— Half step 1
o | 0.35(3.5) A\ \\\
0.25(2:5) ; 0.30(3.0) )
0.20(2.0) \ 0.25(2.5) ;
\
0.15(1.5) 0.20(2.0)
K 0.15(1.5 \
oo h 0 1021 0;
0.05(0.5) 0-05(0-5) I
0 0 E
10! 102 108 104 10° 10 10 10 104
Pulse Rate(pps) — Pulse Rate(pps)
TS3617N504,N604

Torque N-m(kgf-cm)

b=yl N AN
Constant Current Driver

DC24V 1.2A/48
DC24V 1.2A/Phase

T 0.80(8.0)

0.70(7.0)

0.60(6.0)

Full step

o=

0.50(5.0)

———- Half step

e

\

L=

0.40(4.0)

0.30(3.0)

0.20(2.0)

0.10(1.0)

77

0

N

=

102

108 104

Pulse Rate(pps)

108
—-»>
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L, 125%

1.8
40.6i0.25
Lo 2-M2.6 BERE 1.6
8l o~ (2 - M2.6 DEPTH 1.6)
by -
= 225
©
<
s
£ =200 Min
w 4-TLZER
(4 - PUNCHING DENTS)
B X | ATy TA| EREE | TRER | BRER | (47502 | 5-h7 0N | E—ZRL [B-21f-Yy £ & R
Type Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
number Voltage Current | Resistance Torque Length Inertia Type
Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-"kg-m? g
TS3218 0.9 5.0 0.25 20 16.5 0.05 (0.5) 13 5 100 1
TS3218N5 0.9 12.0 0.075 160 155 0.045 (0.45) 13 5 100 1
TS3118N35 1.8 12.0 0.165 75 30.0 0.035 (0.35) 13 5 100 2
® ERARAEERE —20~+50C @I KTLA 0.02mm Max. at the load
Operating temperature range End play 2.5N(250gf)
@ fEiFIER———— 100MQ  Min (at DC500V) ® > 7IVT LA ——0.02mm Max. at the load
Insulation resistance Radial play 2.5N(250¢f)
@ HEFME——— AC 500V (Imin) @ FRRELR 80 deg Max. (Resistance method)

Dielectric strength

37 iy

Permissible temperature rise

HIFE I E— SO —AREREIZOCTEUT THENCZEL,
¥NOTE ! Do not allow the surface temperature of the motor
case to rise above 90°C during operation.



iR
WIRING DIAGRAM

B 75

TYPE 1 MFE& W R T CW BB CW rotation mounting end.
. — #F Blue =
NRAK—5 ] =] b =
BIPOLAR Step Blue White Red Yellow
0 + - - +
7= Red
1 + + — -
2 - + + -
a8 ol 3 - - + +
White Yellow
0 + — - +
TYPE 2 AN
= Blue Step Blue Yellow Red Green Black White
aA=K-5
0 ON ON COM COM
UNIPOLAR g
) 1 ON ON COM COM
& Red 2 ON ON COM COM
3 ON ON COM COM
0 ON ON COM COM
# A %
Yellow White  Green
INIVAL A b—NILIYFHE (7 b by)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
~A
TS3218 o= ol N A DC24V 0.25A/48 TS3218N5 EEBERT AN DC12v 7
Torque N-m (kgf-cm) Constant Current Driver  DC24V 0.25A/Phase Torque N-m (kgf-cm) Constant Voltage Driver DC12V 4%\7\{
maysypoay —rurg]) [
0.05(0.5) 0.02(0.2) - ---- Half Step o ||
e = 45
— I~ A
0.04(0.4) N ’?1@
/f‘\ A\l gzu
0.03(0.3) L it
0.01(0.1) \\ B
0.02(0.2) N\
\\ \
0.01(0.1) |
0 0
102 10° 104 —_— 102 108 10* —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3118N35 EEEFZ AN DC12V
Torque N-m (kgf-cm) Constant Voltage Driver DC12V
0 T T T 1711
0'?3(0'3) | \ —_ Full Step
0.02(0.2)
0.01(0.1)
0
102 108 104

Pulse Rate (PPS)

ayag 38



somm)HB 1Yre =& FJILY

1 .8° High torque

L=200Min
(BHE) g (B2E)

(EFFECTIVE LENGTP) (EFFECTIVE LENGTH)
1570.5 15iﬂ,5

=

RO i
g| 8] ® g
- g B! °%
g 8 8
[ ©
S| . ﬂ -
41 1.5 7
DSOiO.S 2010.5 Li1 1611
i A7y 7TA| EREE | EWREM | BB | (04750 |\ 507000 | E—2RL |B-81F-Y¢ 2
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
Voltage Current | Resistance Torque Length Inertia
R (GO
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10~"kg-m? g
~A
7 TS3621N1 TS3621N11 1.8 2.2 2 1.1 1.1 0.32 (3.2) 40 100 380
By
7 TS3621N2 TS3621N12 1.8 32 2 1.6 22 0.65 (6.5) 55 200 580
BT
M ,)'7 ® EREERE —20~+50C @ 57T L A—— 0.025mm Max. at the load
A0 Operating temperature range Radial play 4.9N(0.5kgf)
/
0| @ #EgIEI—————— 100MQ  Min (at DC500V) @ AERELR 80 deg Max (Resistance method)
%?&U Insulation resistance Permissible temperature rise
] @ ERME——— AC 500V (Imin) HIEE D E—F0F - AREREIOCU T THHEN &L,
Dielectric strength %NOTE ! Do not allow the surface temperature of the motor
@I KTLA 0.075 M ¢ the load case to rise above 90°C during operation.
B mm ax. a € loa
End play 4.9N(0.5kgf)
@ A—/\—/\CJTE— 52.IN(5.3kef) (Hh5G5)
Overhang load (Point of the shaft)

@ X7 X MFBERE— 4.9N(0.5kgh)
Allowable thrust load

39 iy
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WIRING DIAGRAM

1=R—-F

UNIPOLAR
£ Black
# Yellow
# Green

K A F
Red White Blue

EEE751A

BfSEL R T CW 5@

CW rotation mounting end.

2 Bin fx 5 # =]
Step

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

INJVAL A P—BNILI4EE (n7orbny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TS3621N1,N11
Torque N+m(kgf+cm)

EBHRETAN DC24V 2.0A/48
Constant Current Driver DC24V 2.0A/Phase

Aosto R
TTTT T T
Full Step ||
04@4) 11 1TTT T T T T T === Half Step
L
0.3@) e S
ol
0.2(2)
0.1(1)
0
101 102 108 104 108
Pulse Rate(pps) —
TS3621N2,N12
EEHR KT AN DC24V 2.0A/48
Torque N-m(kgf-cm) Constant Current Driver D24V 2.0A/Phase
0.8(8
© I
0.7(7) T Full Step 7]
— ST T T o= Half Step TT]
0.6(6) =
0.5(5
(5) \ X
0.4(4) iy
\
0.3(3) \
0.2(2)
0.1(1) N
0
10! 102 10° 10 10°

Pulse Rate(pps) —»
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£ =200 Min

B

L

i & L — 13
3 = 3| 81— g
il
I
L23.57(23<)
47.14%02 1.6 4.83
56.4%03 20.6%1 Lt
B X | ZATvT7A| EREE | ERER | BIRER | (047802 5700 | E—2RL [A-41F-Y % 2 & AR
Type Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
number Voltage Current | Resistance Torque Length Inertia Type
Deg. V/Phase A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-"kg-m? kg
TS3090N14 0.9 12.0 0.2 60.0 45.0 0.18(1.8) 38.1 57 0.35 1
TS3090N6 0.9 4.0 1.1 36 2.0 0.18(1.8) 38.1 57 0.35 2
TS3103N2E9 1.8 6.0 1.0 6.0 5.0 0.25 (2.5) 38.1 57 0.35 2
TS3103N1E13 1.8 5.1 1.0 5.1 9.0 0.4 (4.0) 50.8 100 0.55 2
TS3103N255 1.8 24.0 0.3 80.0 145.0 0.65 (6.5) 50.8 100 0.55 2
TS3103N40 1.8 6.0 1.2 5.0 12.0 0.5 (5.0) 57.0 140 0.65 2
TS3103N3E1 1.8 1.7 47 0.37 0.6 0.72(7.2) 76.2 230 1.0 2
TS3103N3E2 1.8 47 1.8 26 5.0 0.72(7.2) 76.2 230 1.0 2
TS3103N290 1.8 2.2 25 0.88 25 0.85 (8.5) 76.2 230 1.0 1
TS3103N4E11 1.8 25 46 0.54 038 1.08 (10.8) 101.6 320 1.2 2
TS3103N4E12 1.8 34 29 1.24 2.3 1.08 (10.8) 101.6 320 1.2 2
® ERARAEERE —20~+50C @I KTLA 0.075mm Max. at the load
Operating temperature range End play 9.8N(1.0kgf)
@ fEIFIER——— 100MQ  Min (at DC500V) @® 5T 7 IV L A——0.02mm Max. at the load
Insulation resistance Radial play 4.9N(500gf)
@ HEFHE——— AC 500V (1min) @R RELR 80 deg Max. (Resistance method)

Dielectric strength

A dmgaus,

Permissible temperature rise

HIFE I E— SO —AREREIZOCTEUT THENCLZEL,
¥NOTE ! Do not allow the surface temperature of the motor
case to rise above 90°C during operation.



R X

WIRING DIAGRAM

El# /1A
TYPE 1 & Blue MWMfHEL W R T CW AR CW rotation mounting end.
\ —_= = =] 7R
NAR=5 Step Blue White Red | Yellow
BIPOLAR
7= Red 0 + _ — +
1 + + - —
2 — + + —
= = 3 - - + +
White Yellow
TYPE 2 —
—e_ = F/E
A=K=5  Eoqwnie * # | A | ma | = 2
UNIPOLAR = Sk Step Red Green | Red/White | Green/White| ~ Black White
0 ON ON COM COM
7 Red 1 ON ON coM | com
2 ON ON COM COM
3 ON ON COM COM
e B #®
Green/White White Green 0 ON ON COoMm CcoM
INIVALA F—BMILI4SM on7oriny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)
TS3090N6 o TS3103N2E9 o
EERKTAN AC100V 1.1A/48 EERKETAN DC35V 1.0A/48
Torque N-m (kgf-cm) Constant Current Driver AC100V 1.1A/Phase Torque N-m (kgf-cm) Constant Current Driver DC35V 1.0A/Phase
[ T T T 11717 0.4(4.0) T T T 1177
— Full Step — Full Step
—-- Half Step “‘~-~.\ ——- Half Step
0.3(3.0) e N
0.2(2.0) i \ N
-4 \
\\\\ 4 0.2(2.0)
NI
0.1(1.0) e \
N 0.1(1.0) T
\\ 1
N E
0 A 0 !
102 10° 4 j— 102 10° 10¢ J—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3103N1E13 TS3103N40

Torque N-m (kgf-cm)

EERKEZTAN
Constant Current Driver

DC35V 1.0A/48
DC35V 1.0A/Phase

'0'6(6) NN — Full Step
0.5(5) ™ . —-- Half Step
\\
N\,
0.4(4) <
0.3(3) AN
A
0.2(2) NG|
0.1(1) S
IR
0 1
102 10° 10¢ —
Pulse Rate (PPS)
TS3103N3E2

Torque N-m (kgf-cm)

B K1/
Constant Current Driver

DC35V 1.8A/48
DC35V 1.8A/Phase

1.0(10)

— Full'Step
—-- Half Step

0.8(8)

N
N

0.6(6)

0.4(4)

0.2(2)

0

Pulse Rate (PPS)

Torque N-m (kgf-cm)

EERKTAN
Constant Current Driver

DC36V 1.2A/48
DC36V 1.2A/Phase

| — Full'Step
1(10)
__/—"\\
0.5(5)
0
102 103 4+ —
Pulse Rate (PPS)
TS3103N4E12

Torque N-m (kgf-cm)

EEAKS (8
Constant Current Driver

DC35V 2.9A/48
DC35V 2.9A/Phase

1.5(15)

— Full'Step
——- Half Step

0.5(5)

104

Pulse Rate (PPS)
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(156.4mm) HB TYPE & N ILY

(o] -
09 High torque
56.4*°2 20* L* 16
47.14*°2 1.6 5
5.810,15
@
©
o | g g he
g8 |X e —
AR e = =1,
© TS 0 )
o N|w ®| ©
<t o & +0.25
[aY) 15 [ 151025
\% 73y MEHE ’3. 73y VTS
"I]]]" 4-44.5 T
. L=200 Min
f; R A7y 7| EREBE | ERER | BER (04080 | 07000 | E-2RL | 0-41f-V¢ g
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
B & O Voltage | Current | Resistance Torque Length Inertia
Single Shaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10 7kg-m? kg
TS3690N1E1 TS3690N11E1 0.9 54 1 5.4 9.2 0.45 (4.5) 39 145 0.45
TS3690N1E2 TS3690N11E2 0.9 2.8 2 1.4 2.2 0.45 (4.5) 39 145 0.45
TS3690N1E3 TS3690N11E3 0.9 1.6 3 0.53 0.9 0.45 (4.5) 39 145 0.45
TS3690N2E4 TS3690N12E4 0.9 7.4 1 7.4 21 0.95(9.5) 54 310 0.7
~A
7 TS3690N2ES TS3690N12E5 0.9 3.6 2 1.8 5.9 0.95 (9.5) 54 310 0.7
J
;%7‘ TS3690N2E6 TS3690N12E6 0.9 2.3 3 0.75 2.3 0.95 (9.5) 54 310 0.7
t
'I“::" [ TS3690N3E7 TS3690N13E7 0.9 8.6 1 8.6 28 1.45 (14.5) 76 520 1
%% TS3690N3ES TS3690N13E8 0.9 45 2 2.25 7.3 1.45 (14.5) 76 520 1
a‘g% TS3690N3E9 TS3690N13E9 0.9 3 3 1 35 1.45 (14.5) 76 520 1
4 @ EREAREE —20~+50C @I KTLA 0.075mm Max. at the load
Operating temperature range End play 4 9N(1kgf)
@ EIFIKIT———— 100MQ  Min (at DC500V) ® 57T LA ——0.025mm Max. at the load
Insulation resistance Radial play 4.9N(0.5kgf)
@ HEFME—— AC 500V (1min) @ FERELR 80 deg Max (Resistance method)
Dielectric strength Permissible temperature rise
©® 7 —/\—/N\CTE— 52.3N(5.3keh) (HISEH) HE—ZOT—AREREFOCHUTTHEVCEEL,
Overhang load (Point of the shaft) % Do not allow the surface temperature of the motor
@ X T X MNEFEME— 196N(2.0kgf) case to rise above 90°C during operation.
Allowable thrust load
kR
WIRING DIAGRAM
TYPE 1 TECEEIER |- TR EA 2 5 R CHASA CW BER
Switching Sequence for CW Rotation Viewed from Mounting End.
= A=K-=5CGE1) 2 = 1 # CoM
Black UNIPOLAR (NOTE1) Step
2/8 Black Red Orange | Yellow
Black/White
Orange/Whug % 1 ON ON Ry
Orange 2 ON ON +V
3 ON ON +V
b #
Red Yellow 4 ON ON v
*/8 &/8 E1) B/BEE/BEER
Red/White  Yellow/White /A EE AR

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

A3 s,



INJVAL A F—PNILI4EE (n7orbny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TS3690N1E1,N11E1
Torque N-m(kgf-cm)

EB/H KT A8
Constant Current Driver

DC24V 1.0A/48
DC24V 1.0A/Phase

0.7(7)
oo g T T
0.6(6) [ Full step
R 1 O B O B e bttt Half step
0.5(5) [
E I~
0.4(4) F =7 =~
L N
0.3(3) [ >~
022) f
0.1(1) N
ok
10! 102 102 104 10°
Pulese Rate(pps) —P
TS3690N1E3,N11E3
Torque N-m(kgf-cm) EBRETAN DC24V 3.0A/1R
Constant Current Driver DC24V 3.0A/Phase
07(1) F TTTITT T T 1171
E Full step
066) T T 11T I 1 -—————-— Half step |||
0.5(5) |
F —
0.4(4) F N3y
F / \
0.3(3) g Ny
02(2) F
01() E
o E
101 102 108 104 10°
Pulse Rate(pps) —>
TS3690N2ES5,N12E5 EEHR KT AN DC24V  2.0A/48
Torque N-m(kgf-cm) Constant Current Driver DC24V 2.0A/Phase
T1-2(‘2): T T T T
1.0(10) F L Full step |||
r NN | [T Half step
0.8(8) |- =T N
F \
0.6(6) | L,
F \
0.4(4) |
F .
0.2(2) F
r Y
ok
10! 102 108 104 108
Pulse Rate(pps) —P>
TS3690N3E7,N13E7
Torque N-m(kgf-cm) EBHRETAN DC24V 1.0A/48
Constant Current Driver DC24V 1.0A/Phase
1.6016) £ T T T 7]
1.4(14) F Full step H{
1212) O R 1 e R N1 N e Half step| ||
. g Y
1.0(10) a3
0:8(8) | S
0.6(6) f %
F \
0.4(4) F N
0.22) S
E N
%0 102 10° 10¢ 105
Pulse Rate(pps) —»
TS3690N3E9,N13E9
Torque N-m(kgf-cm) EERKS N DC24V 3.0A/48
Constant Current Driver DC24V 3.0A/Phase
1.6(16) Yy TTTIT T T TTTT]
F Full step
1.4(14) E _ T
(4) E —~ AR S | T Half step
1.2(12) [ \ X
1.0(10) \ A
0.8(8) \
0.6(6) | N
F \
0.44)
F \ A
0.2(2) £ o\
10! 102 10° 104 108
Pulse Rate(pps) =

TS3690N1E2,N11E2
Torque N-m(kgf-cm)

EEE 1/

Constant Current Driver

DC24V 2.0A/48
DC24V 2.0A/Phase

T0'7(7) F FTTIIT T T TTTI
F — Full step ||
086 ET M T I T [ ——————— Half step
0.5(5) E /R\~~~
0.4(4) F === ENT
g NI
03@3) [
02@2) F
01(1)
0 10 102 100 10° 100
Pulse Rate(pps) —>
TS3690N2E4,N12E4
Torque N+m(kgf-cm) EEBRETAN DC24V 1.0A/48
1.2(12 Constant Current Driver DC24V 1.0A/Phase
219 g [T T T 11
o — Full step
1.0(10) ————+++HH—F—+1+ Tt ——————mmm Half step [T}
0.8(8) F TN
E I8
0.6(6) F \
- AY
r \
0.4(4) |
r \
L \
0.2(2) F .
E Iyl
0 Sas
101 102 108 104 108
Pulse Rate (pps) —
TS3690N2E6,N12E6
Torque N-m(kgf-cm) EEA KT AN DC24V 3.0A/48
Constant Current Driver DC24V 3.0A/Phase
T1'2‘12): [T T T 17T
E ——Full step
1.0(1 4
019 o 1 O e Half step
0.8(8)
F g
0.6(6) [
5 \
0.4(4) :
0.2(2 E
(2) NI
ok
10° 102 108 104 108
Pulse Rate(pps) —9>
TS3690N3E8,N13E8

Torque N+m(kgf-cm)

EZHRKET AN

Constant Current Driver

DC24V 2.0A/48
DC24V 2.0A/Phase

15(15) T
L ~ Full step
3 '\»[" NS || === Half step
. N\,
N\,
1.0(10) :
B \
L \
| \
B \
0.5(5) \
- \
i \\
L N
0
10! 102 108 104 108
Pulse Rate (pps) —9
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(056.4mm) HB 1YPE & ML - {KIRE)

(o] - - -
1.8 High torque - Low vibration
56.4*°2 20* L* 16
47.14*°2 1.6 5
5.81015
@
©
s o g 8 A
ERIEARS §] efy
< ¥y - 7o) il
ol TN o QT
o N|w »| ©
<t o & 15%02s
8V [ 151025
\% 75 MEHE ’3. 75 MR
LHMJ 4-44.5 T
. L=200 Min
fiz K ATy 7R | EREE | ERER | BIRRE | (047580 | 070N | E—2RL | 0-41F-Y% 2 | & ®
Type number Step Angle | Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
J W Voltage Current | Resistance Torque Length Inertia Type
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase |N-m(kgf-cm) mm  |x107kg-m? kg
TS3653N1ET | TS3653NT1E 1.8 52 1 52 5.4 0.39 (3.9 39 120 0.45 2
TS3653N1E2 | TS3653N11E2 1.8 2.8 2 1.4 1.4 0.39 (3.9) 39 120 0.45 2
TS3653N1E3 | TS3653N11E3 1.8 1.9 3 0.63 0.6 0.39 (3.9 39 120 0.45 2
TS3653N2E4 | TS3653N12E4 1.8 7.2 1 7.2 11 0.9(9) 54 260 0.7 2
~A
%7_' TS3653N2E5 | TS3653N12E5 18 3.6 2 1.8 2.5 0.9(9) 54 260 0.7 2
J
ﬁ% TS3653N2E6 | TS3653N12E6 1.8 2.3 3 0.75 1.2 0.9(9) 54 260 0.7 2
91")[‘ TS3653N3E7 | TS3653N13E7 1.8 8.2 1 8.2 14 1.35(13.5) 76 430 1 2
ﬁ?@ TS3653N3ES | TS3653N13E8 1.8 45 2 2.25 3.6 1.35(13.5) 76 430 1 2
E?:Itj TS3653N3E9 | TS3653N13E9 1.8 3 3 1 1.6 1.35 (13.5) 76 430 1 2
g TS3653N4E12 | TS3653N14E12 1.8 2.2 5 0.44 1.4 2 (20 84 520 1.3 1
© FHRAREE —20~+50C @I KTLA 0.075mm Max. at the load
Operating temperature range End play 9.8N(1kgf)
@ iEiFIEf——— 100MQ  Min (at DC500V) ® 57T L A——0.025mm Max. at the load
Insulation resistance Radial play 4.9N(500gf)
@ HEFME——— AC 500V (1min) @ FFEELR 80 deg Max (Resistance method)
Dielectric strength Permissible temperature rise
@ F—/ =N\ TE— 523N(5.3kgh) (HIJES) HIEB ! E- 407 —ZREREROCUTTHEVEEL,
Overhang load (Point of the shaft) ¥NOTE ! Do not allow the surface temperature of the motor
@ AT X MFEMTE— 19.6N(2.0kgh) case to rise above 90°C during operation.
Allowable thrust load
s kR

WIRING DIAGRAM

[EEvac]
MffEL YR T CW AR CW rotation mounting end

B b SHep Bﬁe WE:le Rifu YeTow
0 + - - +
# Red 1 + + - -
2 - + + -
= # 8 — - + *
White Yellow 0 + — — +
a5
Mf$E LW RTCW AR CW rotation mounting end
TYPE 2_ £ Black oo = = = P = a
b Bl ol v Black Red Green Blue Yellow White
UNIPOLAR § 0 ON ON coMm coM
# Green 1 ON ON com com
2 ON ON com com
1 3 ON ON com com
Rz Wfllle e 0 ON ON CcoM coM

A5 g,



INJVAL A F—PNILI4EE (n7orbny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

TS3653N1E1,N11E1 EB/ALT A DC24V 1A/4H
Torque N-m (kgf-cm) Constant Current Driver DC24V 1A/Phase
[ [ T[]
[T
— Full Step
---- Half Step 7]
0.5(5)
0.4(4)
LT [ N
0.3(3) S
\,
0.2(2) Y,
NH
011 fsfs Sutyouy
0 ‘T\ ~—=1~-
102 102 10%Pulse Rate (PPS)
TS3653N1E3,N11E3 EBALT A DC24V 3A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 3A/Phase
[ [T
[T
— Full Step
---- Half Step TJ|
0.5(5)
0.4(4)
0.3(3) -
NI
NS
0.2(2) -
S
0.1(1) T NS
102 108 10*Pulse Rate (PPS)
TS3653N2ES,N12E5 EB/AKT A DC24V 2A/4
Torque N-m (kgf-cm) Constant Current Driver DC24V 2A/Phase
— Full Step
---- Half Step
1(10)
LT
\\
0.5(5) \ N
I
\\
fs fs \\:\ L
0 \ L || T
102 108 104Pulse Rate (PPS)
TS3653N3E7,N13E7 EERNTAN DC24V 1A/48
Torque N-m (kgf-cm) Constant Current Driver  DC24V 1A/Phase
— Full Step
---- Half Step
1(10) L
\
\
\
\
‘\
0.5(5) :
N\
\
\
fs f‘S \,
\,
0 Al
102 108 104Pulse Rate (PPS)
TS3653N3E9,N13E9 EBRNZTAN DC24V 3A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 3A/Phase
— Full Step
---- Half Step
/T:_.—.—_—..
1(10) = Y\
> \,
\
\
\
\
0.5(5) .
N
f N
s |fs N
0 A NS

102

102

104Pulse Rate (PPS)

TS3653N1E2,N11E2 EB/HKT A DC24V 2A/4R
Torque N-m (kgf-cm) Constant Current Driver DC24V 2A/Phase
LTI
[T
— Full Step
---- Half Step Tf]
0.5(5)
0.4(4)
0.3(3) <L
0.2(2) i
\
\
0.1(1) fs—fs S
N,
0 [ N
102 102 10*Pulse Rate (PPS)
TS3653N2E4,N12E4 EERLT AN DC24V 1A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1A/Phase
— Full Step
---- Half Step
1(10)
e T
b== =4I\
i
\
0.5(5) <
N\
fs \f N
SN
‘ \\:\
0 A =L
102 103 10*Pulse Rate (PPS)
TS3653N2E6,N12E6 EB/HKT A DC24V 3A/4R
Torque N-m (kgf-cm) Constant Current Driver DC24V 3A/Phase
— Full Step
---- Half Step
1(10)
0.5(5) R
I
fs fs \\\ Mo
\ li——
0
102 103 10*Pulse Rate (PPS)
TS3653N3ES,N13E8 o1 bcaey AT
Torque N-m (kgf-cm) Constant Current Driver  DC24V 2A/Phase
— Full Step
—-1 ---- Half Step
{ \?:::\
1(10) N
\
\
\
S
AN
\
0.5(5) A
\
N,
fs fs \\\:~‘
N N ~\\~_ L
0 NN ==
102 103 10*Pulse Rate (PPS)
TS3653N4E12,N14E12 - DC4OV 5A/E
Torque N-m (kgf-cm) Bipolar Driver DC40V 5A/Phase
2(20)
—T 1 N
eI . — Full Step
N ---- Half Step
N\
A\
\
1(10) N
( \
N
[N
N
N,
fs fS\ \\\ \\\
\ »
0 : -
102 108

10*Pulse Rate (PPS)
Zamagaua, 46
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(BEHE)
(EFFECTIVE LENGTH)

(BZER)
(EFFECTIVE LENGTH)
20,025

201025 E
. ROSMAX, )
03 . o3
[—
o
[]47.14% 1.5 7
Dﬁoioa 24i1 Li1 2311
f; R A7y 7| EREBE | ERER | BER (04080 | 07000 | E-2RL | 0-41f-V¢ g
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
B & O Voltage | Current | Resistance Torque Length Inertia
Single Shaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10 7kg-m? kg
TS3606N1E1 TS3606N11E1 1.8 5.8 1 5.8 8.6 0.75 (7.5) 43.5 280 0.6
TS3606N1E2 TS3606N11E2 1.8 2.9 2 1.45 2.1 0.75(7.5) 43.5 280 0.6
TS3606N1E3 TS3606N11E3 1.8 1.95 3 0.65 0.96 0.75 (7.5) 43.5 280 0.6
TS3606N2E4 TS3606N12E4 1.8 7.9 1 7.9 15.2 1.35(13.5) 54 450 0.8
TS36906N2ES TS3606N12E5 1.8 4 2 2 3.8 1.35 (13.5) 54 450 0.8
TS3606N2E6 TS3606N12E6 1.8 2.55 3 0.85 1.6 1.35(13.5) 54 450 0.8
TS3606N3E7 TS3606N13E7 1.8 9.4 1 9.4 18.8 1.7 (17) 65 570 1.1
TS3606N3E8 TS3606N13E8 1.8 4.6 2 2.3 4.7 1.7 (17) 65 570 1.1
TS3606N3E9 TS3606N13E9 1.8 2.9 3 0.97 2 1.7 (17) 65 570 1.1
TS3606N4E10 TS3606N14E10 1.8 12.5 1 12.5 30 22(22) 85 900 1.45
TS3606N4E11 TS3606N14E11 1.8 6 3 7.5 22(22) 85 900 1.45
TS3606N4E12 TS3606N14E12 1.8 3.9 3 1.3 3.2 22(22) 85 900 1.45
O FHARRE —20~+50C @I KTLA 0.075mm Max. at the load
Operating temperature range End play 4.9N(0.5kgf)
@ HEIFIKIT—— 100MQ  Min (at DC500V) @ 57T LA ——0.025mm Max. at the load
Insulation resistance Radial play 4.9N(0.5kgf)
@ iR IE AC 500V (1min) @ RRELR 80 deg Max (Resistance method)
Dielectric strength Permissible temperature rise
@ 7 —/\—/\CTTE— 66.IN6.Tkeh) (HioE) HE—ZDT—AREREFOCHUTTHENC LS,
Overhang load (Point of the shaft) % Do not allow the surface temperature of the motor
@ X T X MNFEMTE— 19.6N(2.0kgf) case to rise above 90°C during operation.
Allowable thrust load
ia kR
WIRING DIAGRAM
TECREIER - TERUSERAIY 5 R TH A CW EER
Blaé% I I P E 1 Switching Sequence for CW Rotation Viewed from Mounting End.
= A=RK-5CGE1) = 7 18 # CoMm
Black/White Step
UNIPOLAR (NOTE1) Black Red Orange | Yellow
/8
Orange/White 0 ON ON Ry,
2
Orange 1 ON ON +V
2 ON ON +V
B #
Red Yellow s ON ON v
*/B ES 4 ON ON +V
Red/White  Yellow/White F1) B /ECR, AiER
w™/BER/ AEER

A7 amgaus,

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




INJVAL A F—PNILI4EE (n7orbny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)

TS3606N1E1,N11E1
Torque N-m(kgf-cm)

EERKTAN
Constant Current Driver

DC24V 1.0A/48
DC24V 1.0A/Phase

? 0.9(9)

Full step 1
————— Half step ||

A 4+
i
=

\\

TS3606N1E3,N11E3
Torque N-m(kgf-cm)
0.9(9

108

104 10°

Pulse Rate(pps) —p»

T/ KT A5
Constant Current Driver

DC24V 3.0A/48
DC24V 3.0A/Phase

0.8(8

)
)
0.7(7)
0.6(6)

——————— Half step |

T TTTTT
Full step 1

0.5(5)
0.4(4)

0.3(3)

0.2(2)

0.1(1)

0

107

TS3606N2E5,N12E5
Torque N*m(kgf-cm)

102 108

B/ KA
Constant Current Driver

10¢
Pulse Rate(pps)

109
-

DC24V 2.0A/48
DC24V 2.0A/Phase

T1 2(12)

1.0(10)

——————— Half step

TTTTT
Full step

0.8(8)

0.6(6)

0.4(4)

0.2(2)

0

™

10

TS3606N3E7,N13E7
Torque N-m(kgf-cm)

102 108

10 10

Pulse Rate(pps)=—9»

B/ KA1
Constant Current Driver

DC24V 1.0A/48
DC24V 1.0A/Phase

T 1.6(16)

1.4(14)
1.2(12)

1.0(10)

Full step 11
———-Half step

0.8(8)

0.6(6)
0.4(4)

0.2(2)

\
\
\
\
\
\

/,z

%100

TS3606N3E9,N13E9
Torque N+m(kgf-cm)

102 108

104 10°

Pulse Rate(pps) 9>

EB/AE T AN
Constant Current Driver

DC24V 3.0A/48
DC24V 3.0A/Phase

f1-5<16> T T T T T
1.4(14) Z = Full step ]
12(12) i’'zs \ N bttt Half step ||
1.0(10) \

0.8(8) k!
0.6(6) N
0.4(4) .
0.2(2) Ny
0
10 102 108 104 105
Pulse Rate(pps) =9
TS3606N4E11,N14E11 EE RS A DC24V 2.0A/48
. . LW s
Torque Ngrrjr,((kggg) cm) Cofst;mt Current Driver DC24V 2.0A/Phase
’ [T T TTTTI
2.0(20) Full step
0020) —F—F+ A H—t—t —————— Half step
L 1- SN 2
AY
1.5(15) v
\\
1.0(10) N\
\\
0.5(5) 2
NS
o i
10! 102 108 10¢ 10°
Pulse Rate(pps) —»

TS3606N1E2,N11E2 EERKTAN DC24V 2.0A/48
: .
Torque N*m(kgf-cm) Constant Current Driver D24V 2.0APhase
TO'Q(Q) TTTT T T T TTT
— —Full step
0:8(8) 7/—- e (A e Half step ||
0.7(7) N~
0.6(6) \ N
0.5(5) \
0.4(4) \
0.3(3) \
0.2(2) Y|
0.1(1)
0
10! 102 108 10¢ _»105
Pulse Rate(pps)
TS3606N2E4,N12E4 . Dooay 1 onE
. . LW K
Torque N-m(kgf-cm) Co?stam Current Driver DC24V 1.0A/Phase
T1-2(12): TTTIT T T 1777
L ™~ Full step
1.0(10) F SRSRIIT 1T T == Half step |||
0.8(8) f 0
[ ‘\
0.6(6) \‘
I \
0.4(4) . 5
r .Y
0.2(2) | X
o & [
10" 102 108 o 1£A (op9) 10
ulse Rate(pps) —9>
TS3606N2E6,N12E6
. . EERKTAN DC24V 3.0A/48
Torque N m(kgf Cm) Cosnas;gnt Current Driver DC24V 3.0A/Phase
T1-2(12) T T T T 7T
Full step
L —
1.0(10) Lo—A=+==41 \ ——————— Half step |
0.8(8) N
\l
0.6(6)
\
0.4(4)
0.2(2)
0
10" 102 10° 10 10
Pulse Rate(pps) =
TS3606N3ES,N13E8 (Pee)
Torque N.m(kgf'cm) gofs/tﬁa:téjrr,e\m Driver ngj\\j g'g%lﬁhase
1.6(16) gy TTTIT T T TTT
1.4(14) 7(____\___\ —Full step 1|
s | || —————— Half step
1.2(12) S 1
1.0(10) 3
0.8(8) \ "‘
0.6(6) v
0.4(4) =
0.2(2) m
0 jor 102 10° 10¢ 105
Pulse Rate(pps) —pp»
TS3606N4E10,N14E10

Torque N+m(kgf-cm)

EBRKETAN
Constant Current Driver

DC24V 1.0A/48
DC24V 1.0A/Phase

2.5(25
42se9) T T 111
Full step
N
2.0(20) ‘/,»\ ST - Half step
15(15) 1
1.0(10)
0.5(5)
N
0
107 102 108 104 10°
Pulse Rate(pps) —»
TS3606NAE12N14E12 DCotv 3o
. . EERKZ -
Torqzug(gls)m(kgf cm) Cofst‘gmt Current Driver DC24V 3.0A/Phase
’ i [TTIT T TTTIT
2.0(20) B Flf st
g F SPTEEs alf step 1
i “ s
1.5(15) F =
g \ \
1.0(10) | N
5 \|
0.5(5) :
3 \:g
10! 102 10° 104 10°

Pulse Rate(pps)
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(TJs2.6mm) HB TYPE

1.8°

[]82.6*°2

£ =200 Min.
69.6%°2 ~— ] I]I
3 o0 -
.| - i
1.6
30&4 L
B X | X7y T7A | EREE | ERER | BRER | (047503 | 7000 | E—2RL | B-41F-Y+ 2
Type Step Angle Rated Rated Winding Inductance Holding Motor Rotor Mass
number Voltage Current Resistance Torque Length Inertia
~A
7 Deg. V/Phase A/Phase Q/Phase mH/Phase | N-m(kgf-cm) mm x10-*kg-m? kg
v
4%7 TS3134N316 1.8 1.9 4.2 0.46 1.6 1.35 (13.5) 62 0.67 1.48
ﬁT TS3134N52 1.8 5.8 1.6 36 1.5 1.35 (13.5) 62 0.67 1.48
%% TS3134N317 1.8 3.0 4.0 0.75 3.2 2.3(23.0 94 1.23 25
T&I“:@J TS3134N1E2 1.8 25 46 055 276 2.3(23.0) 94 1.23 25
ﬁ% TS3134N319 1.8 4.2 35 1.2 6.0 4 (40) 129 1.87 352
TS3134N2E8 1.8 25 7.0 0.35 1.7 4 (40) 129 1.87 352
® ERAREE —20~+50C @I KFTLA 0.025mm Max. at the load
Operating temperature range End play 67N(6.8kgf)
@ MEIFIER——— 100MQ  Min (at DC500V) ® 57T LA ——0.02mm Max. at the load
Insulation resistance Radial play 4.4N(0.45kgf)
@ HEIRmE AC 500V (1min) @ rERELR 80 deg Max. (Resistance method)

Dielectric strength

A9 g,

Permissible temperature rise

MIEB I E— 20T —AREREIZOCUTTHENC S,

¥NOTE ! Do not allow the surface temperature of the motor
case to rise above 90°C during operation.



R
WIRING DIAGRAM
aA=KR—-5
G o #/8 #*/8 H =
UNIPOLAR &8 Step Red | Green | RedWhite |GreenWhite| White | Biack
A White 0 ON ON COM COM
1 ON ON COM COM
## Green
2 ON ON COM COM
3 ON ON COM COM
* 2 A 0 ON ON COM COM
Red Black Red/White
INNILAL A —RMIL 745 7n79riny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3134N316 EERKFTAN DC30V 5.9A/48 TS3134N317 EEHR KT AN DC30V 5.6A/4H
Torque N-m (kgf-cm) Constant Current Driver  DC30V 5.9A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC30V 5.6A/Phase
T T TTTT T T T TTT
F(So) — Full Step F(so) — Full Step
—T T T
2(20) 2(20) i
1(10) 1010)
~A
\\ \\ E
\\\ \\\ ; ‘yn
0 0 57
102 108 104 — 102 108 104 — LEs
Pulse Rate (PPS) Pulse Rate (PPS) [
%5
’ff@
TS3134N319 FERK TN DC30V 5.0A/48 #5
Torque N-m (kgf-cm) Constant Current Driver  DC30V 5.0A/Phase it
T T T TTT e |
— Full Step
AN
3(30) N
2(20)
1(10)
0 \\\
102 1038 104 —_—

Pulse Rate (PPS)

ayag. 50
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3711 Li! 3411
fiz X A7y TR R | ERERE | ERER | BIRIER 10478007 E— 2 RLA-44F-Y £
Type Step Angle| Winding Rated Rated Winding |Inductance| Holding Motor Rotor Mass
number Type Voltage | Current |Resistance Torque Length Inertia
B [ Deg. V/Phase | A/Phase | Q/Phase |mH/Phase|N-m(kgi-cm)] mm  |x10-*kg-m? kg
1.8 1 1.8 45 0.4 1.75 2.45 (25)
TS3684N1E3 TS3684N11E3 1.8 2 1.28 6.4 0.2 1.75 3.43 (35) 79 1.6 2.5
1.8 3 2.56 32 0.8 7 3.43 (35)
1.8 1 28 45 0.62 3.1 5.39 (55)
TS3684N2E6 TS3684N12E6 1.8 2 1.98 6.4 0.31 3.1 7.65 (78) 117.5 3.2 35
1.8 3 3.97 3.2 1.24 12.4 7.65 (78)
1.8 1 3.36 4.0 0.84 4.7 7.35 (75)
TS3684N3E8 [TS3684N13E8 1.8 2 2.39 5.7 0.42 4.7 10.39 (106) 156 4.8 5.0
1.8 3 4.7 28 1.68 18.8 10.39 (106)
© EREARRE —20~+50C @IKTLA 0.075Smm Max. at the load
Operating temperature range End play 67N(6.8kgf)
@ IERFIEL 100MQ  Min (at DC500V) ® 57T L A—— 0.025mm Max. at the load
Insulation resistance Radial play 4.4N(0.45kgf)
@ HEIFmE AC 500V (1min) @ R RELR 80 deg Max. (Resistance method)

Dielectric strength

51 dwmgas

Permissible temperature rise

KIFR I E— 0T —AREREIZOCTETTHENCLZELY,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.



R
WIRING DIAGRAM
TRERRIER (- TR ERI D 5 R THA#EA CW ElER
TYPE 1 2 * ™ com
_ . Step Black Red Orange | Yellow
A=R—-5GE1)
UNIPOLAR 0 ON ON v
1 ON ON +V
= 2 ON ON +V
Black
=4 % 3 ON ON +V
Black/White 4 ON ON +V
Oranganini %
range; Ite
LA R&E A | K&\ /B | K&E/A | B&HK/H
Orange TYPE 2 Step B\ack&OraﬂngeWhne Red&Yellow/White Oraﬂnge&B\acks‘Wh\te Yellow&Red/White
A )
BIPOLAR 0 + + - -
7 1 - + + -
Red Yellow p — — T T
*/B &/A
Red/White Yellow/White 3 + — — +
4 + + - -
TYPE 3 # e #
N — N Step Black Red Orange Yellow
A ) el AV A § . n n — —
GE1)
BIPOLAR SERIES 1 - + + -
2 - - + +
3 + - - +
4 + + — -
X)) B/ACHE /B EER
/B EE /A EER
NNIWALA b—BMILISFE Frroriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3684N1E3 (TYPE2) TS3684N2E6 (TYPE2)
EERET AN DC80V 6.4A/4f EEMET AN DC80V 6.4A/4H

Constant Current Driver  DC80V 6.4A/Phase

Torque N-m (kgf-cm
q S o) (kgf-cm)

Torque N-m (kgf-cm
q 5 80] (kgf-cm)

Constant Current Driver

DC80V 6.4A/Phase

T T TTTTT T T T TTT1
— Full Step — Full Step
1 \.:;\ L ----Half Step 11y ----Half Step
3(30) e - 6(60) Sy
\ \\ T \
\ \
\
2(20) \ \ 4(40) \
1}
\ \
\\ \
1(10) ‘\ 2(20) \
NS
0 0
10! 102 108 104 —_— 107 102 108 104 _—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3684N3ES (TYPE2)

Fakcp ol R AN DC80V 5.7A/1
Torque N-m (kgf-cm) Constant Current Driver  DC80V 5.7A/Phase
T T TTTTT
L — Full Step
I 8(80) SNEYIIY ———-Half Step T|
\\
\
\
6(60) ki
\
\
4(40) &
\
\y
2(20)
\\
N
0 [~
10’ 102 108 104 _—

Pulse Rate (PPS)
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(C104mm) HB TYPE

1.8°

32%! L

£ =200 Min
1
_I J_\F
| @
®
b o
N
10
B KX |ZTvT7A| EREE | TRER | BIRKIL | (47580 | 507000 | -2 KL |0-41F-V¢ g & R
Type Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
number Voltage Current | Resistance Torque Length Inertia Type
~A
7 Deg. V/Phase A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-*kg-m? kg
v
§7° TS3242N1 1.8 7.2 4.0 1.8 12 8.1(81) 148 85 7.0 2
ﬁT TS3242N10 1.8 5.0 5.0 1.0 6 5 (50) 97 4.0 4.0 2
%% TS3242N11 1.8 3.84 34 1.1 17 11 (110) 148 85 7.0 1
-
vl @ ERAEAE —20~-+50C @I KTLA 0.02mm Max. at the load
ﬁ% Operating temperature range End play 49N(5kgf)
@ MEIFIEIT————— 100MQ  Min (at DC500V) ® 5277 L A—— 0.02mm Max. at the load
Insulation resistance Radial play 20N(2kgf)
@ HEFME——— AC 500V (1min) @ raRELR 80 deg Max. (Resistance method)
Dielectric strength Permissible temperature rise

KRR E— 20T —AREAREFIOCUT THEN LT,
¥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

& Blue [EE )

I I PE 1 Mt E& W RTCW AR CW rotation mounting end.
l\471€—5 - = EI Fr 5
BIPOLAR # Red P Blue White Red Yellow

0 + - - +

1 + + — -

p # 2 - + + -
White Yellow 3 — — + +
0 + - — +

TYPE 2

A
— . Green/White
1=KR-5 Fis % il=! A A =
UNIPOLAR B White Step Red Green | Red/MWhite |Green/White| White Black
# Green 0 ON ON COM | COM
1 ON ON COM COM
2 ON ON COM COM
b 2 KA 3 ON ON COM COM
Red Black Red/White 0 ON ON COM CcOoM
INIWALA b—BMILISFE Frroriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3242N10
EEERTAN DC22V 5.0A/48 Rs=3.0Q Z
Torque N-m (kgf-cm) Constant Voltage Driver  DC22V 5.0A/Phase Rs=3.0Q ’é‘j—_
A By
— Full St o
T 47
5(50) o |
44
0
4(40) FT==C - {
N T &5
N &
3(30) N i
\\
\\
2(20) >
\\
1(10) \\
\
\
\
\
1
0 1
102 10° 10¢ .

Pulse Rate (PPS)
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2,5 PHASE STEP MOTOR ENCODERS

EEE . Em b Ly 2 L TCAER ST X T
s B L — 7 Il S 3 e T |

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

and closed loop control are possible.

W5y E—424IT0—-4 BX—E A table of Step motor encoder

N — LI\ HA—cHN, e 15O - 6o

(=

YA X CiEI¢ DERRE (C/T) 25y TE—2I>O—4FK 48Rl (EHRZT v 7E—42FX)
Size Phase Resolution Types of Step motor encoder Qutline (Types of applied Step motor)
18 2 200 TS3658 X1 (TS3641)
148 2 200 TS3665 X1 (TS3214)
178 2 200 TS3602 X1 (TS3617)
178 5 500 TS3672 X1 (TS3667)
23%! 2 200 TS3643 X2 (TS3653)
23%! 5 500 TS3623 X3 (TS3624)
347 2 200 TS3674 X3 (TS3134)
34 2 200 TS3698 X3 (TS3684)
347! 5 500 TS3634 3 (TS3630)
IO SHONERUHERRECE Y £ T, 27y TE-4BOMERH ZOTEBRT &L,
Outlines and specifications of relevant encoders are given in the next page. For specs of the above step motors, see p.27ff.

AR 1. EREmMXA—TLaLIRESA U RIANEACHIETEET,
2. E-420ORERERI>I—-FREDLHEOCLUT THEAT IV,
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.

W5y E—42I0—-4 ERIEEFE

TSDDDDNDDDED

T — 2 H{EON.EF
Number(s) after N and E of the type numbers of the above applied step motors.
TI/:;S—aﬁa“rﬁ/;d %72 a2 option
ypes of Step motor encoder 1:4-7>aLv428h ABES [3:4—-7>aLv4HH AB,ZE
Open Collecotor Output Signal A, B O_pen Co\legtgr Outpyt Slgnal A B,
2154 RI4NHH ABEE \4: 71> R34/ A A B, Z{s
Line Driver Output Signal A, B Line Driver Output Signal A, B,
2 :200C/T
51 500C/T
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WS 2X] (x> a—-4#)  Outline (A section of an encoder)

. > BEHNAEE0S5
E#lﬁ) . ' O Unless otherwise specified, tolerance is +0.5mm
yRT=T - 18 (2.7) 205 (2.7)
(¢4) 2 5 5 30

Shielded Cable § |=0
gy
M =
X8

(RF v TE—428)
Step motor
R R

"L

(32.3)
I
%

g . ' : E s 2

|

\

|
$56.6

|
$56.6

B :
17 3 E }

X1 X2 X3

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

BT J—41# Specifications of an encoder

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

{ERAERRE R 0~-+85C £ — 218% 2 5
Operating Temp. Phase
AN g” ﬁb
DC45V +5% ﬁesorutior? 200 C/T 500 C/T
= a3 40mA Max (#—7>aL 78 7)) ..
Supply Current (Open Collector Output) 4. 7]' 73 > Option
100mA Max (74> FZ4/5H7)
(Line Driver Output) 1) FRESO 3 REE (400, 1,000C/T) OBYENIIHET T,
pe = 1>71)4x>2)L A BHE Encoders with 400C/T or 1,000C/T are available
Code Incremental Phase A, B ) i ( . ) e
IS & R R ). ZH (4 V592 2) OFMATHETY.
RespLonse Fr/equency 80kHz Max Possible to add phase Z (Index).
BR% abed 114P = 1/6P 3). & QI & DR A AT T
B = 5X10 "ka-m Max Phase focusing with excitation phase of a motor is possible.
Moment of Inertia ENCODER ONLY

3. HAMEE Form of output

1) #—=7">3L 7% Open collector jﬁfﬁ
+5V -
H oA B B 2SC162318 H : - #H
Output Circuit HS,,_‘ Equivatent A#H L 470Q Ig - fﬁﬁ ﬂ;
to 25C1623 H onnee 'I‘j” s By
BAFAHNEE WHEN [ e notion” ool 2
Max Alow: OufputVol. | 3%V OUTPUTIS -H- B lb e ld L SUTRUT T — i
RAFBHNER 50mA WHEN b DC+5V P =)
Max Allow. Output Curr. OUTPUT IS -L- e 55 £ 1 B € OW GND 2 #I
e S L JIIR, Vi SEFRIE x &/
R_\igé:'lii)m%—lgatl)lﬁiisje 1.5 usec Max CW, viewed from shaft end gﬁéﬁfﬁ;ﬁ%iﬁ g Is z %]?
measuring Circuit ~4
—_ - = - N e Z
2) 4> K4\ Line driver P gigd: K evee (2 1) =k
a,b,c,d ——
H o B 8% T PMNT I a— 5k
Outiot Gireu AM26C31IDB (T.I) - L L (\-L4) % % C/onnectg:ﬁ
DC+2.4VMin _WHEN A— | AB1R ] B | U—FE
H N B 5 OUTPUT IS -H- B 48 .—‘ > AB18 %:unctior?h ’ Col\l(fr%é
Output Signal DC+0.4V Max WHEN j— %%
_ DC+5V b
OUTPUT IS -L- B LI L | [FMP1 GND =
FEAEHER +20mA Max 2% st f& E#5 7514 $ii & 1) BT CwW o (A=) =
Sinking current Typical CW, viewed from shaft end A1H *®
3L EV) LT ) BERE A1 18
Rise Time, Fall Time 1 usec Max B 78 z
B 18 I
(z ) (#%)
(z#8) (EHR)
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ATV T RSAIN

AU9110
HB TYPE 1.8° DCEE'/EFH for DC Power

TNAT T EN=T AT v TOYHEZ H 0l e
Switch between Full-Step, Half-Step

.4‘]‘ E Features

%%ckbj:mmubwa?n(éﬁtmmﬁ)%w_:& AN TITT
BB O/ - R KT 2 MEATHETY
2. F-M/\“f%%'z:t\ T b AHTITANCKD, BRIZHEE SN

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

TWB728%, B A DITEROHEE LT ET,

3. W@ 27w TAaEIE, VL 21.8° T,

Fh T AL 9 FICKDINZT T (1.8°) EN—TF 2Ty
7 (09°) #YIDWABZENTEELT,

4. BB Ly b E Y RIS KD | AR IO R B A A K50%
IZHZEN, T—4BXUF ITANNOEE FAMUKTE £,
FA T AL v FICEkDAB AL Y X% Y DON, OFFDOY]
WANTEET,

5. BE— 2 ORH) % OFFIZ T 28868 (4 X — 7)) 2MfFnTnEd,

6. FIANDANEFIE, CCW&CW/SILZATE—F (27501
ZAN) oL ZMEEFRATIE—F (USLZAAT) OES
EhED Y VIS v FOUD A TRINTX 9,

7. AIEEPUC K D 2A/MH F TOBBFRREMERICTEE T,

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

electrically insulated, rendering them immune to power source
noise.

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

changeover between full-step (1
operation.

.8°) and half-step (0.9°)

4. The automatic current-down circuit decreases the flow of

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

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

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

7. The variable resistance feature enables the current to be set

8 . HUfH AN,

B K354/ specifications

HEE =, REE 2 IS TE £,

arbitrarily up to 2A/phase.
8. This step driver can be installed either vertically or horizontally.

c € CE~x—%>7%

EMCERICEEL WA L%
BEEELET,

i = ltem AU9110
EiR Power source |DC+24V  £10% 3A Max. (£HESE) (total current consumed)
HAEIE  Output power source | 2A Max./H TIEEHRVRICTERE (HHEF 1A/M8) 2A Max./use Set by variable resistance (VR)(1A/phase ex factory)
BB 5 3t (HTRS2AERRD) 118 Fh#% 2 3 1-218h 2 3 218 Eh 2 3
. 1-phase excitation ON | 1-2 phase excitation ON | 2-phase excitation ON
potaton Mot =1 721 » F ﬂ ﬂ Fo TR Y F u ﬂ Ft TR F ﬂ u
(ex factory 2-phase excitaion) | o) witch OFF| Dip switch OFF | Dip switch OFF
74 MHTFTLP521 () ABEH220Q BIEEE  AX

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

ADESEEE  Inputsignal cireult | 5745 55 ¢ X A8 10mAELE20mARIT
Photo-coupler input current ranging between 10mA and 20mA
1/NILZ AT DIREEN 7+ AT Z7DEFR EEERAM
1-pulse input VEIAVEEVE 2 DIR signal's photo-coupler current and rotation direction
PULSE Jumper switch 1 ON CWIEl#z rotation
DIR OFF CCWIEEz rotation
2/XJV XA Z. CWAAEFICCWA N DT + h 57 ZERISOFF,
) . 2 CCWANREFICWATDT A+ NHTSERIGOFFDZ &
Appe |2PUlseinput RN E R RIBFIC. CW.CCWAHI/SLZXEAN LAV &,
ot s=il7zal CW Jumper switch 1 Note : Make sure that CCW input photo-coupler current is switched OFF
putsig during CW input, and CW input photo-coupler current is switched OFF
CCW during CCW input. Never simultaneously input pulse to both CW and CCW.
2 1 x—=7 T4 M TITDERNONTE — 2 H EREE 74 NHT T DOERDPOFFTE— & bk
#H ENABLE Motor is not energized when photo-coupler current is ON. Motor excited when photo-coupler current is OFF.
; (HRRE1 /3L Z AA) IV G5 wsecl EST EA VAL TH B2 usecl T T A AT T DEFRNPOND 5OFF TEIE
v (ex factory 1-puluse input) | Pulse duration of 5usec. or more ; rise/fall time of 2usec. or less  Operation starts when photo-coupler current is switched from ON to OFF.
7 XAV ZERZHAZ K TILEA
% HAOES CKOUT (CKO) Land for input pulse checking TTL output
| Output signal [ E R e Edm 1 (1S) EhERESHmT 023 (V) =1 (A/fH)
9: Current-setting terminal (IS) | Terminal for output current checking 0.23 (V) = 1 (A/phase)
B R (5 ] ANIVADIEN H 58] 1sectk.  FEFERF 1
A BEHL >~ hotn > In operation HAERNHIS0%IC5 7 LEd,  NotlInoperation
'r.. (PR BN FEXTE) . ON Output current decreases to about 50% ON
A Automatic current-down | > ., 7z f . F U normal rate about 1 sec. TAvTRAL Y F u
(ex factory operation setting) | pip switch OFF after first transition of input pulse. Dip switch OFF

EESRE B fF B 0~40C 90%RHUT (ET|Eh&EZ &)
:mbieﬁ]tnl\ In operation or lower (Note : Guard against dew condensation.)
temp./humidity ﬁé =B —10~70C 90%RHLT (@mhzz &)
In storage or lower (Note : Guard against dew condensation.)
MBS RS X7 8INT Y T XHP-6 (JST) 118, XHP-8 (JST) 118, 3% FBXH-001T-P0.6 (JST) 14 1

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

NS WAL CN2(B6B-XH-A : JST)
Insider of driver
TLP521 —
220Q T B (&) (BLUE)
/\/\/\/ — ? B (#) (RED)
- ’C_ LA (#) (GREEN)
T A (£) (BLACK)
T COM2 (H) (WHITE)
AV T COM1 (&) (YELLOW)
[N e
CN1(B8B-XH-A: JST)
8 GND
7 DC+24V
T 1 x—J -
| ° | ENABLE
5 A %—=T I+
I ENABLE
4 PULSE- (1/¥JL X AF7BF) CCW- (2/XJL X A FIB%)
— (for 1-pulse input) (for 2-pulse input)
3 PULSE+ (1/¥JLZAHKF) CCW+ (2/%)L X A/1EF)
— (for 1-pulse input) (for 2-pulse input)
2 DIR— (1/XJLZ A HB%) CW— (2/%)L R AF7B%)
—_— (for 1-pulse input) (for 2-pulse input)
1 DIR+ (1/%JLX AHB) CW+ (2/¥IL X A F7B%)
(for 1-pulse input) (for 2-pulse input)
A I .
WS outline
ONfEl ON side )
IS (FF v 7iHT) / OFF{8l OFFside e
(RED checking terminal) A —— .
GND (BF 1 v 7#F) ﬁ 123 /£ | 5
BLACK checkin terminal)\
CKO (5> K) (Land) — _
Sy L INAA y F2 E— B'igs‘jvi?c?'r 77
Jumper switch 2
T L INZA Y F T BEZ:¢)
Jumper switch 1 Variable resistance S
< <
© 0
% oooooooo oooooo "iﬁ\
Sl b
1 8 1 6
6-¢ 3.5
(3.5) 652 B6B-XH-A(JST)
HFXHP-6(JST) B
Attached to counter XHP-6 (JST) 2
- 18
2
HEICEEIR 3 =
Name plate included 6502 B8B-XH-A(JST) A
on the reverse side HHFXHP-8(JST) IR >
Attached to counter XHP-8 (JST) T
M |
___________________ %
I o
| Ik £
A
s & &1 : g H
: =~ eh L,
N~ I I [ T 1 I
- 2 [] [T [1
| ® [ %
72 e SEN
BESTIERAZEX0.5

Unspecified dimensional tolerance +0.5
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2V I0RTYTRSAIN

AU9114
DCEE'/EFH for DC Power

TR 5

LG

E Features

1. 74 9724 9 FICK ORI 27 v 7, 1/8&1/160~4 1.
s Z7y FIUDBEZABZLNTEET,

2. MERIET 4 v T AL v FITKD,
BIIL05~2.0AIRET SN TEE T,

3. 749 T 24 v FICKDMIMERIE 1 SV Z AT S zsje 3
HrfES) & 2790 2 AJ) (CW7 L 251l & CCW7 SIL 251]) %

YoErszenctesd,

4. WZEPPUC KD, AT SOV Z BT BA > TZ RWIFIZ, E—
HIRS 2 EE AL Y b &2 v DOR
BRHD, T2 MO F IANORMEMNZZZENTEET,

2 W ER%10%~100% 12

1/8,1/16 %4 22 ATy 7 Xk
Quiet and Smooth 1/8 and 1/16 Micro Step Available

With the dip switch, the driving step angle can be switched
between 1/8 and 1/16 micro steps.

2. The combination of variable resistance and a dip switch enables
motor output current to be set in a range between 0.5 and 2.0A
per phase.

The dip switch enables changeover of output signal between 1-
pulse input (pulse string and direction signal) and 2-pulse input
(CW pulse string and CCW pulse string).

4. Variable resistance provides for an automatic current-down
function that reduces the motor output power 10~100% when the
input pulse is not detected for at least 1 second. This helps to
keep the motor and driver from heating up.

IR EE RN A1)

.ﬁ:ﬁ Specifications

15 B Item T 1% & Description
TR Power source |DC+24V  £10% 3A Max. (&HESE) (total current consumed)
2A Max./TH RAIEIEIMVR. 71 v T XA v FIC CRE
HAER 2A Max./use Set by variable resistance (VR) and dip switch.
(EFTREH. 1A/18) TRLHE (05~10A) 123 TRHEE (1.0~20A) 123
Output current | Power source L setting ON Power source H setting ON
(1A/phase at high setting ex factory) | 7« v TZXA v F D D ! Ty TRy F D D i
Dip switch OFF Dip switch OFF
(7O T QEE 123 16E% 123
BERA (Hdﬁhaéx) 1/8 steps ON 1/16 steps ON
Micro step changeover | > 721 » F Ul Ty TR F OR0
(1/8 steps ex factory) | Dip switch OFF Dip switch OFF

7+ MATFTLP2530 (RZ) CW,CCWAFH ANEH220Q
Photo-coupler TLP2530 Toshlba) CW and CCW mput Input resistance 220Q

ADESEEE  Inputsignal cireult| 57k 5 5 571 p1gy (HZ) 12— JI. K548,/ 32 hO—ILAR A #2200
Photo-coupler TLP181 (Toshiba) ENABLE and Driver/Control input Input resistance 220Q
1NV ZAAA o 123 DIREED 7+ bHTSOEH L A AR
1-pulse input TAY ?Z'f v F ﬂ D D ON DIR signal's photo-coupler current and rotation direction
PULSE Dip switch OFF ON CWEI#s rotation
DIR OFF _ CCWIEI#R rotation
2/NIVZ A A CWANBFIZCCWAAND 7 + b H TS5 EFILOFF.
) . 3 123 CCWAIEFIZCWASIOFFD Z & |
_o |2pulseinput FAYTRAYF ON F7=. RBFHICWCCWANIT/ LR EAALBEWE &,
ljﬂ‘?"? CW Dip switch i D D Note : Make sure that CCW input photo-coupler current is switched OFF
Input signal OFF  during CW input, and CW input photo-coupler current is switched OFF
CCW during CCW input. Never simultaneously input pulse to both CW and CCW.
1x—JI 74+ NATTDERHNONTE — 2 W EFHE 74 NHTTDOERDPOFFTE— & Dbk
ENABLE Motor is not energized when photo-coupler current is ON. Motor is excited when photo-coupler current is OFF.
(HREEE2/N LA A F) Bec S REEBB80KHz (% 1 7 O8F% ¢3,000min '(rpm)~ 1 7 O16E% ¢1,500min"(rpm)) 7+ ~7 7

(ex factory 2-puluse input)

S DERNPOFFH 50N TEIE
Max. response frequency of 80KHz (3,000min."'(rpm)at 8 micro steps ; 1,500min."(rpm) at 16 micro steps)
Operation starts when photo-coupler current is switched from OFF to ON.

CKOUT

AHNIVZFEBHmT 74 FH 7 71LP127 (R2) C-ERF
Terminal for input pulse checking Photo-coupler TLP127 (Toshiba) C-E output

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

IANPL V3 e
Current-down setting terminal

AL NIRRT (0.225V+0.1) X100% (LHEE )
Terminal for current-down checking : (0.225V +0.1)X100% (for both L and H settings)

BEHL > RET
(HTTEF50% 3% %)
Automatic current-down
ex factory setting : 50%)

A]ZEIMIVRIC TEHRTE (10~100%"“t‘1) AN ZIDT 4 b HTSDERNPOFFH SONL =7z 1%
h5#)1sectk. HABRI ET2 L

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

ENER BRI 0~40°C 90%RH IF (EBEh &2 &)
Ambient Temp./humidity in operation or lower (Note : Guard against dew condensation.)
RIEFEERTE -10~70°C 90%RH LU F (fET|hHEZ &)

Ambient Temp./humidity in storage

or lower (Note : Guard against dew condensation.)

XTA TRy FHPNBZBEIVEY FXA v FERLTTEL,
Press the reset switch after the dip switch has been changed over.
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[0 . . _ _ o8, = ~ . .
.%“}L Connection diagram CN1(B7B-XH-A) E> 7441 > Pin Assignment

& # Name
C RS mE EXNo.| 1/9LZXAHDEE 2 X)L A AT DRF
CN1(B7B—XH—A)| Inside of driver | Pin No. For 1-pulse input For 2-pulse input
—_— TLP2530
S N=R ey | CN2(B6B—XH-A) 1 DIR cw
Inside of controllerl 1 12209 “K | 1 2 PULSE CCW
| TLP25E 2 3 1 %— 7/ ENABLE
l 2] 3 A 4 K34 /8/3> hE—JL Driver/Control
‘5' | | TLP181 T4 % 5 DC+5V3E > common
3 ~K l_l 6 CKOUTMD L 7 % collector
‘Eﬁ» | TL'”E s B 5 7 CKOUTDI I v % emitter
4 ~ ¢
*;’iﬁ; -y |6 COM 2
Unconpected | CN2(B6B-XH-A) E>7#4 > Pin Assignment
DC+5VaE> 5 on
common TLP127 | CN3(B2B-XH-A) E > No. B fi
CKOUT®OaL 7% 6 L 1 GND Pin No. Name
collector 7 :IM{ +—
CKOUTDIZy# — 42 DC+24V E—%COM1 Motor COM 1
emiter | | __ _—_—— _1 $

£—%2COM2 Motor COM 2
E— 2 BhREtE A Motor-exciting pahse.
T — 2 EREHE A Motor-exciting pahse.
E— 2 hk&#E B Motor-exciting pahse.
E — 2 hk&#E B Motor-exciting pahse.

ool w|N| =
wlf | >l >

CN3(B2B-XH-A) E> 741> Pin Assignment

£ > No. =4 o
Pin No. Name
1 GND
2 DC + 24V
A O .
WS outline
72
FroT Ry F ONfl side 5
Dip switch OFFil side e
Pl b LTI F
Current-down setting terminal HeA e
(?ulrlrent—setting terminal ?ggrbcizgw?i!%ﬁﬁsle%iigﬁ
oND SO BRRERTEER
\Q@@ VR for surrent-settin o
N[  VesrRAyF 3|3
\& b2l Reset switch Y
TP
ARERRLER (TBREER) §|
Unused VR (Position as desired) é}
% LI I:IDDDDDDD\H nDDDDDDﬁ r\vj\
1 1 7 \d 6\
CN3 CN1 CN2 6-¢3.5
(3.5) 65%02 B6B—XH—-A(JST)
HHFEXHP-6(JST)TE 3

Attached to counter XHP-6 (JST)
EECEAR _XH—

Name plate included 6502 *ngxﬁg-é((jg))ﬁﬁ

on the reverse side Attached to counter XHP-7 (JST) [

B2B—XH—A(JST)
h [ FAFXHP 2SR
I | I Attached to counter XHP-2 (JST)
8 ol !
==

T © I J

| BENTEAEL05
Unspecified dimensional tolerance +0.5
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#
2
2

£
7
T

e
B
7
1
N
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