FRA AL LET,

Motortronics® Catalogue No.T12-1313N26

STEP MOTORS

ATFYIE—H

SR S ML BAY— FEHRIZES> -HREN BT TF.
HB 1YPE (2PHASE)

238 s o a4~

178

Zamagaua, TAMAGAWA SEIKI CO.,LTD.



Zj_-‘yjo:E_ él?rHélgEM OTORS
f?.-' ' H;Ja-

[ZFyTE—2D/INT]
.zj_-\/7°:E_@t£i7 ............................................................... 2
I N D E X WHAT IS STEP MOTOR?

WAT Y TE—FDIFE oo 2
SPECIAL FEATURES OF STEP MOTORS

.15'770'—5—90)};5%@] ............................................................ 3~5
APPLICATIONS

.27_-‘/7°:E—’5'0)*§¥E ............................................................... 6
KINDS OF STEP MOTORS

.1;“?7‘,%'—'90)%%};&:7@% ...................................................... 7~9
DEFINITIONS OF TERMS FOR STEP MOTORS

W GHHERENTTL - oovvreeeerer 10
DRIVING SYSTEM

WERENEIER D H — JHBUTEE - veververereerereerermereeese i 11
DRIVING CIRCUIT (Serge absobing circuit)

BWAT Y 7 E—ZOUSHHE (BEISHE) oo, 12
CHARACTERISITICS IMPROVEMENT FOR MOTORS

[ZF v TE—2DEVH]

WistED S (AR MV ZAT v T A% TBAH—5E e 13~14
A TABLE MAJOR OF SPECIFICATIONS

.%Eif ( 2R 'TE'I‘E:“E—X > I\E-I-E\ EEWJ) .............................. 15~19

SELECTION (Torque, Moment of inertia, and an Example)

ERHR E DGR | oooveeerrmmmneremrmmmii i 20

CAUTIONS FOR HANDLING

[T v 7E—2ERIHEE (EESM - S - B5)]

INDIVIDUAL SPECIFICATION

e SIZE 11 1,87 cveevererrnrertuen ettt 21~22
B 4 =3 1 T T N 23~24
¢ SIZE 16 0.45° J0.9° /1,87 ++vevererrmrmermnemernuneeiiineiiee it 25~26
B S V4 = W 1K M T N 27~928
e SIZE 18 0.9° /1.8° ++eevrrerrurrerrurnetien et 29~30
e SIZE 23 0.9° /1.8° +reevererrueeerrueeetiee e 31~32
¢SIZE23 18 /S RILT B AT cooovreemiiiiiii 33~34
e SIZE 34 1,87  ceeeeerereueeentieneti et 35~36
¢ SIZE34 18 /S RILT B AT cooeereemiiiiiiii 37~38
e SIZE 42 1,87  ceeeeerereueeentien ettt 39~40

[248. 5HRTYTE—EI>0—4 (BFASEEA—TE#EA)] - 41~42
2, 5 PHASE STEP MOTOR ENCODERS

2Ty TE—E2RKS51/\]
2 PHASE STEP MOTOR DRIVERS

m2iE X Ty TRSAIN AU9110 (DC24V%;"}§FE) .............................. 43~44

2 PHASE STEP DRIVER

WY 7ORF7 v T RZ4/8 AUI4 (1/8116 AT v TXIE) - 45~46

2 PHASE MICRO STEP DRIVER

1 agans,



AT TE—EDIIINYD

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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APPLICATIONS

W) aREUA. Ny FEEIA

@ Printer --- for feeding paper and moving head

Z
a‘_
E
7
i
Ed
D
J
7
VA
7

T2 AN
Data input

|

F—&3> hO—JLEEE
Data control circuit

i
> bO—JUEIRS
Control circuit

HEIX V) I EE R ANy REEENHIEIEER |

EREH PR |

Driving circuit | Freeding paperQd Moving headO

control circuit control circuit |
| 1 3

| > - |
REBB S ILT/UVR I8y 71V E R |

| Timing pulsed  f«— Clock pulseO
| generating circuit generating circuit |
ENEH g = = = = =

Driving circuit

WL AERICE T BHMEOETEY

@ Feeding defined material in a press machine

24 I JES

Timing signal
L mH *UE |
i Counting FeedingO:
i number volume i
PR
Presetter

EREhEE

Driving device

Zangaug, 4
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7 APPLICATIONS
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|
N @777 IUADEH
é @ Application to a facsimile
VAN
) 6 )
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 — / — -
a roller for S 3\ Recording device (Main scanning) ] SOSRMEE (EED) 48
feeding paper A %C‘E /TBT\ Recording device (Main scanning) %%
| < o o =
o [ ] 8
27y TE—42 (BIER) I 27y TE—4 (BIER)
H Step motor(Vice scanning) : Step motor(Vice scanning) |
| ]
BEEER
Telephone network
@ 7 DD s A B @ Other applications
S Ak I - Paper tape readers
FT—T ML= - Fxwh - Tape trace checkers
- KBS 3oL ¥ —FIHNDIEHA - Application to solar energy : heliostat driving
--------- AN F 2 & b EREI - 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
VRIZ. PMIE. HBERH D £3, (&)

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 _

PM B ophases 2, 4, B1845°,90° /AT v THA
4 18 2, 4, Multi-poles  / Step Angle
4phases

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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DEFINITIONS OF TERMS FOR STEP MOTORS

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

2
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4
>
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Ed
D)
7
7
VA
)

1| A B3 E— B fr TE =
1 E @R OB R Q 27— 2 EHD 1 AL 72 Y) OE AL
Winding resistance
2 BIRA L HT52R L mH 27— ERD VAU DA 247 8 > ZADBALE,
Winding inductance
Bl FORICEAT BEHEE— X > b,
3 E#EFvA F— v Ju kg - m? Ju= GD?
Rotor inertia 4
BlEFICKABADPFERAI N TWBIIEEIC. ERHRIA
F4FURN LY ] BETHEED S ML EINA . ﬁfi@ﬁ[%i[}éﬁf;t
g T o Te Nem | icmes 3Bk Ly, EERMRE LY LB
MLT7EHLD,
25y TAE o FREDEREARICE > T 1HBH/NIVRICKET 5 E
E e 02 B | grsonmnEEAE,
1 FERRERE L - E DX Ty TAE
VR D54
gr—_360°
B m-Z
7 ERZTy TAE o1 ° (&) PM#Z. HB D154
Basic step angle 9= 360°
= 2m-z
m: X7y ELTE—2DOHEH
z : O— 2 I3 BT EL
8 ' & 7R In A RSRIMPRE LA G E A EE L TED - EEERT R,
Rated current
. F & B F Va v HELTIERERERTDICRELAFENMNEE,
Rated voltage VR=R " Ir
o FRE DA RICTE . ERER TR L . BT
10 R=ITq 2T bVT Th N-m BB S AEEMNES AL E EICRET BRA ML
Holding torque Jo RAEIENLZEDBVS,
ATvECTE—2ERETEH-ODANESE. B
. MR 7= DISILABTRLEDD,
11 AR fo pulse/s INILVZBEEEE BV,
Pulse rate B & L T “pulse per second” DB (pulse/s) & AW\,
EUL.EEEZEELEVGEIE (pps) ZAVWTH &L,
= (AR ENE BERRET HELSE5Z Bﬂ%: 2Ty TIROEREY/ NIV
[ Maxiﬁwium self—starting/frequency fs pulse/s ZEIREICRE L CBEESN IEES &K/ NIV X B
- EASESEER ‘o pulse/s %%ﬁﬂf%t:ﬁb\T\ FIEREER AJRE & s A BRED/ VIV X
Maximum response frequency Eﬂiﬁo
14 e & b7 Te N-m | &35/ UL AEEHT. BEBARELRAAR ML,
Starting torque
15 B b7 Ts (fo) N m | SEB/ORERRCEE N LOBRSEER, 257 (2 TREEbL T,
Starting torque characteristics
16 BALD b T Tem N-m | 10pulse/shl T (EREH L 2 ELRALC 5} BEEE) bV 5 DBATE,
Maximum starting torque
17 Bi B bV To N-m | & 25880/ XEEB CRMESGAEELRA ML Y,
Pull-out torque
18 B L To (fp) N-m | SE/OVEREERBS b7 ORREEER, 20 -1 T BV,

Pull-out torque characteristics

7/ aingaus,
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B £ B %8 =

Self-starting region

2Ty TIROERSE) IV ZEEEICEIE L TieE - 51k
7T & B4EH,

20

@ # & %5 8 i

Synchronizing operation region

EiEEE e 8B A . NIV AEERERLICEREET
Wo IEE. HBAVIRAR ML EEMSE TV
BEIC, BETH. Rzt LbH§I0EE T E 25EE,
X)l’_%ﬁiﬁt #)L\io

21

INIVA LA K
1 F— v

Pulse rate vs. inertia characteristics

fsL(Ju)

pulse/s

BfRM -2 v EBERBEKBOBEREZRLAZHD,
—MIC. BEAF - v DEINE & HICBEEREKE
HIMET L. BEOEE ML EETE 5511,
BIEROXDBERNIBILY B,

fsL fs

Vit
S Jm

fs: BT BREIEIEE  (pulsels)
fs : AT BREENEIEEK (pulse/s)
JBRAMF— (kg - m?)
v EEFAF—2 % (kg - m?)

22

INIVA LA b
NIV 7 4%

Pulse rate vs. torque characteristics

T (fp)

ERED/ NIV X ELEE & BAE MV & ORIRE MR,
K=IWF 2T LY Th
BAREIMILY  Tsm
fmEIRILY Ts
(R =71 > T4
BRERLY To
(RIV—A > T 4E)
[ Ef & EnsE e
(XJL—4E1R)

(R — FZ by T5ER)

‘ B E)RIE

—= INJVAL A~ fo(pps)

RABREE KL fs

RAISE K
e

23

A E B E

Angle accuracy

OEAEDIEEERTHDT.

(1) 8% 1L A 322 Positional accuracy
(2) B AERZE Step position error
PH3,

24

BLEsERZE

Static angle error

€p

%

EATIRETAREDIEARIC L > TERICTEIRER
ERLT, AHBFOEBO—HEHESRELT. Z0
mAS 1 ATy TdDOAETEMEEI D, CDEE
DOEEZFDEHLEOMUE EEROABENEE, X
Ty TZEII360 IChE>THEIEL. ZDEDT T X

BIORAEE Y1 F RADBKEDEDN+DE, *7-.

RDESICKRTZENTE S,

., [IH+n6il+1—A0i1]
Eo=% 20s

X100(%)

Ev: FHILAERE
+A0i - 7"51%*1@ (Oi—ies) .................. ()
—NGj: < a4 j'ZHEE'jC'ﬁE (9]-_]95) ............... (F-l—x_)

Os: (BRERAD) R Ty TREL ovveereeeeeee (%)
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H B H & CEN= B fr E =
+A6 +A0i
A
o4 Bk A s €, % E Do
Static angle error az
=
()
—A0 )
EEZ —A6)
EETRETAHEDOMEARXICE > TERICERER
ERLTC. AHBFOEBEOD—mEEESRELT. 2D
RSl A7y T OREFEEESES, DEX
DN ATy TZEOREE, BREDXTy TAL
NDE%360° ICHiz>TRIEL. ZDEDTZZADER
KEEYAFRADRKE, £/-o ROLIICKRT
ENTED,
) £s=i%ixwmw
- B R EE A c. o :
Step angle error
RU £s =89 100(%)
T TUC Cs B EIRE s (%)
0011 75 RBAE
(= Hi—Hi—1—95) .......................... (f}{)
—Ngj: ¥ 1 F ARKTE
(: Hj_gj—1_93) .......................... (}-‘él-y:)
Os: BRI R T v TR e (%)
26 E27 UL RE8E AGH o () :E—gﬁﬂi@?_;\;'(@%%ﬂ:ﬁlgﬂﬁUélEﬁiH%ti@ﬁﬁﬂ%
Hysteresis error t@iﬁij(ﬁ Fi_ﬁ',—'& =o

B V1 7 H0X7 v 7ERE) (Microstep drive) |

| B HiRIFK (Resonance)

2Ty TE=AE, —MCEAZT v TAEZ DL TH
TRXNBH, BRERE IV PO —L$BZLI2k-T, £
RZT o THEBXINCE SIS HEIL THEITx 5,
(11}[]%_@“%6 ............ ie) OB R AEYA IO RAT T
W#), =27 v TEEE SRS,

B XO0-7v7. AA—41J > (Slow-up, Slow-down) |

Z 7 v 77— 2 ORMEEE = FH L, SdE T3 5
WA, Z2u—7 v 7 - Z2u—2 VORI FEAGS A
%, ZHICIE, BRI, BERERE. STEHEAu-T v T,
20 —X Vv EERD D,

(1)XB8—=7" 7 (Slow-up)

E— AP ASOL ZIZFEM L THEEES 5 X 51, BXEEN
B w S (i & 28 TR 5 Z &,

(2) 20— 47 > (Slow-down)

E— AP ASOL ZIZFEM L THEEES 5 & 51, EXEEN
B (i E & 728 CioR§ 5 Z &,

Q ingaus,

27y TE—RZEWBEIL =L X, b B REOERENE B
BOWTRICIREBIAKZ L 5720, 11 b Lo O H%
A4 BT DO ARE 5 RS, SLFEBIR L 20D,

| W BfJL— 7l (Closed loop control)

2Ty T E— 2 ONERAME A B L, BEE ORI
ST, AT DR Z 16T — % ZREIT 5 5k, [E
B HEE LT, Ty a— 25T 5085 5,
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DRIVING SYSTEM 7
T
=4
1.1=FKR—5 1. UNIPOLAR ‘9
Tl e 3 0D A5 1 St s
— 7€ T FH I E R Yy
Yoz se0T Ccom
j‘o
S3
1.1 11HEhEE 1.1 One phase driving
WEE 1O A LR IZIIGERAER L E T, 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
HE 2 O LIS ERAER L 9, Insert voltage into two phase coil regularly.
Step 0 1 2 3 0
St ON ON ON
S2 ON ON ON
S3 ON ON
S4 ON ON
1.3 1-2 1HEIEE 1.3 One-two phase driving
1MHE 2MHAZHIZIEERARL 9, Insert voltage into one phase or two phases alternately.
Step 0 1 2 3 4 5 6 7 0
St ON ON ON ON
S2 ON ON ON
S3 ON ON ON
S4 ON ON ON
2.\ K—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 3 T - T -
0 + - - +
B B

agaug, 10



A
5‘-
4
>
i
Ed
)]
/
i
VA
7

BRENE]EE DB — o IRAE

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

[

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,

11 swigyaus

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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CHARACTERISTICS 7
IMPROVEMENT FOR MOTORS J,E
Ed
ATy TE=ZFIILZALA ME EF TN & The output torque of a step motor shall be decreased 9
HITr v Nk LE 35, when a pulse rate goes up. /'7\
TRHIEEBROA VA 2V ZIZED | EIEKO Torque shall decrease because the current cannot flow %

EWE X I ERERECENAL . FALZET 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 -
—E _ & t
I= R(1 e t)
1. BFRB5TDOF B 1. The usage of Series resistance
Kl 1 E AN LI A N B, Lessen. Tlme Cpnstant by connecting Series resistance
L to a coil in series.
HER T = —1—
Ru+Ri . _ Lm
Time Constant T Rut R
(-Lm=Motor Inductance *Ri=Series Resistance)
Rv=Motor DC Resistance
R Rwm
L MW
R = 7 T
= o
» E |' ! -
=] g E 72
B 2 b
R
VW o JVLXLA b
Pulse Rate
& 1% Bl
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.
LT, L .
ARATT 3. Chopper driving with Constant Current
R . This is a system to control the voltage higher than the
8. BB F 3 v /N—ERE rating of a step motor by chopper, and excite the step
E-HOEKIDEVELEEF 3 v/ -T2 motor.
Yha =L, ATy TE-XIZMEL £9, 4. Over Voltage Driving
This is a driving system to increase an excitation
4. \BETERE) 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,

P
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N Ty MBI

A TABLE MAJOR OF SPECIFICATIONS HYBRID TYPE
T4 X 2Ty THA i =X EREE EIRER F=NT1 2T MVY AEH A X BRI A%
Size Step Angle Model Number Rated Rated Holding Body NR=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 2
1.8 TS3214N12 4.3 1.0 0.18  (1.8) [135X40.0
1 1.8 TS3214N13 12.0 0.19 0.06 (0.6) [135X25.4
4 1.8 TS3214N15 24.0 0.19 012 (1.2) [135X40.0 2,24
1.8 TS3214N16 3.2 0.35 0.06 (0.6) [135X25.4
0.45 TS3216 9.0 0.24 0.035 (0.35) [139X27.0
0.45 TS3216N1 12.0 0.3 0.033 (0.33) [139X22.0
0.9 TS3166 12.0 0.32 0.05 (0.5) [139X22.0
16 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 26,26
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) [J42X39
1.8 TS3617N2E5,N12E5 6.4 0.8 0.26 (2.6) []42X39
1 7 1.8 TS3617N2E6,N12E6 12.0 0.4 0.26 (2.6) []42X39 27,28
1.8 TS3617N2E7,N12E7 24.0 0.2 0.26 (2.6) []42X39
1.8 TS3617N3E8,N13E8 4.0 1.2 032 (3.2) [J42X47
1.8 TS3617N3E9,N13E9 7.2 0.8 0.32 (3.2 [42X47
1.8 TS3617N3E10,N13E10 12.0 0.4 032 (3.2 [l42X47
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 29, 30
1.8 TS3118N35 12.0 0.165 0.035 (0.35) $46X13.0
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vEwS XTFyTA i = EIEE ERE R F=WT 12T MY wEY 14X {ERN1LA%
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 TS3090N14 12.0 0.2 0.18 (1.8) | [156.4X38.1
0.9 TS3090N6 4.0 11 0.18 (1.8) | [156.4X38.1
1.8 TS3103N2E9 6.0 1.0 0.25 (2.5) | [56.4X38.1
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 31,32
1.8 TS3103N3E1 17 47 0.72 (7.2) | [156.4X76.2
1.8 TS3103N3E2 4.7 1.8 0.72 (7.2) | [156.4X76.2
1.8 TS3103N290 2.2 25 0.85 (8.5) | [56.4X76.2
1.8 TS3103N4E11 2.5 46 1.08  (10.8) | [56.4X101.6
1.8 TS3103N4E12 3.4 2.9 1.08  (10.8) | [156.4X101.6
1.8 TS3653N1E1,N11E1 5.2 1.0 0.39 (3.9) | [156.4X39
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
23 1.8 TS3653N2E5,N12E5 36 2.0 0.9 9.0) | [J56.4X54
33,34
Hi Torque 1.8 TS3653N2E6,N12E6 2.3 3.0 0.9 (9.0) | [156.4X54
1.8 TS3653N3E7,N13E7 8.2 1.0 135  (135) | [156.4X76
1.8 TS3653N3E8,N13E8 45 2.0 135  (185) | [56.4X76
1.8 TS3653N3E9,N13E9 3.0 3.0 135  (185) | [156.4X76
1.8 TS3653NAE12,N14E12 2.2 5.0 2 (20.0) | [J56.4X84
1.8 TS3134N316 1.9 4.2 135  (135) | [182.6X62.0
1.8 TS3134N52 5.8 1.6 135  (135) | [82.6X62.0
34 1.8 TS3134N317 3.0 4.0 2.3 (23.0) | [182.6X94.0
35, 36
1.8 TS3134N1E2 25 46 2.3 (23.0) | [182.6X94.0
1.8 TS3134N319 4.2 3.5 4 (40.0) | [182.6X129.0
1.8 TS3134N2ES 2.5 7.0 4 (40.0) | [182.6X129.0
18 4.5 245  (25.0)
1.8 TS3684N1E3,N11E3 1.28 6.4 343  (35.0) [J86X79
2.56 32 343  (35.0)
34 2.8 45 539  (55.0)
' 1.8 TS3684N2E6,N12E6 1.98 6.4 765  (78.0) | [186X117.5 37,38
Hi Torque 3.97 3.2 765  (78.0)
3.36 4.0 735  (75.0)
1.8 TS3684N3ES,N13E8 2.39 5.7 10.39 (106.0) [186X156
4.7 2.8 10.39 (106.0)
1.8 TS3242N1 7.2 4.0 8.1 (81.0) | [1104X148.0
42 1.8 TS3242N10 5.0 5.0 5 (50.0) | [1104X97.0 39, 40
1.8 TS3242N11 3.84 3.4 11 (110.0) | [1104X148.0
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ATy TE—IDEFEE

SELECTION PROCEDURES FOR STEP MOTOR

MLVIER D 5 DEE
BB ORE LR 0 i MO B £ B
v LA ET,
ﬁﬁbl7iﬂ B 2B 7201 P L AR L £,

Y
IBMEE—X > FEH

A
'7_'-
b
7o
€
|
4
D
%
[
;]

g?%%tv~7$§®%~ammﬁﬁﬁ%~xyb%ﬁmb

Y

)& LA E RO IR 2 5 S S8 — Y 2 RD F T,

g RE/NG—2DRE
Y
A R LY DB ?En&—yaﬁﬁ%—xyb%éahm@bwaéﬁﬁbi
Y
Do Bfaf PV LR ML EMAT, v =YV aAhDDICRAE
e A BEHFTCE— MBI LY 2RI LT,
Y
| [ . _ T—AMBEIL T EIUL AL A b — bR % LB U BRE)
NG INIVAL A b — ML 7454 & DR WHE T 4 A HEL 25
OK
Y
®T
HEAFTHER
—_—_— BF | sma(BonIR)zTy TRE R &L R R
0 v={ -f[cm/s]
HA ¢ =1Vo- TS [cm/step] v
f=7[pps]
NI BRE)
—mD 0 — 1D s
(= 360 i [cm/step] V= e i [cm/s]
_360¢i _ 360iv
b= TOs [Cl’l’l] = nDOs [ppS]
__P 6 __P 6
(= 360 i [cm/step] [/ 360 1 f [em/step]
_ 36041 _ 360iv
P__Bs [cm/rev] f Po- [pps]




RIRERDEERE & /VIV X F R BEIE L /VILRE E—2fllps RE-2BHEE—X2 b
0.f ¢t=A- ¢ [cm] Ju: %; 5%[1]}@%2‘&5‘[‘&*\%— AV b
N= S [min~!] In: &EOHEMEE— X~ b
6i
{t=v -t [cm]
T JL=J1+7J2_;J3 kg - cm?]
GiIN A_T [pulse]
6
=g, sl T Tt

A=f - t [pulse] JL=J1+ 23}2# [kg - cm?] 2
:
¢ =5 fEhe (e ik D &) [em/step] P=1— Ity F [cm/rev] A=/%)L 23 [pulse] -
Co=IRA% P CO WA B [cm/deg] v =FEHE [cm/s] tr=T4E& [cm] E
0s=Z 7 v 7 FifE [deg/step] f =71 2 FEWEL [pps] t =pr EERM [s] I
| = D=H&%EE 7 — U % [cm] >
-3
%

B MV DEER b L2 55 [N - m]=10.2kgf - cm

R—JV1 UBRED
_F-P  uRPo. 1
TLr=¢( o +—2r[ ) : [kgf - cm]

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

70'— U EEQ N

#D _ (WFA+W) nD
J = i
_ (wFATW)D [kef - cm]
Fa 2i
T4 - NJL NERE)
S« EZF L ERED
TL=L LD—LP[kg cm]

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

Ti= =22 [kt - cm]
F=#l 7 mE [kef] Fa=%}J7 [kgf]
Fo="T A& [kef] Fe=FHiAMER LI CH 5 & ZDJT [kef]
wo="TIETF v b OEELRE (0.1~0.3) W=u—2LtF—-7LORER [ke]
n=2h% (0.85~0.95) w=HIBTE O BE R 0.05)
i=yke b a=1E7#HE [deg]
P=1) — F¥E vy F [cm/rev] D =ik 7 — V% [em]

aiwgaus, 1 6



e
5‘.
b
>
S
[
A
()

)l
{1}

SCH

RIEE — X > hOHER

AROEME—X >k

8

J= L WD12=;—2 0¢D1" [kg - cm]

_ L Df et
Jy—4W(4+3)[kgcm]

hEMAFOESE-—X > b

8
1 Di’+D2’ |, ¢
Iy= 1 W ( 1

=L w (D12—|-D22)=;—2 p? (D1'—D2Y) [kg - cnv’]

+ —3) [kg - cm?]

BEOEBSEVHMICEATIBEME—X b

£  Xo

‘ 12
B

AT
L=x#hExoEDIERE [cm]

Jx=Jo+W£2 [kg - cm?]

i ‘ ‘
3&@ : ‘ Jy= 12W(A2+B2+12€2) (kg - cm?’]
Iy

0 =xlifh & xo ¥ O FREE[cm)]

BROBEMEE-—X b

_ 1 2 N
Jx—12W(A+B)

_L 2 5N
=1, WB=+C)

pABC (A’+B” [kg - cm?]

pABC (B°+C% [kg - cm?]

T=W (=W (2 kg - e

A=HA7HE) [cm/rev]

Jy=yHllc B4 2T — 2 ¥ b [kg - cm?]
Jo=xo il (FE.0 2@ B IZFId 2T — 2V b [kg - cm?]

W Jx=xllZ B 2T — 2 > b [kg - cm’]
E7S p=7.9X10"* [kg/cm’] el
73 p=2.810" [kg/cm'] W=T [ke]
B p=85X10"" [kg/cm'] g;:ﬁg {Eﬂ
— =3 3 - =+
FAuav 0=1.1X10"?° [kg/cm?] p— 1 [ke/cm’]
{=K& [cm]

B MVY Tm [kgf - cm]DEH

[N - m]=10.2kgf - cm

(1) BF MILY T [kgf - cm]DEH
B DIV 2 I SEREIERE O BEMER oy 124 U 2 BT Z & T,
Bfaf B L2 SEREIRERE DRSS Y — 2 OBERIZK > TRELEDD
E3c

(2) HNE M IV Ta [kgf - cm]DEH

R N L2 13E— 2 # 0k, ol X5 & T MLy
<7,

OB EFHEHZDIFE M N Lo Ta= JotJu) Tll‘sgs' 'nf
OMEREGENES Mk by Ta=00D ‘;ng f2t1_f1

17 aiagaus

Jo=u—2EME— 2V b [kg- cm?]
hL=%28E%ET— x> [kg-cm?]
g=EJNLEE [cm?/s]
Os=AT v T [°]

f=3H1K, L 2 HE [pps]

fi=7cH) L 2 BE [pps]

t1= 138 (o) IREfE [sec]
I’l=3.6°/95



(3)HE MILY Tm [kgf - cm]DEH

MENLZIE ATy TE—ZIZBEEAM ML L Ly %
ELZ3DIZnn 9, TLTY R RLY
2T TE—=LOBE LT IERATRODDZENTEET, o
WBE Lo Tv= (B b L2 TLHN5% b L 2 Ta) X 4 - MEIRECES b
[kef - cm] [kef - cm] [kef - cm] TMp-mmmmmmmm oo
= (TL+Ta) XS
TL
E-AFIOMBENLIH, JSLAVA b= PLSRHEOT LT i NVZLA b
Wb ML ONMIZINE B2 E 5 »TEELET, ’ Ppsl - I
=
Y
=
=
|
==
=EH %
ig
%
NI pE BB AR & Bk A%
b %Ei)j ~NJL b T — o OB R W=2.5 [kg]
7= 120 % D1, D2=5 [cm]
-7 1,20)5 L1, L2=1 [cm]
7= 120ME Bt (EEp=79x 10" [kg/cm?®])
V=2 H A4 FEOBEERE u=0.04
~NJL b & T =) ORhE n=0.9
7-V2 D7D H7 R RE A¢ =0.4 [mm/step]
1B D% & ¢ =471 [mm]
(AR, o) 53| to=1 [sec]
7= 1 BN — >
471mm/sec
> -

A7y TE—4

@ O

1. E-RICHBLEPHREKDET,

1730 2 (0.72° /step) & 7= 1) DALE YLD 53 fiRHE 1T

MERDREE A= Wmsu [mm/stepl & & D £5,

2. BENI—EROET,
e, L 2B, i L 288 AR £ 97, (PPS)
O 1RORD EE/SLZBIZ BB LE T, o |-
. 1 W&EDO¥D & 47
B S A= 2 s ok 0314
@ Wiz L 25 &R £ 4,

B SV 2P 1,500 " 5
= — ‘
BT I t 1 1,500 [pps]

=1,500 7 )L 2

SE#R L S, =

IR DS 2 — v 2R F T,
1,500 /%)L 2 & 1 B )19 % 12131,500pps i H & 5 D) 97 bug?’;,;m)%,aﬁ%oﬂ;@ SN
MR L 2 & KD .
S e oo _ e L 2R
A b 2 B e T ¢ — DT
_ 1,500
1-0.25

=2,000 [pps]
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.MEEGNILIERDET, ML 2 850 [N - m] =10.2kgf - cm
@ M b L2 AR £,

O Afaf b Lo ERDET,
BT F =uW=0.04X2.5=0.1 [kgf] B b oL Ta=—00TI0) o ﬂl'sgs Xtif
: 1X
it by =t D=3 —0.98 [kgt - cm] 1 G0H1659)  314X0.72 2000
i ' 930.7 180 0.25
. =0.1Jo+1.7 [kegf - cm]
DRIEE— A ¥ | Aoksd 2. J ef
= 7= 1 DEMEE—-2Y 1 (b @ YL b LY AR E T,
o _ 421 — 4
7‘; JD1—32 pLiD1 32 X 79X1073 X 1 X5 WIS L T = (TitTa) X 2 < el
7 _ ez = (0.2840.1 Jo+1.7) X 2
E 0 0.48 [kgf - cm?] — 09 Jord
l CT— ) 2OWEMEE— AV b (Jp2) =02 X 0.23+4
‘% Jpe=Jp1=0.48 [kg - cm?] = 4.05 [kef - cm]
@ p2=Jp1=0. g cm C 04N ]

N bET—-ZDOEMEE- XV (W)
Jw=W(%1)2=2.5 X (%)2=15.63 ke - cm’]

b
[0
]

< AEMEE—- 2V ()
JL =Jp1+Jp2+]Jw=0.48+0.48+15.63=16.59 [kg - cm?]

4. REICE—FERELET,
O — 2 EMEE— 4 v MO BENEEE b LY ARD E (P32 LA LA b — LR KO FRrEtERIc kD £9.)

a—& \EEE-—2Y o IR b L2 T
(kg - cm?] [N -m] (kef - cm)
TS3103N3E2 AU9110 0.23 0.4 (4.05)

JILZ LA b — FIL I RHERRROHIZ Y T3 £ T,
TE& ). TS3103N3E2 &£ AUIT10DHEE Hh ¥ CEERAIBET T .

TS3103N3E2 & AU9110
Torque N-m (kgf-cm)

T — Full StepO
(10) —-—— Half Step
0.8(8) I
RS
0.6(6) N
\\
(T=0.4)0.4(4) M
NN
0.2(2) -
\ \
NN
0 N >
102 10° (=2X10%  10¢ E——

Pulse Rate (PPS)
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N BR EDFE=
CAUTIONS FOR HANDLING

2Ty TE—2FERALDFEE

2Ty 7= ZIIEEM LS TH D . HAEENEOM, H

DI FOFTEEE, T 2L 2FEIZ A TIE L < Pifig

Xh, BLofebh b Z L ZRHEELTHED 9,

ZTHREFICH 720 . SUVAIEROE & LRI AR A 7=

EONTHh o TG E T,
M. el NROTEARIE Fido &0 TF,

W GATHEF DER

1. B2V 5% 9 SABUCRIRD BV 2. BIRRERR S 12
VN EL ZENERY OHRBTH B rERBL T LI,

WES. RS TEOEE

1. V= FigXE—s#zDh i HHELETLEVWTL LT,
HREP T ADERRICHE ) T,

2. EEL VY, REEBABATXNHE, FYTN
HEEMALGWTLEEI Y, BEOERELY) 7,

3. T2k Bk, BBEICE > THEN EEA,
BPKDPEEP DB FAIIVNZKRT TOER G
TZEHA,

)
o
E
o
:

4. BEELHIAREE. HDVIEBEDZEXKZETFTTIL.
FRHLEVWTL S,
RED, BEHIVILEEICEFDEEL TLEEL,
mEREDEE
1. 48 AKX, B AN. HBIEERERL T3,
BERGIEE—2DOVEPEFTEENFERE 4V £ T,
2. RKTIANDT—RFIBTE->TTFE L,

. T 2DMEERBRS IO X AT ME. FI3F & D
e, FEEL T 23V, £, BELUECTFX b
EfTHBHEWTLZE W, HLEBOHF T,

W iRME. EHLOEE

1. ERLUEDOREEREZRTHE. FAIICHEVEDEL
=&,

2. BNEERFEHTAIRIANIE-TIR., T—2PESE
BATIENADPHNET, T—2T5—XOKEEE L.
OELITTHFE N 2L,

3. £ TOEHMERTHFERTIHERAC £V,

4, PEEREFICE->TRATy TE—2RHEIRBEREH 2L
9, ZORFIIHIRAZEITTHENLC LI,

B. E—42D/NIVZALA b— ML74EMIT. ABREERER
TBERSANICEWHBEERLE->TEET, BAEEET
S>TLFEEL,

6. ER. EF. RE. EERRH. KBEIRELELLHS.
BE5ICEHEFIEL. EREOFFE LTS,

7. HPKEEN . BEIPASBHEVRER L TSV,
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~A
£7
27
£
“
H4a
)
- ff
1251
&1

#

1.8°

4-M2.6 ZR & 3Min

L=200Min

DEPTH
Q| w0 I )
- -
1.5
[J23*02
CJogos 20%0° L= 10%
i A7y TR EREE | ERER | BRI (04750 | 507000 | E—2RL |[B-21F-Yy 2
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(gf-cm) mm x10~"kg-m? g
TS3B4INET | TS3641INT1E1 1.8 1.05 1.5 0.7 0.3 0.05 (500) 335 8 150
TS3B4IN1E2 | TS364INT1E2 1.8 26 0.95 2.7 1.2 0.06 (600) 335 8 150
TS3641N2E3 | TS3641N12E3 1.8 1.4 1.4 1.0 0.55 0.09 (900) 475 18 250
® ERARERE —20~+50C ® 52 7IVT L 14— 0.025mm Max. at the load
Operating temperature range Radial play 4.9N(0.5kgf)
@ IEFIEH——— 100MQ Min (at DC500V) @ FRRELR 80 deg Max (Resistance method)
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
E ise above 90°C duri ion.
. T l‘jl/ ’r 0.075mm Max. at the load case to rise above uring operatlon

End play 4.9N(0.5kgf)

@ A—/\—/\CJTE— 19.6NQ2.0kef) (Hh57)
Overhang load

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

21 iy




iR
WIRING DIAGRAM

—R—7 E# 751
1=H—37 WAL ) BT OW A1
UNIPOLAR CW rotation mounting end.
% Black 2 é'ﬁ # % # =
Step
# v Black Red Green Blue Yellow White
ellow
0 ON ON COM COM
#% Green
1 ON ON COM COM
2 ON ON COM COM
N M M
e P = 3 ON (e] CO CcO
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/48
Torque N-m (gf-cm) Constant Current Driver DCZ4V1 5A/Phase
0.05(500) T T 1117
— FuII StepO)|
----Half Step
0.04(400) TP~
\.\~\\
0.03(300) N
X
0.02(200) \ 7
\ i ‘yn
\ h B
0.01(100) \ ¥ #E
\ * l
o N \[ 94
10 102 10° fs fs 10¢ — 40
Pulse Rate (PPS) - {8
TS3641N1E —— bc2av 095 4
Torque N'm (gf-cm) Constant Current Driver DCZAV O 95A/F’hase ﬁﬂ:
0.06(600) 1] T TTT] B
] — FuII Stepll
71 RN ----Half Ste
0.05(500) g == L i
\\
0.04(400) 5
N,
0.03(300) \\
0.02(200)
0.01(100)
0
10! 102 109 10¢ —
Pulse Rate (PPS)
TS3641 N2E3 EERRTAN DC24V 1.4A/48
Torque N'm (gf-cm) Constant Current Driver DCZAV 1. 4A/Ph1se
0.08(800) T T 1117
[ g S —_— FuII StepO
P ~—T~C ---- Half Step
T~ ‘\\
0.06(600) \\ r
N\,
\\\
\\
0.04(400) v
\ N
\ 1\
\
0.02(200)
‘\
N T
\\ \\
0 N\
10! 102 108 fs fs 104 —

Pulse Rate (PPS)

gy



1.8°

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

35%03

261025
132X)

Mm“/
J_%
il

0
—0.025

—0.012

e ° |y
+H ﬁ [
&l T2 l
E;l UGLU:E
2-M3 m
/ £ =200 Min
B X | ATy TA| EREE | TRER | BRER | (47502 | 5-b7 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
~A
7 Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(gf-cm) mm x10"kg-m? g
v
%7 TS3214N12 1.8 43 1.0 43 53 0.18(1800) 40.0 20.0 250 1
ﬁ? TS3214N13 1.8 12.0 0.19 63.0 27.0 0.06(600) 25.4 75 170 2
%% TS3214N15 1.8 24.0 0.19 125 70.0 0.12(1200) 40.0 20.0 250 2
}&1“5} TS3214N16 1.8 32 0.35 8.5 8.0 0.06(600) 254 75 170 1
fift
i @ ERRAERE —20~+50C @I KNTLA 0.02mm Max. at the load
Operating temperature range End play 8.8N(900gf)
@ fEiFIER————— 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— 19.6N2.0kgh) (fiJcH) i 18mm HITEE D E—20F — ZREREIROCHU T THEV &L,
Overhang load %NOTE : Do not allow the surface temperature of the motor

— A case to rise above 90°C during operation.
@ X7 X MFBRE— 4.9N(0.5kgh)
Allowable thrsut load

23wy



iR
WIRING DIAGRAM

[EEz /51
TYPE 1 = WFEL W RTCW AR CW rotation mounting end.
. & Blue
NLKR—-5 = = = =
BIPOLAR Step Blue White Red Yellow
A #

#* 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 CcoM 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 EBH KT AN DC24V 0.19A/48 255
Torque N-m (kgf-cm) Constant Current Driver  DC24V 1.0A/Phase Torque N-m (gf-cm) Constant Current Driver  DC24V 0.19A/Phase ; Vi
T T 1111 T T 111711 A
— Full StepO T — Full Step ﬁ%
g ----Half Step
AT 0.05(500) o
0.15(1.5) Zauiin 54
~ A
N 0.04(400) N ﬁf@
: \ ]
0.1(1) Y 0.03(300) =4
\ Vﬁ
0.02(200)
0.05(0.5) )
\ 0.01(100)
\ \
\
0 A 0
102 108 104 —_— 102 108 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3214N15 EEERT AN DC24V 0.19A/48 TS3214N16 EEH KT AN DC24V 0.35A/48
Torque N-m (gf-cm) Constant Voltage Driver  DC24V 0.19A/Phase Torque N-m (gf-cm) Constant Current Driver  DC24V 0.35A/Phase
T T 1111 T T 11111
— Full StepO T — Full StepO|
0.1(1000) ----Half Step 0.05(500) ----Half Step
0.08(800) 0.04(400) SN
&N\\ \-~\
0.06(600) SN 0.03(300) \ ™
\\
N,
0.04(400) N 0.02(200) -\\
\x\ \\
0.02(200) > 0.01(100) 5
> AY
7 A\ \\\
0 0
102 10° 10¢ — 102 10° 10 —
Pulse Rate (PPS) Pulse Rate (PPS)
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0.45° 0.9° 1.8°

18%0% (L=30K )
24%03(L=30LL k)

Y L
39i0.3
6
3102 2-M3 )
15.5(2X) /
€= ,4| I—E,
_ g 5ot | ui _
5 3 82 WH
=
% X |XATv7A| EREE | ERER | BRKIE | 10574020700 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
Deg. V/Phase A/Phase | Q/Phase | mH/Phase | N-m(gf-cm) mm x10"kg-m? g
TS33216 0.45 9.0 0.24 375 23.0 0.035 (350) 27.0 12 150 1
TS3216N1 0.45 12.0 03 40.0 13.0 0.033 (330) 22.0 10 120 2
TS3166 0.9 12.0 0.32 38.0 22.0 0.05 (500) 22.0 10 120 1
TS3166N17 0.9 6.0 0.3 20.0 5.0 0.05 (500) 25.5 12 150 1
TS3166N18 0.9 1.0 0.8 14 0.6 0.05 (500) 255 12 15 1
TS3166N20 0.9 8.8 0.35 25.0 7.0 0.08 (800) 32.0 15 180 2
TS3139N11 1.8 12.0 0.32 37.5 20.0 0.085 (850) 32.0 15 180 2
TS3139N13 1.8 12.0 0.4 30.0 30.0 0.2 (2000) 37.0 25 220 1
O FARAREE —20~+50C @IKTLA 0.02mm Max. at the load
Operating temperature range End play 8.8N(900gf)
@ HERFIERL—— 100MQ  Min (at DC500V) ® 527V L A—— 0.02mm Max. at the load
Insulation resistance Radial play 8.8N(900gf)
@ HEFME——— AC 500V (1min) @ FraRELR 80 deg Max. (Resistance method)

Dielectric strength

@ F—/\—/\TFE— 19.6N(2.0kgh) (%) iliFH18mm
Overhang load

@ X T X MNFEMTE— 9.8N(1.0kgf)

Allowable thrsut load

25 angaus,

Permissible temperature rise

KRR E— 20T —AREAREFZOCUT THEN LT,
¥NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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WIRING DIAGRAM

TYPE 1

[E#R751A)
WEL )R T CW AR

CW rotation mounting end.

”“f;ﬁ_a 35 Blue EﬁE E /?E %
BIPOLAR Step Blue White Red Yellow
0 + - - +
#* Red ] T T — —
2 - + + -
A ® 3 - - + +
White Yellow
0 + - - +
TYPE 2 % = | & | ®= | &
1=H—5 = Blue Step Blue Yellow Red Green Black White
7
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
# B #&
Yellow  White Green
INIVALA F—BMIL 745 7y riny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3216N1 EEERT AN DC12V TS3166N18 Fra=cp ol e A DC35V 0.8A/#H
Torque N-m (gf-cm) Constant Voltage Driver DC12V Torque N-m (gf-cm) Constant Current Driver  DC35V 0.8A/Phase
T T T T TTTT T T T TTTTT
— Full Step 0-04(400) — L 1] — Full StepO
0.025(250) oy e ----Half Step
N 0.03(300) ~
0.02(200) 1/ \ N .
N\,
0.015(150) 0.02(200) A
N Ry
0.01(100) \\
0.01(100) v
0.005(50) \
1
1
0 0 \
102 10 10¢ 20k —_— 102 10° 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3166N20 EEERTAN DC8.8V TS3139N13 EERFZ AN DC30V 0.4A/#8
Torque N-m (gf-cm) Constant Voltage Driver DC8.8V Torque N-m (gf-cm) Constant Current Driver ~ DC30V 0.4A/Phase
T T T T 1T AL
— Full StepO — Full Step
0.06(600) —==1] = ———-Half Step
\\x 0.2(2.0)
0.05(500)
AN N
0.04(400) \\\ —/‘\/
\
0.03(300) e 0.1(1.0)
\
\
0.02(200) N
\
A
0.01(100) A
\‘ O
0 \ 102 103 104 —
102 108 104 —_— Pulse Rate (PPS)

Pulse Rate (PPS)
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42103 20i05 Lii 1 51|=“
31*02s 2 1510,5 77y MR
4.5%02

> || @ .
wn -
< 2 -
i Vo) ! a
\” |
DEPTH
IIM @\ 4-M3 & & 4.5 Min
£ =200 Min
fiz X A7y 7| EREE | ERER | BRER (04750 | 80F 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"kg-m? g
TS3B17NET | TS3617NT1E1 1.8 4.0 0.95 4.2 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
TS3617N2ES | TS3617N12E5 1.8 6.4 0.8 8 76 0.26 (2.6) 39 54 240
TS3617N2E6 | 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
@ H—/\—/\TFHE— 19.6N(2.0kgf) (flfGsi) KB E- 207 - AREREROCUTTHEN LW,
Overhang load %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 thrsut load
i kR
WIRING DIAGRAM
- El#5 /74
A=K—-5 = Blaok 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 COoM COM
3 ON ON COoM COM
i B &
Red White Blue 0 ON ON CcoMm COM

27 aingaus,




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

0-22) — Full StepQ
——- Half Step
S I Ny P
N
0.1(1) N\
\\
fs fs N
\ N \\‘
° 102 10° ; 4 JE—
Pulse Rate (PPS)
TS3617N1E3,N11E3

Torque N'm (kgf-cm)

FEBERTAN

Constant Voltage Driver

DC12V/48
DC12V/Phase

0.2(2)
— Full StepO
—-- 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/18
DC24V 0.8A/Phase

0.2(2) -
T — Full StepO
~L+ S 1o ——- Half Step
‘\
Ay
\
0.1(1) 1y
\
fs Y
\ ff h :~\
0
102 10° 104 Ppa
Pulse Rate (PPS)
TS3617N2E7,N12E7

Torque N-m (kgf-cm)

EEERTAN

Constat Voltage Driver

DC24V/if
DC24V/Phase

0.2(2)
— Full StepO
—-- 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/18
DC24V 0.8A/Phase

— Full StepO
——- Half Step
0.4(4)
—T [T\
0.3(3) <=1
\ q .
0.2(2) \
\Y
\
0.1(1) . Sy
‘\ N \‘\
0

102

108

104 —_—
Pulse Rate (PPS)

TS3617N1E2,N11E2

Torque N'm (kgf-cm)

EEHET A/
Constant Current Driver

DC24V 0.4A/48
DC24V 0.4A/Phase

0.2(2)
— Full StepQO
|| ——- Half Step
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) ™
=1 RN — Full StepOl
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/ig
DC12V/Phase

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

Torque N-m (kgf-cm)

EBE KT/

Constant Voltage Driver

DC12V/48
DC12V/Phase

0.2(2)

— Full StepO

——- Half Step
0.1(1)

NGy
e
NN
o S T

k 2k —
Pulse Rate (PPS)
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0.9° 1.8°

L |, 12.5%s
1.8
40.6i0.25
Lo 2-M2.6 HEHRE 1.6
S (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-b7 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(gf-cm) mm x10"kg-m? g
TS3218 0.9 5.0 0.25 20 16.5 0.05 (500) 13 5 100 1
TS3218N5 0.9 12.0 0.075 160 155 0.045 (450) 13 5 100 1
TS3118N35 1.8 12.0 0.165 75 30.0 0.035 (350) 13 5 100 2
® ERARAEERE —20~+50C @I KTLA 0.02mm Max. at the load
Operating temperature range End play 2.5N(250gf)
@ iR 100MQ  Min (at DC500V) ® 57T L4 ———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

29 dmyga

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.
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WIRING DIAGRAM

TYPE 1

B 75
BffEL ) RTCW AR

CW rotation mounting end.

o —_ = Bl
ee moe 5 2 #
BIPOLAR Step Blue White Red Yellow
0 + - - +
7= Red
1 + + - -
2 - + + -
E = 3 - - + +
White Yellow
0 + - - +
TYPE 2 # * | & | ® | =
= g Step Blue Yellow Red Green Black White
1:;',‘9_5 Gl ue
0 ON ON COM COM
UNIPOLAR 2 Black
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—RIL 74 onryrins)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3218 EERETAN DC24V 0.25A/48 TS3218N5 EEBERT AN DC12V
Torque N'm (gf-cm) Constant Current Driver  DC24V 0.25A/Phase Torque Nm (gf-cm) Constant Voltage Driver DC12V
T T TTTT T T T
— Full Step 1 e Eulllfsstept
---- Half Ste
(500) 0.02(200) SN g
—4/\ \~\
0.04(400) N
/"\ "\,
0.03(300) M,
0.01(100) \\
0.02(200) ‘\
N \
N
0.01(100) i
0 0
102 108 10¢ — 102 10° 10¢ —
Pulse Rate (PPS) Pulse Rate (PPS)
TS3118N35 EEEFZ AN DC12V
Torque N-m (gf-cm) Constant Voltage Driver DC12V
T T T 17111
O‘OF(SOO) | — Full Step
0.02(200)
0.01(100)
0
102 103 104

Pulse Rate (PPS)
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£ =200 Min

S

i
il & A S
il 5 8% 2
il
|
L23.57(23<)
47.14%02 1.6 4.83
56.4%03 20.6*" L
% X |XATv7A| EREE | ERER | BRKIE | 10574020700 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
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 20 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
TS3103N3ET 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 2.6 5.0 0.72(7.2) 76.2 230 1.0 2
TS3103N290 1.8 22 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 3.4 2.9 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)
@ HERFREDT 100MQ  Min (at DCS00V) @® 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

31 amngaus,

Permissible temperature rise

MIER I E—FDF—AKREEEIZOCL T THENCZE0,

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

El# /1A
TYPE 1 & Blue MWMfHEL W R T CW A[E  CW rotation mounting end.
N = = =| B
NAR=5 Step Blue White Red | Yellow
BIPOLAR
7= Red 0 + _ — +
1 + + -~ -
2 —~ + + -
= = 3 — - + +
White Yellow
TYPE 2 —
—te = F/E
A=K=5  Roqwnie * # | A | mE | = &
UNIPOLAR Step Red Green | Red/White | Green/White|  Black White
£ Black
0 ON ON COM COM
7 Red 1 ON ON coM | com
2 ON ON COM COM
3 ON ON COM COM
wE B &
Green/White White  Green 0 ON ON Com CcoM
INIVALA F—BMILI4SM on7oriny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)
TS3090N6 . TS3103N2E9 o
EERKTAN AC100V 1.1A/48 EERKETAN DC35V1.0A/4H
Torque N-m (kgf-cm) Constant Current Driver  AC100V 1.1A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC35V 1.0A/Phase
[ — Full'StepC 0.4(4.0) — Ful'Stepd
—-- Half Step “‘~-~.\ ——- Half Step
0.3(3.0) e N
0.2(2.0) i \ N
- \
\\\\ 4 0.2(2.0)
N
0.1(1.0) g p < \
\; 0.1(1.0) Y
\\ |I
\\ :
0 A 0 !
102 10° 2 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) N — Full Step
0.5(5) ™ . —-- Half Step
\\
N\,
0.4(4) <
0.3(3) AN
A
0.2(2) N
0.1(1) N
IR
0 1
102 10° 10¢ —
Pulse Rate (PPS)
TS3103N3E2

Torque N-m (kgf-cm)

ERA KT 1/
Constant Current Driver

DC35V 1.8A/48
DC35V 1.8A/Phase

[ — Full'StepC
(10) —=-- Half Step
0.8(8) AL
‘\~‘\\\
0.6(6) s -
A
0.4(4) h
N
0.2(2) <
\\
N\,
0
102 10° 4

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 10° 4+ —_—
Pulse Rate (PPS)
TS3103N4E12

Torque N-m (kgf-cm)

/A KT 1/
Constant Current Driver

DC35V 2.9A/48
DC35V 2.9A/Phase

1.5(15)

— Full'Stepd
——- Half Step

0.5(5)

104

Pulse Rate (PPS)
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HB 1vee & LY - (KIRED

(o] - - -
1.8 High torque - Low vibration
56.4%02 20 L=t 16+
47.14*°2 1.6 5
5.81015
B
©
o 8 g he
L 45 F=—
ol TN o QT
o N|w »| ©
<t | o & 15%02s
8V [ 15%025
\% 73y MEHE ’3. 73y VTS
“HMJ 4-44.5 T
. L=200 Min
fiz K ATy 7R | EREE | ERER | BIREE | (04780 | TN | E—2RL | 0-41F-Y% 2 | & ®
Type number Step Angle | Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
[ W En Voltage Current | Resistance Torque Length Inertia Type
Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase |N-m(kgf-cm) mm x10 7kg-m? kg
TS3653N1ET | TS3653NT1E1 1.8 52 1 5.2 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 1.8 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
7{")"‘ TS3653N3E7 | TS3653N13E7 1.8 8.2 1 8.2 14 1.35(13.5) 76 430 1 2
ﬁ?@ TS3653N3E8 | TS3653N13E8 1.8 4.5 2 2.25 3.6 1.35(13.5) 76 430 1 2
Eﬂg 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—/\—/\UTFE— 52.9N(5.4keh) (H15EH) HORE D E— S0/ — AREREROCHUTTHHENC £,
Overhang load ¥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 thrsut load
s kR

WIRING DIAGRAM

[EEvac]
Mf$EL YR T CW AR CW rotation mounting end

I Y 5 =] 7 #
PE 1_ B b SEp Blue White Red Yellow
IAS §) ot 5 T = = T
BIPOLAR
# Red 1 + + - -
2 - T + -
4 $ 3 - - + +
White Yellow 0 + — — +
aesm
TYPE 2 Mf$EL DR T CW AR CW rotation mounting end
£ Black - % ﬁ ﬁ § % E
a1=kK—5 . P Black Red Green Blue Yellow White
Yellow
UNIPOLAR . 0 OoN oN com | com
# Green 1 ON ON com coMm
2 ON ON com com
3 ON ON com com
& B %
Red White Blue 0 ON ON CcoM Ccom
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INJVAL A F—PNILI4EE (n7orbny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

TS3653N1E1,N11E1 EBH KN DC24V 1A/48 TS3653N1E2,N11E2 EEHKS AN DC24V 2A/48
Torque N-m (kgfcm) Constant Current Driver DC24V 1A/Phase Torque N-m (kgf~cm) Constant Current Driver DC24V 2A/Phase
[ [ T[] [ [T
T [T
— Full StepO — Full StepD|
---- Half Step 7] ---- Half Step T[]
(5) (5)
0.4(4 0.4(4
@ iyl )
0.3(3) S 0.3(3) =
N Tl
0.2(2) . 0.2(2) I
N Y
\\ \\
0.1(1) fsis Sk 0.1(1) fsfs Q
0 h —— 0 1. S5
102 103 104Pulse Rate (PPS) 102 10° 10%Pulse Rate (PPS)
TS3653N1E3,N11E3 EBH KA DC24V 3A/48 TS3653N2E4,N12E4 EBHKT AN DC24V 1A/48
Torque N-m (kgf-cm) Constant Current Driver  DC24V 3A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC24V 1A/Phase
—H] ]
— Full StepO — Full Step[|
---- Half Step TJ| ---- Half Step
(5) 1(10)
0.4(4) —
| o= _}\\
0.3(3) . Xy
SSRIR 0.5(5)
0.2(2) I, \
N N N\
N, \
N fs \,
0.1(1) fs fs N X ‘ fs \‘\~\
0 R N . =N
102 103 104Pulse Rate (PPS) 102 103 10*Pulse Rate (PPS)
TS3653N2E5,N12E5 EBH KN DC24V 2A/48 TS3653N2E6,N12E6 EEHKS AN DC24V 3A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 2A/Phase Torque N-m (kgf-cm) Constant Current Driver DC24V 3A/Phase
| RAN -
— Full StepO — Full StepD| $7-.
---- Half Step ---- Half Step ; v
1(10) 1(10) ﬁ%
L == - o))
~d T =14 %
0.5(5) \\\ 0.5(5) \ ’t’gﬂ)
‘ 3
ts fs | NN fs fs NNUE- &
NP~ \ M ~—===4. ﬁ
0 \ *‘ Il == 0 \ 4 —
102 108 10Pulse Rate (PPS) 102 102 10*Pulse Rate (PPS)
TS3653N3E7,N13E7 U bC2av 1A/ TS3653N3E8,N13E8 TERES A D24V 2A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1A/Phase Torque N-m (kgf-cm) Constant Current Driver _DC24V 2A/Phase
— Full StepO — Full StepO|
---- Half Ste — ---- Half Step
P { \??::\
1(10) Sy 1(10) = N
.
\ \
\\ \\
\ AN
\
0.5(5) + 0.5(5) X
\ \
\ \
\ .
a o s n L
N NS~ L
0 A 0 N[ [—F=—=-
102 108 104Pulse Rate (PPS) 102 108 10*Pulse Rate (PPS)
TS3653N3E9,N13E9 e Ko 2T A TS3653N4E12,N14E12 RO DCHOV A
Torque N-m (kgf-cm) Constant Current Driver DC24V 3A/Phase Torque N-m (kgf-cm) Bipolar Driver DC40V 5A/Phase
— Full StepQ 2(20) -
---- Half Step 11
LT == . —— Full StepD
1(10) T== T Y\ \ ---- Half Step
S \
N N
\ \
\ A\
\ 1(10) N
0.5(5) \ N[
I\ \\ \\
N fs fs N| \\
fs |fs I \ N O
0 \ \ \::‘ | 0 \ \ \\
102 102 104Pulse Rate (PPS) 102 10° 10*Pulse Rate (PPS)
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1.8°

+0.
[Js2.6™ 2 =200 Min.

69.6*°2 ~~ ”]I

2 HE N
.| - i
1.6
30&—' L
B KX |ZRTvT7A| 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
4%7 TS3134N316 1.8 1.9 42 0.46 1.6 1.35(13.5) 62 0.67 1.48 2
ﬁT TS3134N52 1.8 5.8 1.6 36 1.5 1.35(13.5) 62 0.67 1.48 2
%% TS3134N317 1.8 3.0 4.0 0.75 3.2 2.3(23.0) 94 1.23 25 2
T&I’E} TS3134N1E2 1.8 25 4.6 0.55 2.76 2.3(23.0) 94 1.23 25 2
ﬁ% TS3134N319 1.8 4.2 3.5 1.2 6.0 4 (40) 129 1.87 3.52 2
TS3134N2E8 1.8 25 7.0 0.35 1.7 4 (40) 129 1.87 3.52 2
® ERAREE —20~+50C @I KFTLA 0.025mm Max. at the load
Operating temperature range End play 67N(6.8kgf)
@ HERFIEIL—— 100MQ  Min (at DC500V) ® 57T LA ——0.02mm Max. at the load
Insulation resistance Radial play 4.4N(0.45kgf)
@ HEFME——— AC 500V (1min) @ rERELR 80 deg Max. (Resistance method)
Dielectric strength Permissible temperature rise

KRR E— 20T —AREREIZOCUT 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 Etyan]
I I PE 1 WMtE& W RTCW AR CW rotation mounting end.
RNAKR—5 o & = 7 S
BIPOLAR * Red ep Blue White Red Yellow
0 + - - +
1 + + - -
P % 2 - + + -
White Yellow 3 — — =+ —+
0 + - - +
- = % b % Bi=] #*/8 =] =
1=K—=5 éir/eeen/vvhne Step Red Green | Red/White |Green/White| White Black
UNIPOLAR
B White 0 ON ON COM COM
1 ON ON COM COM
## Green
2 ON ON COM COM
3 ON ON COM COM
#x B A 0 ON ON COoMm COoM
Red Black Red/White
INIVAL A b—RNILIYFHE 7o riny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
~A
T831 34N31 6 EERKTAN DC30V 5.9A/48 T831 34N31 7 EERKZTAN DC30V 5.6A/4B I 7_'
Torque N-m (kgf'cm) Constant Current Driver  DC30V 5.9A/Phase Torque N'm (kgf~cm) Constant Current Driver  DC30V 5.6A/Phase ; Vi
7n
3(30) mar o) IECE) muapppasy i 7
! 1 ‘]
L] #43
2(20) 2(20) ™ *’@
\\\\ gzu
N ﬁﬂ:
1(10) 1(10)
N N
\\ N
\\\ \\\
0 0
102 108 104 —_— 102 108 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3134N319 Fat=op ol e AN DC30V 5.0A/48
Torque N-m (kgf-cm) Constant Current Driver  DC30V 5.0A/Phase
i S
AT
3(30) N
2(20)

102 103 104 —_—
Pulse Rate (PPS)
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3711 Li! 3411
fiz X A7y TR R | ERERE | ERER | BRI (104750070 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
18 1 1.8 45 04 1.75 2.45 (25)
TS3684N1E3 TS3684N11E3 1.8 2 1.28 6.4 0.2 1.75 3.43(35) 79 1.6 25
1.8 3 2.56 3.2 0.8 7 3.43 (35)
1.8 1 238 4.5 0.62 31 5.39 (55)
TS3684N2E6 TS3684N12E6 1.8 2 1.98 6.4 0.31 3.1 7.65 (78) 1175 3.2 3.5
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)
TS3684N13E8TS3684N13E8 1.8 2 2.39 5.7 0.42 47 10.39 (106) 156 48 5.0
1.8 3 4.7 28 1.68 18.8 10.39 (106)
® ERARRE —20~+50C @I KT LA 0.075mm Max. at the load
Operating temperature range End play 67N(6.8kgf)
@ HEREL 100MQ  Min (at DCS00V) @® 57T LA ——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

37 angaus,

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.



iR
WIRING DIAGRAM

TECRHRAIER IC TRGER S 5 R TH A CW Bk

TYPE 1

= b & COM
_ _ . Step Black Red Orange | Yellow
A=K—-5CGE1)
UNIPOLAR 0 ON ON v
1 ON ON +V
=0 2 ON +V
Black
=40 % 3 ON ON +V
Black/White 4 ON ON ON +V
Oranganinia.
range, ite
80 TYPE 2 2aE/H | RaR/E| BRE/H | B&HK/H
Orange N _ Step Black8Qrange/Miite| Red&Yellow/Mhite | Orange&Black/White| YellowaRed/White
A )
BIPOLAR 0 + + - -
7 1 - + + -
Red Yellow 5 — — T T
#/80%,/80
Red/White Yellow/White 3 + — — +
4 + + - -
TYPE 3 = 7 # #
N — . R Step Black Red Orange Yellow
RAR—=52 U= 5 T n — —
GE1)
BIPOLAR SERIES 1 - + + -
2 - - + +
3 + - - +
4 + + - —
X)) B/ACE/BEER
/B EE /A EER
INIVAL A M—NILIYFHE (7 b by)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3684N1E3 (TYPE2) TS3684N2E6 (TYPE2)
EERET AN DC80V 6.4A/4H EEMETAN DC80V 6.4A/4H
Torque N-m (kgf-cm) Constant Current Driver ~ DC80V 6.4A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC80V 6.4A/Phase
4(40) T T TTTT 4(40) T T TTTT
— Full StepO — Full StepO
1 \.:;\\ ----Half Step I, ----Half Step
3(30) e - 3(30) Sy
L Ny X
\ \ .
2(20) AN { 2(20) A
1}
\ \
\\ \
1(10) ‘\ 1(10) \
0 0
10! 102 10° 104 —_— 107 102 10° 10* —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3684N3ES (TYPE2)
Frak-cp il R AN DC80V 5.7A/48
Torque N-m (kgf-cm) Constant Current Driver  DC80V 5.7A/Phase
T — T TT11]
L — Full StepO
1 8(80) SR ----Half Step T|
\\
\\
6(60) X
\
\
\
4(40) &
\\
‘\
2(20
(20) \
N
0 [~
10! 102 10° 104

Pulse Rate (PPS)
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1.8°

32% L

£ =200 Min
1
—I J_\F
I | s
> o
N
10
% X |XATv7A| EREE | ERER | BRKIE | 10574020700 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
Deg. V/Phase A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-*kg-m? kg
TS3242N1 1.8 7.2 4.0 1.8 12 8.1(81) 148 85 7.0 2
TS3242N10 1.8 5.0 5.0 1.0 6 5 (50) 97 4.0 4.0 2
TS3242N11 1.8 3.84 3.4 1.1 17 11 (110) 148 8.5 7.0 1
® ERARRERE —20~+50C @IKSLA 0.02mm Max. at the load
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)
@ iR E AC 500V (1min) @ raRELR 80 deg Max. (Resistance method)

Dielectric strength

39 angaus,

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.



iR
WIRING DIAGRAM

& Blue Etyan]
I I PE 1 WMtE& W RTCW AR CW rotation mounting end.
NLK—=5 = = 5
BIPOLAR # Red Step Blue White Red Yellow
0 + - — +
1 + + — -
P % 2 - + + -
White Yellow 3 — — =+ —+
0 + - — +
TYPE 2