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WHAT IS STEP MOTOR?

ATy TE- XGRS 5L 60
7L ZAfEEAEZT, AT — 2&EBICAET 5E
gy cu— 2 &5 L. 2O/ 25580
U 7= #8872 0 OBl A elds U & 9
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IZkDkD £,

— . WL ZAT M -2 2T 4D
BMEE X DRESh TVET,

AT VT E—L AT vy IS—  ISL R
Sl ] = & NI /el OB 55 < B AR RV AR SN
ikt i [RTFYITE—=F ] OLFRICH L
Tk ET,

ATy TE—- DR

Generally Step motor receives some pulse signals from external
devices, pulls its rotor by the electro-magnetic force that is
induced in the stator windings and rotates its output shaft by the
angle proportional to the number of pulses.

Its totational speed is defined by the frequency of input pulses
and its rotational angle is defined by the amount of pulses. 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 [E M IZ A S50 ZE S BUZ I L Tk &
DEd,

O [MEHEIZATID IS ZL A4+ (VS ZFEPE
B cHpIL 9,

® [l i IC R A A A LT\ 5 4, M)
Rigcy ., B/ (AT L2)
ERAELET,

®E MLy EHINE. MNEREETT,

® A EREE. Lfi T,
OEHIRE—FDT I D& IZHMAEFED O
B2z, RFEBRLEE A,

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

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

® 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.

® Small angle, high accuracy and less expensive.

® Maintenace-free because there is no mechanical

defacement like a brush for a DC motor.

CAAZOTICHEHEIN R TFELLICREPLETEZENHNET,

+ There may be cases of production stop on the models listed here without notice.
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A TABLE MAJOR OF SPECIFICATIONS HYBRID TYPE
7L 27y THA i =X EREE EIRER R=WT 12T IY AEH A X AR A%
Model Step Angle Type Number Rated Rated Holding Body N—
Voltage Current Torque Size Details
Deg. V / Phase A/ Phase N‘m (gf-cm) mm in Page
11 1.8 TS3641N1E1,N11E1 1.05 1.5 0.04 ( 400) [128X33.5
Hi Torque 1.8 TS3641N2E3,N12E3 1.4 1.4 0.08 ( 800) [128X47.5 8
1.8 TS3214N12 4.3 1.0 0.18 (1800) [135X40.0
1 1.8 TS3214N13 12.0 0.19 0.06 ( 600) [135X25.4
4 1.8 TS3214N15 24.0 0.19 0.12 (1200) [135X40.0 1920
1.8 TS3214N16 3.2 0.35 0.06 ( 600) [135X25.4
0.45 TS3216 9.0 0.24 0.035 ( 350) [139X27.0
0.45 TS3216N1 12.0 0.3 0.033 ( 330) [139X22.0
0.9 TS3166 12.0 0.32 0.05 ( 500) [139X22.0
1 0.9 TS3166N17 6.0 0.3 0.05 ( 500) [139X25.5
6 0.9 TS3166N18 1.0 0.8 0.05 ( 500) [139X25.5 21,22
0.9 TS3166N20 8.8 0.35 0.08 ( 800) [139X32.0
1.8 TS3139N11 12.0 0.32 0.085 ( 850) [139X32.0
1.8 TS3139N13 12.0 0.4 0.2 (2000) [139X37.0
1.8 TS3617N1E1,N11E1 4.0 0.95 0.16 (1600) [142XX33
1.8 TS3617N1E2,N11E2 9.6 0.4 0.16 (1600) [142X33
1.8 TS3617N1E3,N11E3 12.0 0.3 0.16 (1600) [142X33
1.8 TS3617N2E4,N12E4 4.0 1.2 0.26 (2600) [142XX39
1 7 1.8 TS3617N2E5,N12E5 6.4 0.8 0.26 (2600) [142XX39
Hi Torque 1.8 TS3617N2E6,N12E6 12.0 0.4 0.26 (2600) []42X39 2,24
1.8 TS3617N2E7,N12E7 24.0 0.2 0.26 (2600) [142X39
1.8 TS3617N3E8,N13E8 4.0 1.2 0.32 (3200) [142X47
1.8 TS3617N3E9,N13E9 7.2 0.8 0.32 (3200) [142X47
1.8 TS3617N3E10,N13E10 12.0 0.4 0.32 (3200) [142X47
0.9 TS3218 5.0 0.25 0.05 ( 500) $46X13.0
1 8 0.9 TS3218N5 12.0 0.075 0.045 ( 450) $46X13.0 25, 26
1.8 TS3118N35 12.0 0.165 0.035 ( 350) $46X13.0
0.9 TS3090N14 12.0 0.2 0.18( 1800) [156.4X38.1
0.9 TS3090N6 4.0 1.1 0.18( 1800) [156.4X38.1
1.8 TS3103N2E9 6.0 1.0 0.25( 2500) [156.4X38.1
1.8 TS3103N1E13 5.1 1.0 0.4 ( 4000) [156.4X50.8
1.8 TS3103N255 24.0 0.3 0.65( 6500) [156.4X50.8
23 1.8 TS3103N40 6.0 1.2 0.5( 5000) [156.4X57.0 27,28
1.8 TS3103N3E1 1.7 4.7 0.72( 7200) [156.4X76.2
1.8 TS3103N3E2 4.7 1.8 0.72( 7200) [156.4X76.2
1.8 TS3103N290 2.2 25 0.85( 8500) [156.4X76.2
1.8 TS3103N4E11 25 4.6 1.08( 10800) [156.4X101.6
1.8 TS3103N4E12 34 2.9 1.08( 10800) [156.4X101.6
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EFN | RFUTA i 2 EWREE ERRER R=WF 12T MY P3N AR
Model Step Angle Type Number Rated Rated Holding Body NR=Y
Voltage Current Torque Size Details
Deg. V / Phase A/ Phase N-m (gf-cm) mm in Page
1.8 TS3653N1E1,N11E1 5.2 1.0 0.39( 3900) [156.4X39
1.8 TS3653N1E2,N11E2 2.8 2.0 0.39( 3900) [156.4X39
1.8 TS3653N1E3,N11E3 1.9 3.0 0.39( 3900) [156.4X39
1.8 TS3653N2E4,N12E4 7.2 1.0 0.9 ( 9000) [156.4X54
23 18 TS3653N2E5 N12E5 3.6 2.0 0.9( 9000) [156.4X54
Hi Torque 18 TS3653N2E6 N12E6 23 3.0 0.9 ( 9000) [56.4X54 2%
1.8 TS3653N3E7,N13E7 8.2 1.0 1.35( 13500) [156.4X76
1.8 TS3653N3E8,N13E8 4.5 2.0 1.35( 13500) [156.4X76
1.8 TS3653N3E9,N13E9 3.0 3.0 1.35( 13500) [156.4X76
1.8 TS3653N4E12,N14E12 2.2 5.0 2 ( 20000) [156.4X84
1.8 TS3134N316 1.9 4.2 1.35( 13500) [182.6X62.0
1.8 TS3134N52 5.8 1.6 1.35( 13500) [182.6X62.0
34 1.8 TS3134N317 3.0 4.0 2.3 ( 23000) [182.6X94.0
1.8 TS3134N1E2 25 46 2.3 ( 23000) [182.6X94.0 3.8
1.8 TS3134N319 4.2 3.5 4 ( 40000) [182.6X129.0
1.8 TS3134N2E8 2.5 7.0 4 ( 40000) [182.6X129.0
1.8 TS3242N1 7.2 4.0 8.1 ( 81000) [1104X148.0
42 1.8 TS3242N10 5.0 5.0 5 ( 50000) [1104X97.0 33, 34
1.8 TS3242N11 3.84 3.4 11 (110000) [1104X148.0
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KINDS OF STEP MOTORS

2Ty FE—RIZIEGA GEFEEOLDONH D £ There are many kinds of Step Motors.
TR, ZOHRa L TREEFRD L L TO L Only rotating types are listed in this catalogue.
AR L 24 VR,PM,and HB types are widely used.

SH, ZLEHIRTEDTITDIFKRHILT
VRIZ. PMIE, HBERH D 3., (T%H)

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

VR, RIZEU SV 2> X
BEMBTES M ZRHEDOBEIRO v — 2 T
Bl, K¥XH, 27— 2 OBMOBIERIZLD
o — & HMREER L £ 5,

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

PM#. K ABABR

RAMEA &N zw — 2 & 2T — 2B THK magnet with electro-magnetic force generated in a stator coil.
ENBEMNITHI, KREEE, AT —F D The rotor shall rotate in accordance with magnetic pole rotation
MOEFRIZ & D v — & 23 Els L £ 9, in the stator. So the detent torque shall generate in case of no
L7 T., EHBO & 212, RFLLY power excitation.
(Detent T ) BREAELET,

clent torque HYBRID TYPE
HBF:. & This type combining VR type with PM type consists of a gear-
VRIE L PMIE % A b =T O — & 1= BREHE teeth-shape rotor made of an electromagnetic material and a
TR B D & O & 25 2 b i Mk magnet having a magnetic pole in the thrusting direction. Then

. . _ this type shall absorb and repel with eletromagnetic force
RO, v 3y PTHRENZE DT, 2T P P g

— A B TAHAR SN B\ TG ]I X ¢,
AT — 2 OBMBOREIZ LD, a— 2 KL
79,

L7285 T, gD & ZI2fRFF L Lo (De-
tent Torque) 23FAEL F9,

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.

2 %8 0.45°, 0.9°, 1.8°
2 phsaes 3.6°
2 *E o o
BEE 5 & | PM R 2phases 2 it 418 21H45°, 90
— PM Type 448 2 poles * 4poles - Multi-poles
Rotating Type 4phases
_ 3% Distribution Type
STEP MOTOR | | L VR 8 3 phases 4phases -’ "
VR Type
Sk
Multi-Stack Type
E® AR
Linear Type VR B
||: HB BY
HB Type

5 angaus,
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DEFINITIONS OF TERMS FOR STEP MOTORS

(JEM-TR-157-19963k#%)
Extracted from JEM-TR157-1996

=] H = &£ = B I E =
1 % B K I R Q 2T —ZERD 1Y) OERER,
2 BB A8 R L mH AT —2BBO1BYLEYDA L E T2 2ADRAIE,
EEFOEICET IEMEE— 4> b,
3 B&F 1 F— v I kg - m? JM=_G402
HEFICKIBAPER S W TV BIEEIC. BREL
4 SE kLY T N RETHMP D ML EMNA, AREMEELSREL
7T o m XICRETHRA ML, IR ML XD
LT EHWLD,
I o AEDEARICEL > T, 1IES/SIIVXICHIST 3H
E ATV ITARE 0 )| grsomanoeaE.
1 MEEERE L e B DX Ty TAE
VR EDiHE
gr—_360°
m-Z
7 BERZXFv THE 01 ° (B) PM#. HB D14
g 360°
2m-Z
m:X27FvyECTE—2DOBREH
z 1 O— 2RI AR £
8 E O OB R IR A MSEMPRELR G E4ZE L TED - EEERER,
Es E EE? 7 :'\ 7“””7 = )
9 i 1% EE‘ E Vi Vv Etiém’f&ﬁﬁ:%?ﬁ:d‘@t ME &%*ﬂEﬂﬂﬂE@,E
VR=R " Ir
FREDEIREARICHREV . ERER CHE L. B&ETH
10 R=ILF 12T MLy Th N-m AP SBETMNES AL EZIIRETEIRAM
To MARIENLZEDBWD,
ATvECTE—2EREITH/-ODANESE. B
IRFREIY /=) DISIL A TERLE=DH D,
11 ISILZA LA b fo pulse/s INVAEEBED WD,
Bif7 & L T “pulse per second” DEE (pulse/s) & A3,
EUL.BEEEZELRVESIE (pps) ZAVTH LU,
- - EERIRET MBI SE5Z5NDE Ty TIRDERE/ NIV
2 BA BB A fo | PUSSS | X Eigmic A LT BB AR S BAS L R R,
MERRKEICH VT, REESAIEL RAL 9]2
13 2 I ‘o pulse/s Eig{iﬁ( EICH W, FELESAIBE L sx KEREN/ NIV X
14 F= 7 N N Ts N m H BEREN/ VIV ELRET . BREEIRIBE G RAET ML,
, _ ERED/ NIV R BRI S AEED ML 7 & OBIRIF R, X
15 FE ML Ts (fp) N-m L—F L TEEE NS,
17 B2 H by To N-m H BEREY/ NIV AEFRE CREESR R REA R A ML T,
1 B R L 8 To () N-m ERED/ NIV R B E B ML & OBRIE R, X

W—A 2 J8EMEDH VD,

Zamagaua, 6
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Jjo

B i

E £

19

B £ 8 % =

2Ty TIROERE)/ L Z B EICFIER L CiigE - 51k
7T & B4,

20

F H E & R

BREEEREHEA . NIVIXEEBERLZICEREEET
WoZiE. HBWEARm ML EEME LTV ok
BAIIC. BEEFH. Rz khH T I0ESR T & 3588,
=B EBH VD,

21

INILX LA b
1F— v

fsL(Ju)

pulse/s

BfRM -2 v EBRBERBOBERERLAZHD,
—MIC. BEAF— v DEINE & HICBEEREK

HIZET L. BEOEE MLV EETE 55,
BIEROXDBERIKILT B,

fs
fsL=—"
Vyp
S Jm
fs. : BB BREIEIEE  (pulse/s)
fs : MATI BRENEIFE (pulse/s)
J BRI F— v (kg - m?)
Jv:BEEFIF—2 v (kg - m?)

22

INILA LA b
WIR7& =2

T (fe)

EREh/ YL X ELRER & BAE ML Y & OBRHREERRER,
K=IWFo 2T LY Thn
BRAEEINILY Tsm
mBEIRILY Ts
(R —=F 1 > T8
BRE LY To
(RIV—A > T H4EH)
R EensEE,
(XJL—4E1R)

‘ =EFEEIEENCY
(R — hZ by T5ER)

RAISERE K
e

—= INIVAL A~ fo(pps)

23

A E B E

OEAEDIEEERTHDT.

(1) 8% 1L A 327 Positional accuracy
(2) BhiZEA A7 Step position error
PH3,

24

BlLAERE

Ep

%

EEAFIRETCARTEDRKEARIC L > TERICTERER
ERLT, AHFOEBO—HREHESRELT. Z0
EPS 1 ATy e OREFEMEEI D, CDEE
DOEEZFDEH OB EEROABENEE, X
Ty TZEIC360 IChH > THEL., ZODENDTF X
BOBRKEE <A FRADRZAEDEDFDE, %7,
RODEHIIIRTENTES,

_ [I+a6il+1—a6;l]
Ep==* 20s

X100(%)

8p§$ﬂ:ﬁ}"§§51 ................................. (%)
A6 1 75 RRANE (Gi—ifs) rrooeveeeeeeees (%)
—AG 1 XA F XERKE (6j—0s) oo (BE)

Os: (BRERAD) Ty THE e (%)

7/ gaus,

RABREEEKRE fs



1B H A EE £ = B O TE =
+a0 +A6
A
24 Bk A EEE Ep % %0
=
(%)
—AB
EES b
EEFIRE THREDMHEARIC & > TERICTEIRER
ERLT. AETOEEN—AEHERELT. ZD
BmPH1XFy TEOAEGTFEREGEI LS, CDEE
D, 1 XAF9TZEDREE. BSREDXFTy TAE
NE%360 ICh->TAEL. ZOEDTZ ZEIDEH
KEEYAFRADRKE, £/ RDLHICKRT
ENTES,
85=i%?xwmw
25 Bk = A E 8 = €s %
BU sziglxmmw
TN Cs  BEAREIRE (%)
+A0i: 75 AHEKIE
(= 9i—9i—1—95) .......................... (fg{)
—AGj: Y1 F AEKIE
(= 91-_9]-_1_93) .......................... (}-‘éfy:)
Os: GBI Ty THAE e ()
— )5 > @ . E—-2BMO TR COEBIEAEICH T 5 EEE & WERE
26 [:.XTU /XI:%;E A6h (FE_) t@ﬁ%j{ﬁﬁ{%ﬁ =

W /\— = 7ERE} (Vernier drive) |

| B HiRI%K (Resonance)

2T 9 EV T E—2IG, —MRIEARZT 9 TATZ D
TEIRINS P BREREZI Y e —LTH5ZLIZL-5T,
HARZ T TAEBEBXICE SIS E L CHEITE 5,
(fljﬂilf%‘; ............ 217)6) OB R E~YA O RAT Y T
WE), I =27 v TEE) & IR,

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

27 9 ¥ 7T — 2 OREMERGFESEZFHE L. Sl TERE)
FTAYA. Z2u—T 97 - 20 —&% Y ORIEGERFEN
53, ZhITiE, EEE. BEBEEE. STFEAu-—T
9T, A —RIVEERD S,

(1)Z2a—7 "y 7 (Slow-up)
T—ZHBPASOL ZZFEIH U ClalE$ 5 & 5 12, BXERE
B e {d@pt 4 3 =8 TIEd 5 2 &,

(2) 2O0—47 > (Slow-down)
E—ZPASOL AL THEEES 5 X512, BXEhE
BT iRt e & -8 i 5 2 &,

27Ty Ve EWEIL-L 2. b 3 REOWEEK
BlobBWTRIZIRIAKREL o2, Lo oRd
HFA S B AR T O ARNLE ERIRE, SLABHR L 809,

| W BfJL— 74 (Closed loop control)

2Ty ¥V E—2ONERHMEEBA L, [H¥EF D%
SR> T, gAY DI Z 26 F— % 2 BEI§ 5 ik,
MEREEEE LT, TV 3 -5 HHT3 508 5,

Zamugaua, 8



DRIVING SYSTEM

1.1=FKR—7 1. UNIPOLAR
Il 6 7 s 0D 5 1 U St
— % T & I E X
Yoz seonT CoMm
‘gﬂo
S3
SZl ICOMlS4
1.1 1tHEhEE 1.1 One phase driving
1T AHOADOERICIER AW L E T, Insert voltage into a single phase coil regularly.
Step 0 1 2 3 0
St ON ON
S2 ON
S3 ON
S4 ON
1.2 2+HEHEE 1.2 Two phase driving
B 2 MO ES ISR ER AR L E T, Insert voltage into two phase coil regularly.
Step 0 1 2 3 0
S1 ON ON ON
S2 ON ON ON
S3 ON ON
S4 ON ON
1.3 1-2 {HEEE 1.3 One-two phase driving
1HHE 2MHAXZHICIEERARL 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. N1 KR—7 2. BIPOLAR
QMO BBIZBIEDO R AR ER AN L. The voltage with different polarity to be inserted to the
THAESHICEEAIEXY DRI Z280DL L two phase coil shall be changed alternately in turn.
i‘g_o
A Step A A B B
0 - - +
1 - + - +
A 2 — + + —
m 3 T - T -
0 + - - +
B B

9wy



EXENEIEE (v— > muinms)

DRIVING CIRCUIT (Serge absorbing circuit)

1. Absorbing circuit with a diode

1.4 4 7F — FIRIE B

L
AN
R
2. 1 F—4 4 F— FIRIRE & T £ 2. Absorbing circuit with a zener diode
L
R

3.AF Y TE—HIZBWTIERSA/A =2k 3. There are cases where the characteristics
FEMPEEINBZENZ2BUET, of a step motor may be affected by a driver.

L
I

L Sw
K2R &Moo L>I22F v FTE—FITE A step motor shall be equated as illustrated on the
XN, 5. SWHABHU ZIRBE» S WA & %12 above. Now we think about the state in which the energy
EERITLICER I N T 3L E — AR h transiently accumulated in the L shall be maintained when
E3Ed3. TDOEE T4 DM EEE A the SW opens from the closed state. A high voltage

. FIA4A =MD/ T — 5y inserted into both ends of coils at this time may
~ - X -

VZADALV I A =TIy ARIICbO ., BEE
ENB2Z2LEHDET, LENRST, ThH %
WA F 2 MR L < MRS THET,
EREo 1. 2137 0¥ R EHITY,

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.

g, 10



ATy TE—IOFESE

CHARACTERISTICS

IMPROVEMENT FOR MOTORS
Z2F 9T E—RIFISLZL A b E FF T & The output torque of a step motor shall be decreased
HH b B L ET, when a pulse rate goes up.
CTHIEEBEOAL YA Y 2k . RO Torque shall decrease because the current cannot flow
EOE X I EREREC AL, FUSET up to the rated current in case of high frequency owing to

AE7LEF, 22T, T O A &S coil inductance.

272D PLDES B HTEPHD T,

So there are following methods so as to improve this high

frequency characteristic.

I _E
=R
E >
_A, 1
=g(1—e)
1. BIR5TOF B 1. The usage of Series resistance
- B Lessen Time Constant by connecting Series resistance
ZEANZ B LK o o .
BRI E A i%jm FERENESLS TS 10 4 coil in series.
W T =
Rm—+Ri ; _ Lwm
Time Constant T Rut R
(-LM=Motor Inductance *Ri=Series Resistance)
*Rvw=Motor DC Resistance
R Rwm
MWV
L R1=2Rw
R = 7
= o
o 2 |' -
S E 7R
B C b
Ri
MWy p /SIVZALA b
Pulse Rate
& &=
Winding example
2. 28 REXEY 2. Two power supply driving
o o - . e s This is a driving system to change into a low voltage
L Z 5l 5 S = A 1 . ) .
1y HOSEDEIEY. BORESM automatically after adding a high voltage only to a
A7z, HEIIAROEEIC ] D 2 5 5RE) rising part during one pulse.
HRTT,

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

[—1==N “w g
3. EBMF 3 v/N—ERE rating of a step motor by chopper, and excite the step

E-ADERIDEVELREF 3 v/ —-T3 motor.
Yha =L, ATy TE-XIZMEL £, 4. Over Voltage Driving
This is a driving system to increase an excitation
4. BEITERE) voltage when a pulse rate goes up from a low rate to a
high.

A 5, EEIZ/SL AL A b A LA B%d
Tl B % & < 3 % BB A

11 swigyaus



2Ty TE—XDEFEE

SELECTION PROCEDURES FOR STEP MOTOR

MILUEE D S DEE
- A=A, ~UL bk EDEEENERD 7,
BEEBORE DL E | BEHON LB ORI LW R S
v BenhxEd,
- . PR D o e, ALE DD I 70 E & BR O Bk & v 5 Mg
RERE (fH#%) DIRTE B ED X HBESDHD T, )
\
BNV EH B Aol Bl bLy B L ET,
| / 3
EE— A S FEH g%f&*ﬁt‘7~7$50)%‘:—§?$ﬂﬁ§&§‘f§‘r’£%—x/ kAR L
| /
| Eﬁlfﬁ—ya)ifi %ﬁitﬁﬁ%bﬁﬁfﬁﬁ)ggglﬁﬁ_V%mbiﬂ—o
\
ANEE kLY DB ?Ena—yaﬁﬁ%—xyb%éatmﬁbwaéﬁmbi
Y
i Bl b L7 HR LY AT, v =DV EARDDICKE
T ABREILOOHE S AT TE— A L L2 AL &
\
L[ _ E—ZMBEPL T LISV ALA b — PSR & L L ERE)
NG /\Jl«Zl/’fl‘ I‘)l’?##ﬁto)tEE ﬂﬁg&%'ﬁ%%ibf<f£éblo
OK
Y
®’T
HASTER
BR B(BORUB)ZT Y AR I &L R
ER B SMERE (RVRVE)XT Y TARE RE BB
0 v=1{ -f[cm/s]
HA ¢=1Yo- —15 [cm/stepl] v
f=e— [pps]
~NJL NERED
—.mD 6 — D 6
(= 360 1 [cm/step] V=260 [cm/s]
_3600i _ 360iv
b= TOs [Cm] = ntD8s [ppS]
__P 6 __ P 6
= 360 i [cm/step] / 360 1 f [cm/step]
_ 36041 _ 360iv
P_—Gs [cm/rev] f Po- [pps]
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REREBOREGRE &/VV AR BEIE L /LR E-SfLSRi-2EHE—X b

(t=A- ¢ [cm] Ju: E— 2 EHREEEE -2 b

N= O iy Jo: BEOMEMEE— 4~ b

6i
¢{t=v -t [cm]
It JL=J1+% [kg - cm’]
) A=——— [pulse] 1
__ 6IN /

=g, lopsl JotJs 4]

A:f . t [pulse] JL=J1+ 2312# [kg . sz]

P=Y — F¥Y vy F [cm/rev] A=/%L 2 ¥ [pulse]

¢ = fRRE (A% 0 1) [cm/step]
Lo=TAR B COHN MBI E [cm/deg] v =#EHHE [cm/s] (r=F8) 5 [cm]
f =71 2 J& %% [pps] t =TI [s]

0s=2Z 7 v 7 HE [deg/step]

i =k D=7 — V1% [cm]

FIL 27 $50 : [N - m]=10.2kgf - cm

B ML DOETER

F—ILha UBRE)

_,F-P | uFoPo 1 )
Ti= (5 ke e

F=Fa+W (sinotpcoso) [kgf]

70'— U Egg N
\fD o GEEW) 7D
2n i
— (WFATW)D [kef - cm]
Fa 2i

744 - N)U NERES
Sy - EZF ERED

__F mD_ FD

TL= o ; oni [kgf - cm]

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

FsD

TL= 2 [kgf - cm]
F=#77 M & [kef] Fa=%17 [kef]
Fo="FEf 8 [kef] Fe=FHli2Efz LIZ L8 % & & DJ7 [kei]
wo=TEF v t OEEERE (0.1~0.3) W=7—-2¢t7—-7LOKEE [ke]
n=xh#% (0.85~0.95) w= 1R8O EEELREL (0.05)
i=Jket Lt o=1EFE [deg]
D =& 7 — V1% [em]

P=Y — F¥Y vy F [cm/rev]
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BIEE — X > hOHER

AROEME—X >k

Jx= WD1— 32 p€D1 [kg - cm?]

1
8
_ 1. D ¢’ R
Jy—4W(4+3)[kg cm?]

= %W (D12+D22)=£2 p¢ (D1'—D2) [kg - cnr’]

Jy—%W( Di’+D’

—) [kg - cm?’]

L=x#h &ExoBADIERE [cm]

Jx=Jo+W£2 [kg - cm?]

Jy= %W (A+B*+12¢%) [kg - cm?]
¢ =xifili & xo il D P [cm)]

AROBEMEE-—X>b

Jx= *W(A-i-B)— 2pABC (A+B) [kg - cm?]

Iy= *W(B +CH)= 2pABC B°+C [kg - cm?]

=W (=W (5 [kg - e

A=Y 8 [cm/rev]

wE

#k p=7.9X10"* [kg/cm’]
7L 3 p=2.8X107° [kg/cm’]
] p=8.5X10"* [kg/cm’]
FA4ay p=1.1X107° [kg/cm?]

HE MVY Tm [kgf - cm]DEH

Jx=xilicBI4 21EME— 2~ b [kg - cm?]
Jy=yizBI 4 2 EEE— 2 ¥+ [kg - cm?]

Jo=xolil (FEOAEA ) 1B 2 EME— 4V b [kg - cm?]
W="8 & [kg]

D1=#}% [cm]

D2=N1% [cm]

p="% % [kg/cm’]

¢{ =% & [cm]

[N - m]=10.2kgf - cm

(1) B MJILY T [kgf - cm]DEH

B bV 2 X EREIFERG OB 124 U B EEIRIRHIO Z & T,
B b L2 ZEER R ORER T - OERICK S TRELSLDD

9,
(2) IE ML Ta [kgf - cm]DEH

Jo=u—2EMHE—- 2V b kg cm?]
=28 MEE— 4V b [kg - cm?]
g=HEJINEE [cm?/s]
0s=A7T v T[]

fo=>&ir/ L ZHEF [pps]

fi=it@), L 2548 [pps]

S £ L ST By
?g;]\}l/ﬁ(i A, oL X 5 L X IC B LY 1 13 (3 7 [sec]
o \ Qo) Lm0 n=3.6°/06
OB EEZDHE M Ly Ta= 180 o
OMEEEEDBE Mk by Ta=T I T o fzu_ﬁ

aag, | 4



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

RYEILZIZZTF 9V ZE— ZICHELRBR ML & s L

7%/@[/%5%)0)5:7:{@?'3_0 TILTY N RILY

2Ty TE=—ROBEILZZRATRDZ ZENTEET, o

WL Tv= (Bfif V2 ToHAE B L2 Ta) X R4 - MEI-ERTES T
[kegf - cm] [kegf - cm] [kef - cm] L e e
= (TL+Ta) XS
TL

FE—RFZOBEILIRB, SLALA =ML EEO T LT 0 . T a

Yk ML DN E B2 E S TRELE T, g [pps]

]

E=EH

ANJU M BB & ERTAF
b ElZi)j N ET - DRER W=2.5 [kg]
7= 120 D1, D2=5 [cm]
7% 1,208 X L1, Le=1 [cm]
7= 120WE # (BEp=7.9x%x10"* [kg/cm®])
T =254 FEOBEBRE n=0.04
N ET =) ORhE n=0.9
7-ve2 DIE D 57 fREE A¢ =0.4 [mm/step]
1EHZDDRED & ¢ =471 [mm]
N7 1 P o B ] to=1 [sec]
T— 1 BEE/INE— >
471mm/sec
- -

A7y TE—&

@ O

1. E—2ICHREDEREKRDET,

1730 2 (0.72° /step) & 7= 1) DOALE YLD Fy fRHEIZ

MERDIREE Al= W=O.314 [mm/stepl & & D £,

2. EEF/INI - ERDET,
By v 2R HE L 2 A RS E 5 (PPS)
@ 1oAY AL ZBU BB LET, fo |-----

) _ 1l&kboRkbE 471
B S 2= LSLZB7-DDEDE 0314

@ s L 2 WL & RD £ 7,

o BELAKP 1500 . ©
iR L 2 W, = R 1 =1,500 [pps] t

=1,500 /S )L 2

IV RE ST ROVAT EEIZE 37 0% 3¢
1,500 /%)L 2 % 1 B J1§ % 12131,500pps i H & 2 D) 97 Dugtﬁﬁ?ﬁﬁﬁ 502500 & L,
ML 2L A KD T,
e o _ e L 2R
A b AR = ] t— DA
_ 1,500
1—0.25

=2,000 [pps]
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3. MEFEERNILIEROET, b L2 #85:[N - m]=10.2kef - cm
QN LY B RDF T,

DBEHM LT RDET,
B F =pW=0.04X2.5=0.1 [kgf] Pt b oL o Ta=-J0I0 o “1'835 x%
: 1X
BRI ML Ti= F2 Di_0.1X5 _ og [kgf - cm] _ (Jo+16.59) _, 3.14X0.72 _, 2000
n o 2X0.9 Ta= X X
980.7 180 0.25
. =0.1Jo+1.7 [kef -
O BHEE— AV b AR E Jor 1.7 kgt - cm)
« F— 1 OEEE— XY (o) @ BEEL MLy AR E T,
_T T s s
Jo1=3g PLaDr=20 X 7.9XI07 X 1 X5 DEEEE LY Tw =(Ti4-Ta) X 2 « RARK
— . = (0.28--0.1Jo+1.7) X 2
0 0.48 [kgf - cm?] — 0.2 Jo+4
« 7= 2DMEME— 2V F (Jp2) = 0.2 X 0.23+4
=]Jp1=0.48 [kg ‘- cm’ : 4.05 [kgf - cm]
Jp2=]p1 [kg - cm?] — 04[N-m]

NI ET—TDEHRETE— XV b Jw)
Jw=W(%1)2=2.5 X (§)2=15.63 kg - cm’]

s MEMEE— XV b (u)
JL =Jp1+Jp2+]Jw=0.48+0.48+15.63=16.59 [kg - cm?]

4. BRICE-FERELET,
B = S HWEE — 2 ¥ M HOBEEE MLy &k E 8. (P28 KO ERLAERIZ L D 5

au—4 EEE-—XV o MR b L2 Tv
[kg - cm?] [N - m] (kef - cm)
TS3103N3E2 AU9110 0.23 0.4 (4.05)

2L AL A b= PO RERROHRIZ S TIZD T,
TR &), TS3103N3E2 & AU9110MDHEE H+ TEEAIEET T,

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

T —— Full Step-
(10) ——- Half Step

0.8(8)

0.6(6) s

(Tm=0.4)0.4(4) .

0.2(2) .

0 O
102 108 (f2=2X10%) 104 D
Pulse Rate (PPS)

ayas 16



/N iR EDFEE

CAUTIONS FOR HANDLING

ATy TE—FERALEDEE

2Ty = SIIEEM T TH O, (LRENEOMM, I
DR EOFEFE AL, ISR L 2 HEHIZ S TIEL < #ifg
Xh, Ho#hbhs Z e aRit LTHD 7,
THERIZH 720, BRAGEROERA L ZEITHT MG A2 W
ENTHhS ZHAENE T,

M. "aLE, RMEOFBENEIRXTIEO LD TY,

W GATREF DER

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

WOES. BV FTEOER

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

2.8z HEEBABXAIAMIE. T
WEEMALVWTL LIV, HEOERELN T,

3. T2k Bk, BEBEICE > THEN EEA,
HBPKDPEEDP DB, FAIVNZKRT TOERER
T&EHEA,

4. EELH ARG, HDVIEBEDZEXKZETFTTIL.
FHLEWTLEEL,
IREY, EEH D WVLEEICETDEELTLEE L,
mEREDEE
1. &8 AR, AR, HBIBZRERL T E 3,
PRI E— 2 OHEHRPEEHFORRE L) £,
2. 7—RFDBTEW->TTFEL,

. T—20HEERBRS LU AH TR M., HIHE LD
wEYY ., ERLTLLESIY, £/ BELEFICTFX B
ETDLEWVWTL LW, HEEEDHXT,

W RE. B LOFEE

1. TR LUEDEREER 2R TIHE. BAICEMVWEDLEL
7Za0,

2. EHEMUERFERHTIRSANICE - TR, E—42PEE
BRTHIBNADPHNET, T—2T5r—XOKEEEL.
WELUTTHFENLCEE N,

3. 2T IAHRERTIFERC SN,

4. BEREFICL > TRATy TE-—2RBHIRFERES L
FY, ZTORFISHIRAERT THFENLZS 0,

B. E—42D/INIVZALA b— MLIMIZ. ATREERER
THRERSANICEWMHEBEERLE-TEET, BE%EET
S TLEZL,

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

7. HPKEEDN BEIPASHEVRRER L TSV,
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SIZE HB1ee ZriLy

High torque

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

DEPTH
°§ o§ """ ¥
= =— -
- -
1.5
[]23*0z
CJogos 20+ L 10
f K 27y TH| EREE | ERRER | BRI | (04790 | 800N | E—2RL [A-41F-Y% 2
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
[T & Voltage Current | Resistance Torque Length Inertia

Single Shaft | Dual Shaft Deg. V/Phase | A/Phase | /Phase | mH/Phase | N'-m(gf-cm) mm x10’kg:m? g

TS3B4INET | TS364INT1E 1.8 1.05 1.5 0.7 0.3 0.04 (400) 335 8 150

TS364IN2E3 | TS3641N12E3 1.8 1.4 1.4 1.0 0.55 0.08 (800) 47.5 18 250

® ERAREERE —20~+50C ® 52 7IVTL4—— 0.025mm Max. at the load
Operating temperature range Radial play 4.9N(0.5kgf)

@ EFIEH———— 100MQ Min (at DC500V) @R ERELR 80 deg Max (Resistance method)
Insulation resistance Permissible temperature rise

@ (ERME— AC 500V (Imin) HITEE D E—F0F - AREREFOCU T THENC L&,
Dielectric strength ¥NOTE : Do not allow the surface temperature of the motor

 res case to rise above 90°C during operation.

@I K7TLA 0.075mm Max. at the load

End play 4.9N(0.5kgf)

) INJVALA F—RMILI4FM n7oriny)

WIRING DIAGRAM PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torgue)

F Black TS3641N1E1 EWRKET A DC24V 1.5A/18
Torque N-m (gf-cm) Constant Current Driver DC24V 1.5A/Phase
0.05(500) T T T T T T
# Yelow — Full Step ||
----Half Step
#% Green 0.04(400) TSN
- :\\\~
0.03(300) ‘
* A =
Red White Blue 0.02(200) ‘\

e = B4 51 \ &
dAZR-=7 RAEL ) BT CW A 0.01(100) W
UNIPOLAR CW rotation mounting end. N v

o N A\
= b % 5 # =] 10 102 10° fs fs 104 —
Step ) Pulse Rate (PPS)
Black Red Green Blue Yellow White Tor;';?genﬁéuﬁ)Es S DC24V 1. 404
. . Constant Current Driver DC24V 1.4A/Phase
0 ON ON COoM COM 0.08(800) T T T T 11T
S PSS — Full Step
1 ON ON COoM COoM 1 e e R i e e ---- Half Step
T~~~
2 ON ON COM CcOoM 0.06(600) \\:
3 ON ON COM COM AN
0 ON ON COoM COoM 0.04(400) \‘
\ \
\ \
\
0.02(200)
\“
N Y i
10! 102 103 fs fs 104 —

Pulse Rate (PPS)

awgaus, | 8



1.8°

35%03

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

2p*02s

13(2X)

0
—0.025

Mm&/
J_%
il

e °§ [y
4 8 N !
& & e i
2-M3 m
B X |7y 7R ERERE | ERER | BRIER | 1472050700 | E—4RL |A-414F-Y+ b= IR
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
TS3214N12 1.8 43 1.0 43 55 0.18(1800) 40.0 20.0 250 1
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
TS3214N16 1.8 32 0.35 85 8.0 0.06(600) 25.4 75 170 1
® ERARRE —20~+50C @I KTLA 0.02mm Max. at the load
Operating temperature range End play 8.8N(900gf)
@ fEIFIER——— 100MQ  Min (at DC500V) ® > 7T L A——0.02mm Max. at the load
Insulation resistance Radial play 4.9N(500gf)
@ HEFME—— AC 500V (1min) @A RELR 80 deg Max. (Resistance method)

Dielectric strength

19 ammyaus,

Permissible temperature rise

XITEB I E—4DF—AREMREIFOCUTTHENC LT,

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



i R X

WIRING DIAGRAM

[BlER/51A)
I I PE 1 = WMfi@EL W RTCW AR CW rotation mounting end.
X & Blue
NRAK—=5 = =] R
BIPOLAR Step Blue White Red Yellow
7* Red 0 + - — +
[TT7) — 11—
= # 2 - + + -
White Yellow 3 _ _ + +
0 + - - +
TYPE 2 = * | & | = =
A=H—S5 % Blue Step Blue Yellow Red Green Black White
—_—T—
UNIPOLAR 0 ON ON COM COM
2 Black
1 ON ON COM COM
7 Red 2 ON ON coMm COM
3 ON ON COM COM
0 ON ON COM COM
# A %
Yellow White  Green
INIVALA F—RMILI4FM 7n7oriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3214N12 ETBH KT AN DC24V 1.0A/#8 TS3214N13 EEH KT AN DC24V 0.19A/18
Torque N-m (kgf-cm) Constant Current Driver  DC24V 1.0A/Phase Torque N-m (gf-cm) Constant Current Driver  DC24V 0.19A/Phase
T T T 1T T T 111711
1 — Full Step — Full Step
TN --=-Half Step || - 55(500)
TN
0.15(1.5) = Y |1
\ N 0.04(400) h
\ \
0.1(1) % 0.03(300) \
0.02(200)
0.05(0.5) )
\ 0.01(100)
\ \
Ay
0 A 0
102 103 104 —_— 102 102 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
T8321 4N1 5 TEEERTAN DC24V 0.19A/48 T3321 4N1 6 EERKZAN 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 11T T T 111711
— Full Step — Full Step
0.1(1000) ~——-HalfStep Il 4 95(500) Eaes i NSO
0.08(800) 0.04(400) S-_
&NQ\ ~ T
0.06(600) Sy 0.03(300) \ ™
\\
0.04(400) \\ 0.02(200) -\
S \
0.02(200) > 0.01(100) ‘\
\\ AY
] \\\
0 0
102 103 104 —_— 102 103 104 —_—

Pulse Rate (PPS)

Pulse Rate (PPS)

angaug, 20



0.45° 0.9° 1.8°

18%05 (L=30 )
24%0s(L=30LI k)

) L

39*03

3102 2-M3

15.5(2X) / 2
f N 3

31 +0.25
+0.
¢ 22—%025
¢ 5—8 012
|
|
=
[
|
|

B X |7y 7R ERERE | ERER | BRIER | 1472050700 | E—4RL |A-414F-Y+ b= L=
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 0.3 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 1.4 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 0.32 375 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 EFRARAREE —20~+50C ®@IKTLA 0.02mm Max. at the load
Operating temperature range End play 8.8N(900gf)
@ HERFIEI——— 100MQ  Min (at DC500V) ® 57V 7L 4—— 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 Permissible temperature rise

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

TYPE 1

[BEz751A
BEEL )R T CW AR

CW rotation mounting end.

NAKR—5 % Blue — 5 =~
B VIS
BIPOLAR Step Blue White Red Yellow
0 + - - +
#* Red 1 + + _ _
2 - + + -
A ® 3 - - + +
White Yellow
0 + - - +
TYPE 2 = * | & | = a
A=H—S5 # Blue Step Blue Yellow Red Green Black White
= ol
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—RMILI4FM 7n7oriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3216N1 EEERT AN DC12V TS3166N18 EEH KT AN DC35V 0.8A/4H
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 T TTTT
— Full Step 0.04(400) L — Full Step
0.025(250) L e ----Half Step
d 0.03(300) N
0.02(200) ~/ \ ™
A
0.015(150) 0.02(200) h
\\
0.01(100) )
0.01(100) k
0.005(50) )
\
0 0 i
102 103 104 20k —_— 102 108 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3166N20 EEERTAN DC8.8V TS3139N13 EEH KT AN DC30V 0.4A/48
Torque N-m (gf-cm) Constant Voltage Driver  DC8.8V Torque N'm (gf-cm) Constant Current Driver  DC30V 0.4A/Phase
T T TTTTT L
— Full Step | — Full Step
0.06(600) === -~IT N ----Half Step
TR 0.2(2.0)
0.05(500)
\\\\ /\
0.04(400) \\\ —
\
0.03(300) S\ 0.1(1.0)
\\\
0.02(200) s
A
0.01(100) 3
\‘ O
\ 102 103 104 —
0 102 103 104 . Pulse Rate (PPS)

Pulse Rate (PPS)

aingaug, 22




HB

TYPE

=MLY - KHRE

1.8°

High torque - The least vibration

42i03 20io.5 Liq 15i|4
3{*02s 2 150577 IR
4.510.2
|
> || ©
< g el &
- A ;
& |
DEPTH
IIM @\ 4-M3 &R & 4.5 Min
fiz X A7y TA| EREE | EWRER | BERIEH | (104750 | 5070007 | E—2RL |B-21F-V¢ g
Type number Step Angle Rated Rated Winding | Inductance | Holding Motor Rotor Mass
[ W 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 | TS3617N11E1 1.8 4.0 0.95 4.2 2.8 0.16 (1.6) 33 35 200
TS3B17N1E2 | TS3617NT1E2 1.8 9.6 0.4 24 15 0.16 (1.6) 33 35 200
TS3B17N1E3 | TS3617NT1E3 1.8 12.0 0.3 40 22 0.16 (1.6) 33 35 200
TS3617N2E4 | TS3617N12E4 1.8 4.0 1.2 33 36 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 | TS3617N13E8 1.8 4.0 1.2 33 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
TS3617N3E10 | TS3617NI3E10 1.8 12 0.4 30 29 0.32 (3.2) 47 68 310
® ERARERE —20~+50C @I KNTLA 0.075mm Max. at the load
Operating temperature range End play 9.8N(1kgf)
@ HEIFIET 100MQ  Min (at DC500V) ® 5277 L A—— 0.025mm Max. at the load
Insulation resistance Radial play 4.9N(500gf)
@ iR E AC 500V (1min) @ FRRELR 80 deg Max. (Resistance method)
Dielectric strength Permissible temperature rise
XTEE I E— 42D —ZAREBEIZOCUTTHHENCEEW,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
R
WIRING DIAGRAM
- El#% /A
dA=k—-5 e WIEL ) R T CW AME  CW rotation mounting end.
£ Blacl
UNIPOLAR N = = P = =
# VYellow ep Black Re Green Blue Yellow White
0 ON ON COM COM
& Green
1 ON ON COM COM
2 ON ON COM COM
3 ON ON COM COM
i B #
Red White Blue 0 ON ON COM COM
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INJVAL A P—PNILI4EE (n7orbny)
PULSE RATE VS TORQUE CHARACTERISTICS (pull-out Torque)

TS3617N1

E1,N11E1

Torque N'm (kgf-cm)

EERNTAN
Constant Current Driver

DC24V 0.95A/48
DC24V 0.95A/Phase

0-2(2) — Full Step
——- Half Step
S I Ny P
N
0.1(1) \
\\
fs fs N
\ Ay \\
1
102 10° 10+ —
Pulse Rate (PPS)
TS3617N1E3,N11E3

Torque N-m (kgf-cm)

FEBERTAN

Constant Voltage Driver

DC12V/i8
DC12V/Phase

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

EBRKZAN DC24V 0.8A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 0.8A/Phase
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N
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\
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\|
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NM
\ SRR
0
102 102 104 —_—
Pulse Rate (PPS)
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Torque N'm (kgf-cm)

EBERZ AN
Constat Voltage Driver

DC24V/if
DC24V/Phase

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

Torque N'm (kgf-cm)

EBRKETAN
Constant Current Driver

DC24V 0.8A/48
DC24V 0.8A/Phase

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

10¢
Pulse Rate (PPS)

TS3617N1E2,N11E2

Torque N'm (kgf-cm)

EERNTAN

Constant Current Driver

DC24V 0.4A/48
DC24V 0.4A/Phase

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

Torque N-m (kgf-cm)

EBRKT AN

Constant Current Driver

DC24V 1.2A/48
DC24V 1.2A/Phase

l e
0.2(2) he
SRS — Full Step
Sl --- Half Step
~\
\!
0.1(1) \
fs kN
NS
0 \
102 10° 4 —
Pulse Rate (PPS)
TS3617N2E6,N12E6

Torque N'm (kgf-cm)

EEERTAN

DC12V/48

Constant Voltage Driver DC12V/Phase
0.2(2)
— Full Step
——- Half Step
X
N
~
0.1(1) =
\\\
fs\ fs =
\
0 <
0.5k 1k k 2k —
Pulse Rate (PPS)
TS3617N3E8,N13E8

Torque N'm (kgf-cm)

EBRKETAN
Constant Current Driver

DC24V 1.2A/48
DC24V 1.2A/Phase

— Full Step
—-—- Half Step
0.4(4)
0.3(3) ——
L — an
= S
0.2(2) <
N
\
0.1(1) fs—fg
HILS
0
102 10° 10¢ —
Pulse Rate (PPS)
TS3617N3E10,N13E10

Torque N'm (kgf-cm)

EBE KT A

Constant Voltage Driver

DC12Vv/48
DC12V/Phase

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

5k 2k —
Pulse Rate (PPS)
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0.9° 1.8°

L 12.5105
1.8
40.6i0.25
Lo 2-M2.6 BHRE 1.6
3l (2- M2.6 DEPTH 1.6)
3 S
= 225
$
8
£ =200 Min
4‘4‘4‘4’jé} 4-TLRER
(4 - PUNCHING DENTS)
B X |7y 7R ERERE | ERER | BRIER | 1472050700 | E—4RL |A-414F-Y+ b= L=
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
® ERARRE —20~+50C @I KTLA 0.02mm Max. at the load
Operating temperature range End play 2.5N(250¢gf)
@ fEIFER——— 100MQ  Min (at DC500V) ® 57T L 14— 0.02mm Max. at the load
Insulation resistance Radial play 2.5N(250gf)
@ HEFME————— AC 500V (Imin) @ FARELR 80 deg Max. (Resistance method)

Dielectric strength

25 dmiyas

Permissible temperature rise

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



i R X

WIRING DIAGRAM

TYPE 1

[EEz 75
BftEL W RTCW AHA

CW rotation mounting end.

" —_ = Bl
IIee moe e %5 2 #
BIPOLAR P Blue White Red Yellow
0 + - - +
7= Red
1 + + - -
2 - + + -
E = 3 - - + +
White Yellow
0 + - - +
TYPE 2 # * | & | ® | =
= Step Blue Yellow Red Green Black White
-_— _— B Blue
A=K=5 0 ON ON coM | com
UNIPOLAR = g
ack
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
NIWALA b—BMILISFE Frroriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3218 EERKZTAN DC24V 0.25A/48 TS3218N5 EEBERTAN DC12V
Constant Current Driver  DC24V 0.25A/Phase Constant Voltage Driver DC12V
Torque N'm (gf-cm) Torque N'm (gf-cm)
T T TTTT T T T TTT
— Full Step — Eulllfsstep
---- Half Ste
(500) 0.02(200) = = g
—4/.\ \‘\
0.04(400) N1
TN N
0.03(300) L
0.01(100) S
0.02(200) )
\\ \
0.01(100) \
0 0
102 103 104 —_— 102 103 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3118N35 EEEFZ AN DC12v
Torque N‘m (gf-cm) Constant Voltage Driver DC12V
0 T T 17111
O'OTS(SOO) | \ — Full Step
0.02(200)
0.01(100)
0
102 103 104

Pulse Rate (PPS)
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£ =200 Min

i
i & = — -z
3 = 3| 81— 8
il
\
Lz&snzg)
47.14%02 1.6 4.83
56.4*2 20.6 L
B X |ZATv 7R EREE | ERER | BB | (047802 50700 | E—2RL [A-41F-Y % b= L=
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
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 4.7 1.8 2.6 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
® ERARRERE —20~+50C @I KTLA 0.075mm Max. at the load
Operating temperature range End play 9.8N(1.0kgf)
@ HEFREL 100MQ  Min (at DCS00V) ® 57T L A——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

27 wiyga

Permissible temperature rise

KIFE I E—FOT —AREREIZOCET THENC LY,
¥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 MAfE&L W R T CW AE  CW rotation mounting end.
N = = =| Ein
A ‘ Step Blue White Red | Yellow
BIPOLAR
7% Red 0 + _ _ +
1 n + - -
2 - ¥ + -
8 = 3 - - + +
White Yellow
TYPE 2 —
-_ —- bl
A=k=5 Tl * ® | ~Aa | mm | % A
UNIPOLAR = Black 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
wEa B &
Green/White White  Green 0 ON ON COM COM
INIVALA h—BFMIL 45 r7yriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3090N6 TS3103N2E9 s

Torque N-m (kgf-cm)

EERKTAN
Constant Current Driver

AC100V 1.1A/48
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\
\
0 AY
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EBHR KT AN
Constant Current Driver
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DC35V 1.0A/Phase

N
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0.3(3) AN
\,
0.2(2) N
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1
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0 1
102 10° 10¢ —
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EERKFTAN
Constant Current Driver

DC35V 1.8A/40
DC35V 1.8A/Phase

[ — Full'Step
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0.2(2) <
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N\,
0
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Constant Current Driver
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DC35V 1.0A/Phase

0:4(4.0) —Fars
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\ L
\
0.2(2.0)
\
0.1(1.0) Y
|
1
1
0 1
102 10 104 _—
Pulse Rate (PPS)
TS3103N40

Torque N'm (kgf-cm)
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Constant Current Driver
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DC36V 1.2A/Phase

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

Torque N-m (kgf-cm)

EEREZTAN
Constant Current Driver

DC35V 2.9A/48
DC35V 2.9A/Phase

1.5(15)

— Full'Step.
——- Half Step
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10¢

Pulse Rate (PPS)
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HB 1vee & IV Y - (KIRED

High torque - Low vibration

56.4%02 20+ L= 16
47.14%02 1.6 5
5.81015
3
©
T 8 g s
8| ~|B 8 &
Yl » - - 4
N 150 [ 15%025
y 77 MR ’3. 77 MR
m
\_L=200 Min
iV 27y TR | EREE | TRER | BIRER | 104740 #0000 E—4RL | A-MF-vr | B OB | IR
Type number Step Angle | Rated Rated Winding | Inductance | Holding Motor Rotor Mass Winding
J o 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 | TS3653N11ET 1.8 5.2 1 5.2 5.4 0.39 (3.9) 39 120 0.45 2
TS3653N1E2 | TS3653N11E2 1.8 2.8 2 1.4 14 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 il 0.9(9) 54 260 0.7 2
TS3653N2E5 | TS3653N12E5 1.8 36 2 1.8 25 0.9(9) 54 260 0.7 2
TS3653N2E6 | TS3653N12E6 1.8 23 3 0.75 1.2 0.9(9) 54 260 0.7 2
TS3653N3E7 | TS3653N13E7 1.8 8.2 1 8.2 14 1.35(13.5) 76 430 1 2
TS3653N3E8 | TS3653N13E8 1.8 4.5 2 2.25 36 1.35(13.5) 76 430 1 2
TS3653N3E9 | TS3653N13E9 1.8 3 3 1 1.6 1.35(13.5) 76 430 1 2
TS3653N4E12 | TS3653N14E12 1.8 22 5 0.44 1.4 2 (20) 84 520 1 1
® ERRRERE —20~+50C @I KTLA 0.075mm Max. at the load
Operating temperature range End play 9.8N(1kgf)
@ EiFIEi——— 100MQ Min (at DC500V) ® 5277 A——0.025mm Max. at the load
Insulation resistance Radial play 4.9N(500gf)
@ {EFTHIT AC 500V (1min) @ FAEELR 80 deg Max (Resistance method)

Dielectric strength

Permissible temperature rise

KRR E— 20T —AREMREIFZIOCUTTHEN L£ELY,
¥NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

R
WIRING DIAGRAM

TYPE 1
AR —=5
BIPOLAR

TYPE 2

AZR-5
UNIPOLAR

29 miyga

& Blue
# Red
2] #*
White Yellow
£ Black
# Yellow
# Green m
#* =] H

Red White Blue

[olvac)
MfEL DR T CW AR CW rotation mounting end

SitT Bﬁe Wﬁxe F?eid Yeﬁ:w
0 + - - +
1 + + - -
2 - + + -
3 - - + +
0 + — — +

EXME; WRTCWHARE  CW rotation mounting end.
Step BI’% 7 % 5 # =]
lack 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—PNILI4EE (n7orbny)

PULSE RATE VS TORQUE CHARACTERISTICS (Puli-out Torque)

TS3653N1E1,N11E1 EER KT AN DC24V 1A/48
Torque N-m (kgf-cm) Constant Current Driver  DC24V 1A/Phase
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[T TTTI
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102 108 10*Pulse Rate (PPS)
TS3653N3E7,N13E7 EER TN DC24V 1A/48
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TS3653N2E4,N12E4 ETH KT AN DC24V 1A/48
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i
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Torque N'm (kgf-cm) Constant Current Driver  DC24V 3A/Phase
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\Y
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TSSG53N3ES,N13E8 EBRKT AN DC24V 2A/48
Torque N'm (kgf-cm) Constant Current Driver DC24V 2A/Phase
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1(10) X
N\,
AY
\,
N,
N\,
\
\
0.5(5) \\
\,
N,
fs fs \\\\~‘
[N N TS
0

102 103 104Pulse Rate (PPS)
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Torque N'm (kgf-cm) Bipolar Driver DC40V 5A/Phase
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1.8°

[Js2.6™ 2 =200 Min.

69.6*°2 ~~ ”]I

0
—0.013

L iy -8
3 g g | A
| o
4.8
1.6
30_}3_0.5 L
B X |ZATv 7R EREE | ERER | BB | (047802 50700 | E—2RL [A-41F-Y % b= L=
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
TS3134N316 1.8 1.9 42 0.46 1.6 1.35(13.5) 62 0.67 1.48 2
TS3134N52 1.8 58 1.6 36 1.5 1.35(13.5) 62 0.67 1.48 2
TS3134N317 1.8 3.0 4.0 0.75 32 2.3(23.0) 94 1.23 25 2
TS3134N1E2 1.8 25 4.6 0.55 2.76 2.3(23.0) 94 1.23 25 2
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
O EFRARARGE —20~+50C @I KSLA 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)
@ HEIFME——— AC 500V (1min) @ ERELR 80 deg Max. (Resistance method)

Dielectric strength

31 iy

Permissible temperature rise

HKOER I E— 20T —AREAREIZOCUT THENC 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

& Blue Etyan]
I I PE 1 BfFE LR TCW HME  CW rotation mounting end.
AS &) el S = = =
te i
BIPOLAR # Red p Blue White Red Yellow
0 + - - +
1 + + - -
a % 2 - + + —
White Yellow 3 — — =+ +
0 + - - +
- = & s % Dil=! #*/8 =] =
A=R—=5 éir/e%nwme 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 COM coM
Red Black Red/White
INIVALA F—RMILI4FM 7n7oriny)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3134N316 EERKT AN DC30V 5.9A/48 TS3134N317 EERKTAN DC30V 5.6A/48
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 T TTTT T T T T T
F(SO) — Full Step F(SO) — Full Step
—T T TN
2(20) 2(20) i
1(10) 1(10)
\\\ \\\
\\\ \\\
0 0
102 108 104 —_— 102 108 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3134N319 Frat=op ol e A DC30V 5.0A/48
Torque N'm (kgf-cm) Constant Current Driver  DC30V 5.0A/Phase
T T T TTTT
— Full Step
AT
3(30) ™
2(20)
1(10)
\\\
0 [~

102

104 —
Pulse Rate (PPS)
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1.8°

+1 L
32 £ =200 Min
1
—I J_\F
]
> o
N
10
B X |ZATv 7R EREE | ERER | BB | (047802 50700 | E—2RL [A-41F-Y % b= L=
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
TS3242N1 1.8 7.2 4.0 1.8 12 8.1(81) 148 8.5 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 34 1.1 17 11 (110) 148 8.5 7.0 1
O EFRARAREE —20~+50C ®@IKTLA 0.02mm Max. at the load
Operating temperature range End play 49N(5kgf)
@ HERFIEIL—— 100MQ  Min (at DC500V) ® 577 L A—— 0.02mm Max. at the load
Insulation resistance Radial play 20N(2kgf)
@ FaRELR 80 deg Max. (Resistance method)

@ HEIFE——— AC 500V (1min)

Dielectric strength Permissible temperature rise

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

& Blue Etyan]
I I PE 1 BfFE LR TCW HME  CW rotation mounting end.
RAK—5 & = 2
BIPOLAR # Red Step Blue White Red Yellow
0 + - — +
1 + + — -
e # 2 - + + -
White Yellow 3 — — =+ +
0 + - — +
TYPE 2 &=
- . Green/White
A=ZKR—-5 Eis % Eil=! A A =
UNIPOLAR H 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 g2 KA 3 ON ON COM COM
Red Black Red/White 0 ON ON COM COM
INIVZAL A b—RMIVIYFE Fnrsr i)
PULSE RATE VS TORQUE CHARACTERISTICS (Pull-out Torque)
TS3242N10
TEEERZTAN DC22V 5.0A/48 Rs=3.0Q
Torque N-m (kgf-cm) Constant Voltage Driver  DC22V 5.0A/Phase Rs=3.0Q
T ‘— ‘Ful‘l S‘te‘p‘
——- Half Step
(50)
4(40) SR
N \‘~~\\
3(30) i -
\\
2(20) S
\\\
1(10) \
\
\
\
\
\
0 1
102 108 104 -

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

EREE. B LY ZLTC
AR A & T,
WHER R Y PV — 7 i 4
(R A !

BAry7E—41I>30—-4 FX—&

A table of Step motor encoder

YA B AHERE (C/T) 27y TE—2IT -4 AR (ERXTv 7E—42HX)
Size Phase Resolution Types of Step motor encoder QOutline (Types of applied Step motor)
1# 2 200 TS3658 1 (TS3641)

148 2 200 TS3665 1 (TS3214)
178 2 200 TS3602 1 (TS3617)
17% 5 500 TS3672 =1 (TS3667)
238 2 200 TS3643 2 (TS3653)
238 5 500 TS3623 3 (TS3624)
348 2 200 TS3674 3 (TS3134)
348 5 500 TS3634 X3 (TS3630)

I a-SBONBRROCLEBRIRECENET,

35 dmiyas

(JIEL]

{_g BAD
N.E
1:4—7>aLv44Ah

2: 74 RIM4NHA

2 1200C/T
5:500C/T

(

27y TE—4BOHAERHEOTEBBT AL,
FE) 1. ke A T AL v8ESA U RSANHACHIETEE T,
2. E—2OR@MBER I I—FREO/LHBOCUT THEATE L,

BA7Fy7E—42I>0—4 EREBEFE
TSLILILILIN O

I -4k

*7ar

3:F=7ravLvath A
A,

4: 314 R4\ HA

i



WA X (2 a-58)

18 (2.7)

€35)) ' 3
= KF—=TI |
(¢4) "ﬁ 30
~.E
o =
Xg
(X7 y TE—2EB)
J )
i o e
e
17 3 29
=1
AR 1. ATy T E—REBONETEIGTED

[ZFy TE—%] #BBTEW,

[

X2

| e 91:[:1‘,% Specifications of an encoder

Outline (A section of an encoder)

20.5 (2.7)

|
$56.6

X3

1. I > O—%1BE Performance of anencoder 2. MEEHE
e FAPY AR AR 0~+85C T 2 5
DCH+5V £5% o R RE 200 C/T 500 C/T
= & Resolution
40mA Max
= 5 127U X>%2ILABHE R .
5% B 80kHz Max 4. #7a > Option
W abcd 1/4P + 1/8P 1), HEAEAOSREE (400, 1,000C/T) OEUEAERETY,
18 M B = 5 x10 ’kg-m? Max 2). ZH (4 v F v o ) OFHMMBTEETT,

ENCODER ONLY

3. AWK Form of output
1) #—7>2aL 7% Open collector

H oA B OB ?_’g 2SC162310
ARICE B
= o WHEN
RAHBHNEE 30V OUTPUT IS -H-
= sk WHEN
RAFEHNER 50mA  SUTPUTIS -L-

I3 RS

1.5 4 usec Max

2) JALRKFAN

Line driver

AM26C31IDB (T.I)

H A B & EEIC L3
“ o = s DC+2.4V Min o VHEN
8 %=
DC+0.4V MaXOUTPqusE»T-
HEHANER +20mA Max % £t 1&

I bV -3 V) R

1 usec Max

3). E— 2 ONEH L ORHEEHTRET T,

+5v
H
AR L 470Q
—H
B8 L
albleld OUTPUT
P
Bz A #imL ) BT CW A E
P
#47+— K ¢Vce
a,b,c.d FMN1 —
A#E L L (B-2 z %
A— | T ’_‘ AB1E
B*Ej 1 A.B
B 7 Y Y
B LI 1 | [FMP1
BlEx75 1 8% £ W R T CW 1 \=4)

I a—S§EHR

# fE ) — Mg
DC+5V Fr
GND £
A8 ES
B 18 #

I O— ik

# AE 1) — Mg
DC+5V b
GND 2
A ES
Al 1B
B 18 #
B =]
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SHHATYI RS
HB 1vee 1.8°

AU9110
DCEIRH

TINAT T EIN—T 2T TD
Yl 2 N alEE

L LG

1.
2.

3.

&

PR & D KIS MLy 7y 7 (ML L5 & LeE— 412
HIB LRE O/ - i - K3 2 MEATRETT,
FIAMNMERIR., 74 b A TIFAICED ., BEAIICHE
BENTWAED, B/ A ZITHROKEEZ L THWET,
WXE) 2 7 THEIE, VSOL 1.8 TT,

FA4 T ZL 9y FIZKDINZT 9T (1.8°) LNn—T R
Ty 7 (09°) ZUIDMAZZENTEET,

CHEA VY b UEERIZE D BRI ARE L ER A

¥50% 1A b, E— 2B LN T4 DB LHN
KcxEd, T4 v 724 v FI&kEBHIL Y b X
v Y DON. OFFOUz nTEx£7,

N

. E— 2 OEE)#OFFIZ T 2 HH (1 X —T L) »fnT

WY,

. N TANDATIERE, CCW&E&CW/SLZATIE—F (2

PV ZATY) &V AR RATIE—F (SLZAT])
DEBLLNEY v VISZA4 v FOYIDIZL TEIRTZ X
_ga

L AZERPUIC K D 2A/MHE TOBFREMERICTEET,

8. WU, fitE =, HE X7 ISIn TE £9,

L IR WAL w

C € EMCIE® I SBE LT\ B2 £ &
CEv—%. /4 |BCESLET,

i/ X AU9110
5 & | DC+24V +10% 3A Max. (&HESEHK)
H B 5 B | 2A Max./fH TFIZIEHRVRICTERE (HEEE 1A/48)
148 Eh R 2 3 1-24BBh R 2 3 218 Eh 2 3
b & A X (BRI | Fa v ON | 5z(y7 ON 15y ON
2y F )UU OFF |ZAqvF ﬂﬂ OFF |ZA4wF Uu OFF
A pH o2 2 @ | 27 NAH T STLP521 (BZ) AHEH220Q HERE TH
= T4 A TSDANEHRI0MALIE20mALT
15LZAH » DIREEN 7+ A TSDER L BEHR
PULSE Tw L INZA Y F 1@ ON CWEE:
DIR OFF CCWEEx
2/8 VA AN . CWADBSIZCCWAHD 7 + M H T 5EFKIZOFF,
P CcwW Sw L ISZAA Y F @ CCWAHBEFIRCWAHD T+ A TSERIFOFFD Z &
=% CCW FIEEC . CW.CCWANIISILZEAD LEWT &,
P 74 N TS DEFHNIONTE— & HERIRE
7+ MHTSDEFRHOFFTE— 2 HHRE
e INIVRNE5 pseckd BT ED V) SLTF ) BEREI2 wsecd T
WA/ SIL X
(HERNVAATD | 555 OB R HOND 5 OFF CHBIfE
(= s CKOUT (CKO) | AN/SILX#BAS > K TTLHEAD
ks
ERHTEIRTIS) | HASHEBAEF 0.23 (V) =1 (A/4B)
i v k2 S 5 iE
BB ALY AT {EEhRE 1 )u;/u»/zw_\u:w; 5 FEIEEIRE 1
R ) F1vT U ( ON # 1sectk. HAERD FryT ﬂ ( ON
(EFerR B P aRTE 21y F OFF ¥50%IC4 > LET, Ay F OFF
= g {F B 0~40C 90%RHLT (EHmhxz &)
B R -
R 7 B —10~70C 90%RHLIT (EHmux2 &)
fit B & | aRT2NT TS XHP-6 (JST) 118, XHP-8 (JST) 148, 324 % FBXH-001T-P0.6 (JST) 141A
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CN2(B6B-XH-A : JST)

NSEPAVLS
220Q TLPo2t 6| B (&)
/W\’ — 5|8 (F)
# Y~
T A (2)
T, | .Com2 (8)
e [ [.com1_(#)
2 ¥~
by~
8|
7|
6 |
5 |
4 |
3]
2|
KR

WA

ONfl

Z/Bﬁm

CN1(B8B-XH-A : JST)

GND

DC+24V

{%—F -

1 x—T I+

PULSE- (1/¥JL X AHB$)
PULSE+ (1/S%JLZ AHE)
DIR- (1/%JLZ A 11B%)
DIR+ (1/%JLZ A HB)

IS (FKF z v IKF)

GND (BF v 7¥%T)
o~ — < e~
CKO (7> k)

T LINZA y F2

2T A vvE
T ISR Ay FA

7 iEE;j:‘IA

Ty TRy F

AIZER

3
% oooooooo oooooo %
~ [
1 8 1 6
(3.5) 652
I $#1R 657

32

17'5t0.2

CCW-— (2/%JL X A\ f1B%)
CCW+ (2/%ILZ AHEF)
CW— (2/%JL R A J18¥)
CW+ (2/%)L X A F78%)

™)
©
%f.,
6—¢ 3.5
B6B-XH-A(JST)
HFEXHP-6(JST) B
(3)
B8B-XH-A(JST)
HHFEXHP-8(JST)TE -
Fommmmmmmmmmmmmoo
| &
|
: I ). E
[ T I
I
™ | J
BESTIERZEX05
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el 20XFYv I RSAI\N Augii4

WhTED LM
1/8, 1/16 74 272 257 %}
mis

@7 v T A4 yFITXDEEIZ T v TAIE, 1/8£1/1600~ 4
2UATy TIYNBEALZENTEET,

Q@UZH LT 4 v TAAL v FIZkD, 1HB-DDE— LN
BIIF05~2.0AIRETHZ ENTEET,

@7 1 v T AL vy FITKDIMNERE L SLZAT) O3 RF|E
FEfEH) & 27902 AJ) (CW7SL 251 & CCW2 3L 2 51) %
PnBrszenTEET,

Q@IS LD, AJ17 L ZHIBBIA > TZ AVERZ, £
A MNEFRE10%~100% 1K TSR 2 HE LV P4 VD
BRENRD D, E—Z KO FIANORREMNMAIDZENTEET,

L s

=] =i t 1% f&

5 P DC+24V +10% 3A Max. (£HEBESERK)
2A Max./f8 AIZEEMVR. T« v TR A v FICTHE
H B 5 i ERLETE 123 ERHETE 123
(HFTRFH.1A/AR) (0.5~1.0A) s ON (1.0~2.0A) 00& ON
FATAA v F OFF FATAA yF OFF
~4 7 A XTF vy T 8E% 1230N 16E% 1230N
B % O v #& z FawT Fay T
(K TTRF8ER) Ay F Jul OFF Ay F U8l OFF

74 MHTSTLP2530 (RZ) CW,CCWAH ANEHR220Q
A A & & B K T4 bAHTITLP181 (RZ) 1 x—TIL KZ4/8 /0> hA—ILAS  AHEH220Q

1/8ILZA AT . ) 123 on DIREZEN 7+ MATZNER L BEAR
PULSE ;jf ; ; =10 ot ON CWHEx
DIR OFF CCWEER
ANES | 2/ULZAN 123 E.CWAHNBREEICCWAND T+ AT ZERIL
ow F1v7 goo™ OFF.CCWAHEfFCWANOFFDZ &, X, AR
ccw Ao F OFF CW.COWATIZ /LR EAS LN &,

7+ AT I DERNONTE— 2 H EEHEL

PaR=20 74 b HT 5 DERNOFFTE— &
(2750 2 AH) RSB EKE80KHz (¥ 1 7 A8E% T3,000min~(rpm)~ 1 7 H16E% T1,500min™"(rpm))

74 b H TS DEFRHOFFH 5ONTEIE

CKOUT ANV ZEBAKF 74 bHTSFTLP127 (RZ) C-EHA

HAES | SERRXEHTF HAEREEARFLERE= (V+5) AVME.HXE= (V+2.5) A/AE

AU NIRRT | AL A HERRRERTF (0.225V40.1) X100% (L.HEZE )

BEgAHL > &y | AIBERVRICTHTE (10~100%HER) AN/NIWVZADT + bHTTOEFRPOFFA 50N 7-5&

(HTIRE50%6 % E) % 5H1secth. HAERP AT LET,
B offF B B B EE 0~40°C 90%RH LI T (BT|EhHEZ &)
® = A B B E E —10~70°C 90%RH LI (ET|EHZZ &)

KTy TXA v FPNBZIEBEIVEY PXLT v FERLTTEL,
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[ sinmE ] CN1(B7B-XH-A) E> 741>
CN1(B7B—XH—A)| TLP2530 | % FR
. in S| CN2(BEB—XH-A)
azra-seml 2200 F~L |4 E>No| 1/ WAANOE | 2/ SV ANOR
‘5’7 1 | TLP253 12_ 1 DIR cwW
l 2] ~L 15 A 2 PULSE ccw
*57 T TPisl T COM 1 3 i
I ~0 1 AE % 7 KS4/3/a> ka—
*57 T TPi8t | _ 5 DC+5VIE >
| 41 ~3 P > ° 6 CKOUTO L 7 &
o 4 T COM 2
| # r IG 7 CKOUTDIIv4&
|
DC+5VaE> 5 N3 (B2B—XH-A
CKOUT?DaL ¥4 I 6 TLP127_ l? (‘EISID ) CN2(B6B-XH-A) E>7H 1>
< 7 jmf — -
CKOUTDIZvA 1 2 DC+24V E >No. 4 R
- | _——_ t 1 £— 2COM1
2 £ —2C0OM2
3 E— 2 BhREAE A
4 T — 2 GhEgtE A
5 £ — 2 hhktE B
6 E—2FhEE B
CN3(B2B-XH-A) E>7H 1>
E > No. Z R
1 GND
2 DC + 24V
A O
WA
72
ONfAl -
TAYTAA vF OFF <
DL MNEY UETERT
RABERT A S v CIE Sy
GND 123 ey p———
\3(0 ® B E AR EIRN .
@ @ Vty XAy F % 3
TP\ [*pmazem
(B I 1ER)
@ nﬂﬂﬂﬂﬂﬂﬂﬁ nﬂﬂﬂﬂﬂﬂﬁ
~ [N
1 T 7 ~d 6
CN3 CN1 CN2 6-$35
(35) 6502
B6B—XH—A(JST) 3
HFXHP-6(JST) T /&
65i0.2
B7B—XH-A(JST) -
HFEXHP-7(JST) (B T
sEcs | | [©H [ (SD :
Dy e = B2B—XH-A(JST) !
8l oL ; HFEXHP—2(JST) [T '
g A{: [ ] . - Jf]“, -
~y ST [ [Si] o I J
[ (BTSN TEAEL05)
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APPLICATIONS

RDEIDETHTIALHHI A TED £9, Step Motors are widely used in many fields as follows.
@ JOvE—-F s XVERE L. .
@O N—FFrxy%EB | T L
@ Floppy disk o )
I YRR Driving for a magnetic head.
@ Hard disk 9 9 Xy TIEL XF =S K

Steel band

Capstan
- / —

]
A7y TE—4 — N . ANy R BMRT 127
Step motor \ E * %3 Head ' /Magnetic disk
I [ .
JOor———
\’\v K
it mbd Head
Driving circuit
. - K51TE-5—
arka—3 Driving motor
Controller
@ H—<ITULH MOXOH, Ny FRREH
Thermal printer------ for f in r and moving h .
@Thermal printe or feeding paper and moving head R N
Platen

Thermo-paper
-

kY B \J

O

27y TE—% LS 9

Step motor for

feeding paper $—e Ay E ﬂh_z W
Thermal head A7y TE-—R
Step motor for
feeding paper

SREHEER HFar ho—vER
Driving circuit Typing control circuit BRENE PR
f " - - - Driving circuit
[] [}
#3x V) HIEEIE Ay FBENHIEIE R T
Feeding paper [—Moving head T
1 | control circuit control circuit

e i

RERBSA 3TN0 I8y 71N AREEH
Timing pulse [*—] Clock pulse
generating circuit generating circuit

F—42ar hO—JVER F—2AH
Data control circuit Data input

@ L AERICE T IMBEDETHEY

@Feeding defined material in a press machine

TLZ
Hoo— Press
@ Feeding roll
[ ]
) ¢ ¢
27y TE—4
Step motor v
Gear
*)E [E1#
Feeding Counting
WEEE volume L THmber | g1 3L UfES
Driving device Tty Timing signal
Presetter

4 demgaus,
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APPLICATIONS
@777 IVADICH
@ Application to a facsimile
(S
Transmitting side 2R

Receiving side

=
Original paper|

TAMA AVVA 2

e

uJ
=
¥

I - ] =
T Te =i AHET ==
Y o—3 RRE (EEE) _ |2 = ~ — -
a roller for Recording device(Main scanning) | 2 8 spgiEE (EEZE) 4 3
feeding paper %% Recording device(Main scanning) %‘ ﬂg
=
27y TE-% (EIED B 25y TE—% (BED) =
Step motor(Vice scanning) : Step motor(Vice scanning) :
| ]
BEEEIR
Telephone network
@ DD LS Bl @ Other applications
@ X-Y7Tuy 4 @ X-Y plotters
@ X-YT — T (LAEHEM D X-Y il 5K E) ) @ X-Y Tables (X-Y shaft driving for a machine tool)
@®iKT—7T)—%& @ Paper tape readers
®@ 7L - -Fxuh @ Tape trace checkers
@ KI5 2L X —FIHNDIGH @ Application to solar energy:
--------- AU X 2 &y b EREIH heliostat driving
@ BRERETHMOMPEPRET 7 v FF— 4 @ Position setting of a platform for scientific inves-
DHERD tigation with a spaceship exploring planet.
Q@ —FvLryDOH—F¥ED @ Card feeding for a card machine.
@ A =~ U B @ Cutting machines for defining machines
@ Gl E D @ Position setting of a photocomposer.
@ VT I AT—T @ Index tables
@ E=kRT @ Defined volume pumps
@7 AT LVAKHE @ Display devices
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SLOW SPEED SYNCHRONOUS MOTORS

INA T R AL TOAT v TE— X 5 HRE Synchronous motors are hybrid type step motors driven by
FCEHH X3 kS5 LE-E—2NnYyruF AC power.
ZE—ZTHF Various kinds of motors are available by request.

HESRICHK > TEM & A4 TOHIMELTTHETT,

WX DEETE
DESIGNATING FORM FOR TYPES

TS I N E

27y TE—ZERETIV No.
Step motor fundamental model No.

KRR AE %

7 No.

Shows mechanical | EREEERERY  No.
specifications

Shows electrical specifications

W+ ar
OPTION
o, ECAEEPU. EROT A, KIREE XA LIS K 0 IR RET Y,

Shaft length, DCR, Winding method, Low-vibration, etc. are adjustable
by request.
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