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WHAT IS A STEP MOTOR?
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The Step Motor shall absorb the rotor with electro mag-
netic power generated in the stator coil receiving a pulse
signal generally inserted from external, and rotate the
output shaft by angle proportional to the pulse signal.
The rotating Speed shall be in accordonce with the fre-
quency of input pulse signal,and the rotating angle the
number of input pulse signal.

In other words, the output rotating angle of the Step
Motor shall be in accordance with the rotor and the stator.
We call this "a Step Motor",which sometimes is called a
stepping motor, a stepper, and a pulse motor, because

there is no specified regulation.

THE FEATURES OF STEP MOTORS
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® The rotating angle shall be in accordance with the
number of input pulse signal.

® The rotating speed shall be proportional to the fre-
quency of input pulse.

® Maintain its position even a zero pulse insertion to
input (PM type,HB type)

® High torque, high performance and light weight.

® Small angle, high performance and less expensive.

® Maintenace-free because there is no mechanical

defacement like a brush for a DC motor.
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* Order except for samples are favorable with 500PCS/Lot.

* There may be cases for production stop on those models listed here without notice.
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MAIN SPECIFICATIONS HYBRID TYPE
Y14X | XFyTA i X EREE EIRER F=NT 12T MVY SR TE (ElE=
Size Step Angle Model No. Voltage Current Holding Motor NR—=
Torque Dimension Details
Deg. V /Phase A/ Phase N-m (gf-cm) mm in Page
11 1.8 TS3641N1E1,N11E1 1.05 15 0.04 ( 400) []28X33.5
Hi Torque 1.8 TS3641N2E3,N12E3 1.4 1.4 0.08 ( 800) [(128X47.5 °
1.8 TS3214N12 4.3 1.0 0.18 (1800) [135X40.0
14 1.8 TS3214N13 12.0 0.19 0.06 ( 600) [J35X25.5
1.8 TS3214N15 24.0 0.19 0.12 (1200) [J35X40.0 ne
1.8 TS3214N16 3.2 0.35 0.06 ( 600) [135X25.5
15 1.8 TS3095N1 8.6 0.24 0.08 ( 800) [135X32.0
1.8 TS3095N2 3.5 0.45 0.08 ( 800) [J35X32.0 10
0.45 TS3216 9.0 0.24 0.035( 350) [J39X27.0
0.45 TS3216N1 12.0 0.3 0.033( 330) [139X22.0
0.9 TS3166 12.0 0.32 0.05 ( 500) [139X22.0
16 0.9 TS3166N17 6.0 0.3 0.05 ( 500) [J39X25.5
0.9 TS3166N18 1.0 0.8 0.05 ( 500) [J39X25.5 e
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) [142X33
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) [142X39
17 1.8 TS3617N2E5,N12E5 6.4 08 0.26 (2600) (142X 39
Hi Torque 1.8 TS3617N2E6,N12E6 12.0 0.4 0.26 (2600) [J42X39 19,14
1.8 TS3617N2E7,N12E7 24.0 0.2 0.26 (2600) [142X39
1.8 TS3617N3E8,N13E8 4.0 1.2 0.32 (3200) [J42X47
1.8 TS3617N3E9,N13E9 7.2 0.8 0.32 (3200) [Ja2x47
1.8 TS3617N3E10,N13E10 12.0 0.4 0.32 (3200) 42X 47
0.9 TS3218 5.0 0.25 0.05 ( 500) $46X13.0
18 0.9 TS3218N5 12.0 0.075 0.045( 450) $46X13.0 15, 16
1.8 TS3118N35 12.0 0.165 0.035( 350) $46X13.0
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Y14X | XFyTA i/ =X EREE ERER F=WT 12T MY S TE BRI
Size Step Angle Model No. Voltage Current Holding Motor NR—Y
Torque Dimension Details
Deg. V /Phase A/ Phase N-m (gf-cm) mm in Page

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 17,18

1.8 TS3103N3E1 1.7 4.7 0.72( 7200) [156.4X76.2

1.8 TS3103N3E2 47 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

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 1.8 TS3653N2E5,N12E5 36 20 0.9 ( 9000) | [156.4X54
Hi Torque 1.8 TS3653N2E6,N12E6 2.3 3.0 0.9 ( 9000) [156.4X54 19,20

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) [182.81X63.0

1.8 TS3134N52 5.8 1.6 1.35( 13500) [182.81X63.0

34 1.8 TS3134N317 3.0 4.0 2.3 ( 23000) [182.81X94.5
1.8 TS3134N1E2 25 4.6 2.3 ( 23000) [182.81X94.5 21,22

1.8 TS3134N319 4.2 35 4 (40000) | [182.81X129.5

1.8 TS3134N2E8 25 7.0 4 (40000) | [82.81X129.5

1.8 TS3242N1 7.2 4.0 8.1 ( 81000) [1104X148.0
42 1.8 TS3242N10 5.0 5.0 5 ( 50000) [1104X97.0 23, 34

1.8 TS3242N11 3.84 3.4 11 (110000) [1104X148.0
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MANY KINDS OF STEP MOTORS
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There are many kinds of Step Motors.
Only a rotating type is listed in the catalogue.

VR,PM,and HB types are mostly used.

VARIABLE RELUCTANCE TYPE

This type has a rotor shaped with a gear which is made
by an electromagnetic material, absorbs and repels with
electromagnetic force composed of the stator coil. The
rotor shall rotate in accordance with magnetic pole rota-

tion in the stator.

PERMANENT MAGNET TYPE

This type shall absorb and repel with electromagnetic
force, which the rotor formed with permanent magnet, is
composed of 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.

HYBRID TYPE

This type is a combined VR type with PM type, and con-
sists of the gear teeth shape made

with electromagnetic material in the rotor and the magnet
having a magnetic pole along thrust direction. Then this
type shall absorb and repel with eletromagnetic force
composed of 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.

B &5 X
Rotating Type

2 %8 0.45°, 0.9°, 1.8°
2 phsaes 3.6°
218
PM B ophase 2K 44  HiE45°,90°
PM Type 448 2 poles * 4poles - Multi-poles
4phases
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STEP MOTOR

3% Distribution Type

BE & %5

Linear Type
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VR Type
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Multi-Stack Type
VR B
HB BY
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5 & 27y 7R EREBE | ERER | BRER | 1478|5000 | E—2RL |B-41F-Yy 2
Model No. Step Angle | Voltage Current | Resistance | Inductance | Holding Motor Rotor Mass
B & W Eh Torque Length Inertia
Single Shaft | Double Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(gf-cm) mm x10’kg-m? g
TS3641IN1ET | TS364INTHET 1.8 1.05 1.5 0.7 0.3 0.04 (400) 33.5 8 150
TS3641N2E3 | TS3641N12E3 1.8 1.4 1.4 1.0 0.55 0.08 (800) 47.5 18 250
® ERAREERE —20~+50C ® 5 7T LA4—— 0.025mm Max
Operating temperature range Radial play 5N(0.5kgf) LOAD
@ EFEH———— 100MQ Min (at DC500V) @R ERELR 80 deg Max (Resistance Method)
Insulation Resistance Allowable Temperature rise
@ HEFMHE— AC 500V (Imin) HTEB I E— 207 —ARERERIOCUAT THENC £,
Hi-pot ¥NOTE : Do not allow the surface temperature of the motor
@I KTSLA 0.075mm Max case to rise above 90°C during operation.
End play 5N(0.5kgf) LOAD

s
WIRING DIAGRAM

ML —INILAL — MFHE (779 v by)
TORQUE-PULSE RATE CHARACTERISTICS (Pull-out Torque)

F Black TS3641N1E1 EWRKET A DC24V 1.5A/48
Torque N-m (gf-cm) Constant Current Driver DC24V 1.5A/Phase
0.05(500) T T T T 11T
# Yellow — Full Step ||
----Half Step
#% Green 0.04(400) pe Ty
T~~~
N
0.03(300) X\
£ B & RN
Red White Blue 0.02(200) 3
\

e = B4 51 \ &
IZKR-=5 MAEL YR T CW 5 0.01(100) Wk
UNIPOLAR CW rotation mounting end. L v

o N A\
- = P & = = =] 10 102 10° fs fs 18“| R tﬁg)
ep ) ulse Rate
Black Red Green Blue Yellow White TS3641N2E3 S DG4V 14N
Torque N-m (gf~cm) Constant Current Driver DC24V 1.4A/Phase
0 ON ON CoMm CoMm 0.08(800) T T T T 11T
1 ON ON cCoM | com T deicd
s ---- Half Step 1
~I
2 ON ON COM COM 0.06(600) \\\
N
3 ON ON COM COM \\
N\,
\,
0 ON ON COM COM 0.04(400) \‘
\ \
\[}
0.02(200) }
\“
“ I
Ny |
10! 102 103 fs fs 104 —_—

Pulse Rate (PPS)
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1.8°

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

35%03 \ 2 L
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13(2X) 15
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5l ===
gl 5 N [
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2-M3 m
B R |7y 7R ERERE | ERER | BRIER | 14720 | 50700 | E—2RL |A-41F-Y+ b= IR
Model Step Angle| Voltage Current | Resistance | Inductance | Holding Motor Rotor Mass Winding
No. 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 4.3 1.0 43 515 0.18(1800) 40.0 20.0 250 1
TS3214N13 1.8 12.0 0.19 63.0 27.0 0.06(600) 254 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) 254 75 170 1
® ERRARRE —20~+50C @I KTLA 0.02mm Max
Operating temperature range End play (with 9N(900gf) Load)
@ HEFEI—— 100MQ  Min (at DC500V) ® > 7T L A4——0.02mm Max (with 5N(500gf) Load)
Insulation Resistance Radial play
@ HEFME—— AC 500V (1min) @R RELR 80 deg Max (Resistance Method)
Hi-pot Allowable Temperature rise

7/ inngaus,
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%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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WIRING DIAGRAM

TY [EEyae)
PE 1 #F Blue WEL VR TCW AR CW rotation mounting end.
1A ti—5 = T 5 T 7 T =
BIPOLAR Step Blue White Red Yellow
#* Red 0 + — - +
(770 — 1
A # 2 - + + -
White Yellow 3 _ _ + +
0 + - — +
TYPE 2 o T AR
A=H—S5 = Blue tep Blue Yellow Red Green Black White
UNIPOLAR 0 ON ON COM COM
2 Black
1 ON ON COM CcOM
7 Red 2 ON ON com | com
3 ON ON COM CcOM
0 ON ON COM CcOM
# ST 3
Yellow White  Green
RILO—INILAL — MFMHE (7o rby)
TORQUE-PULSE RATE CHARACTERISTICS (Pull-out Torque)
TS3214N12 TS3214N13

Torque N-m (gf-cm)

EERKEZAN
Constant Current Driver

DC24V 1.0A/48
DC24V 1.0A/Phase

T T T 11171
— Full Step
1 Y ----Half Step
T 1IN
0.15(1.5) Rauiinus
N
\ .
N,
0.1(1) 3
0.05(0.5) \
\
A
\
Ay
0 \
102 103 104 _—
Pulse Rate (PPS)
TS3214N15 EBERFZAN DC24V 0.19A/48
Torque N-m (gf-cm) Constant Voltage Driver  DC24V 0.19A/Phase
T T T 11171
— Full Step
0.1(1000) el e
0.08(800)
:xx
0.06(600) AN
M.
0.04(400) \\
\\
N,
0.02(200) > N
N
]
0
102 10° 104 _—

Pulse Rate (PPS)

Torque N-m (gf-cm)

EERKZTAN
Constant Current Driver

DC24V 0.19A/48
DC24V 0.19A/Phase

T T T TTTT
— Full Step

0.05(500)

0.04(400)

\

0.03(300)

0.02(200)

0.01(100)

0
102

TS3214N16
Torque N-m (gf-cm)

108

EERKZAN
Constant Current Driver

104

—_—

Pulse Rate (PPS)

DC24V 0.375A/48
DC24V 0.375A/Phase

T T TTTTT

— Full Step
0.05(500) ----Half Step
0.04(400) S

\“\ .
0.03(300) \
0.02(200) N
\\‘

0.01(100) A

\\

\\

0
102 108 104 —_—

Pulse Rate (PPS)
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1.8°

18%0% (L=30K )
24*05(L=30LL k)

38+02 X £ L
31 +0.25 6
15.5(2X) 2_M3 5

g

I (R==
® o - |
= d %
0=200Min __— UJJJ
B R |7y 7R ERERE | ERER | BRIER | 14720 | 50700 | E—2RL |A-41F-Y+ b= L=
Model Step Angle| Voltage Current | Resistance | Inductance | Holding Motor Rotor Mass Winding
No. Torque Length Inertia Type
Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(gf-cm) mm x10-"kg-m? g
TS3095N1 1.8 8.6 0.24 36 24 0.08 (800) 32 11 160 1
TS3095N2 1.8 45 0.45 10 9 0.08 (800) 32 11 160 1
® ERRARERE —20~+50C @I KJSLA 0.02mm Max
Operating temperature range End play (with 9N(900gf) Load)
@ IEFIEH——— 100MQ Min (at DC500V) @ > 7ILTL4——0.02mm Max (with 5N(500gf) Load)
Radial play

Insulation Resistance

@ EFME——

Hi-pot

Q gaus,

AC 500V (1min)

@ KERELR 80 deg Max (Resistance Method)

Allowable Temperature rise
XTEE I E— 40T —AREBEIZOCHUT THENCEZEWL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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WIRING DIAGRAM

B85 7514
TYPE 1 WFE&L W R T CW AE  CW rotation mounting end.
n — =
RALEK=5 = Blue & M # #
BIPOLAR Step Blue White Red Yellow
0 + - — +
7= R
7% Red ] T T - -
2 — + + -
=] #
White  Yellow 3 — — + +
0 + - — +
# Blue
T'YPE 2 = * = # 2 &
— B Black Step Blue Yellow Red Green Black White
ﬁlﬁgf;‘ 0 ON ON COoM coMm
7 fed 1 ON ON coM | com
2 ON ON COM COM
3 ON ON COM COM
# B #&
Yellow  White  Green 0 ON ON CoMm COM
NIV —INILZ L — MFME 7k bay)
TORQUE-PULSE RATE CHARACTERISTICS (Pull-out Torque)
TS3095N1 21EmhEL. EEBE K Z /Y DC8.6V
Torque N-m (gf-cm) 2Phases Drive, Constant Voltage Drive 8.6V
0.05(500) \ ey
0.04(400)
0.03(300)
0.02(200)
0.01(100)
0
102 . 10°
Pulse Rate (PPS)
TS3095N2 EERKTAN DC24V 0.45A/48
Torque N-m (gf-cm) Constant Current Driver  DC24V 0.45A/Phase
y G
0.1(1000)
0.05(500)
N
N
0
102 108 104

Pulse Rate (PPS)
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0.45° 0.9° 1.8°

18+05 (L=30K#)
24%0s (=301 k)

) L

39 +0.3

310 2-M3 6

15.5(2X) /
= 1 |—<E

3{*02s
39%0
¢ 22—%025
¢ 5—8012
\
|
—_—
|
\

B KX |7y TA| EREE | TRER | BRIER | (47502 | 5070 | E—2RL |B-21f-Yy g & R
Model Step Angle| Voltage Current | Resistance | Inductance | Holding Motor Rotor Mass Winding
No. 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) 255 12 150 1
TS3166N18 0.9 1.0 0.8 1.4 0.6 0.05 (500) 255 12 15 1
TS3166N20 09 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) 320 15 180 2
TS3139N13 1.8 12.0 0.4 30.0 30.0 0.2 (2000) 37.0 25 220 1
® ERAREE —20~+50C @I KT LA 0.02mm Max
Operating temperature range End play (with 9N(900gf) Load)
@ HEFIEHT——— 100MQ  Min (at DC500V) ® 57T LA4——0.02mm Max (with 5N(500gf) Load)
Insulation Resistance Radial play
@ IEFMHE——— AC 500V (1min) @ RBRELR 80 deg Max (Resistance Method)

Hi-pot Allowable Temperature rise

XTEHB I E—HDT—AREMREIZIOCLUTTHENCZEL,
¥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

[BEz751A
BEEL )R T CW AR

CW rotation mounting end.

NRLKR=—S5 #F Blue = = * =
BIPOLAR Step Blue White Red Yellow
0 + - - +
#* Red 1 + + _ —
2 - + + -
A ® 3 - - + +
White Yellow
0 + - - +
TYPE 2 % * | & | = =
1= =5 = Blue Step Blue Yellow Red Green Black White
—_iN—
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
MILO—INILAL — MFME 7y vy
TORQUE-PULSE RATE CHARACTERISTICS (Pull-out Torque)
TS3216N1 EEERZT 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) aa e --~-Half Step
N 0.03(300) ~J
0.02(200) ~/ \ ™
A
0.015(150) 0.02(200) A
\\
0.01(100) )
0.01(100) v
0.005(50) \
1
\
0 0 !
102 102 104 20k —_— 102 103 104 —_—
Pulse Rate (PPS) Pulse Rate (PPS)
TS3166N20 EEERTAN DC9.2V TS3139N13 EEH KT AN DC30V 0.4A/48
Torque N-m (gf-cm) Constant Voltage Driver  DC9.2V Torque N-m (gf-cm) Constant Current Driver ~ DC30V 0.4A/Phase
T T TTTTT T T T TTTTT
— Full Step | — Full Step
0.06(600) === -~IT N ----Half Step
\\\ 0.2(2.0)
0.05(500)
\\\\ /\
0.04(400) \\\ —
\
0.03(300) S\ 0.1(1.0)
\
\
0.02(200) N
\
A
0.01(100) A
\‘ O
0 \ 102 108 104 —
102 10° 10° Pulse Rate (PPS)

Pulse Rate (PPS)

e, | 2




SIZE = LY - BIRE)
1.8°

4200 20%0s L* 15%

-
3{*02s 2 1505 77y TR
4 5%02

15i0.5 77y MR

> || © -
(s
< 3 el &
- Vo) ! L
Y |
DEPTH
]]M @\ 4-M3 FEE 4.5 Min
£ =200 Min
e K A7y TA| EREE | EWRER | BERIEH | 104750 | 507000 | E—2RL |B-21F-V¢ g
Model No. Step Angle | Voltage Current | Resistance | Inductance | Holding Motor Rotor Mass
B W& Torque Length Inertia
Single Shaft | Double Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(gf-cm) mm x10-7kg-m? g
TS3B17NIET | TS3617NT1E 1.8 4.0 0.95 42 2.8 0.16 (1.6) 33 35 200
TS3B17N1E2 | TS3617N11E2 1.8 9.6 0.4 24 15 0.16 (1.6) 33 35 200
TS3B17N1E3 | TS3617N11E3 1.8 12.0 0.3 40 22 0.16 (1.6) 33 35 200
TS3617N2E4 | TS3617N12E4 1.8 4.0 1.2 33 3.6 0.26 (2.6) 39 54 240
TS3617N2E5 | TS3617N12E5 1.8 6.4 0.8 8 76 0.26 (2.6) 39 54 240
TS3617N2EE | TS3617N12E6 1.8 12 0.4 30 30 0.26 (2.6) 39 54 240
TS3617N2E7 | TS3617N12E7 1.8 24 0.2 120 106 0.26 (2.6) 39 54 240
TS3617N3E8 | 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
TS3617N3EI0 | TS3617N13E10 1.8 12 0.4 30 29 0.32(3.2) 47 68 310
® ERFAERE —20~+50C @I KTLA 0.075mm Max
Operating temperature range End play (with 10N(1kgf) Load)
@ EFIEHE————100MQ Min (at DC500V) @ 57T L A4——0.025mm Max (with 5N(500gf) Load)
Insulation Resistance Radial play
@ EFME—— AC 500V (1min) @ FFRELR 80 deg Max (Resistance Method)
Hi-pot Allowable Temperature rise
XTEE I E—4DT—ARERBEIZOCHUT THENCEZEL,
%NOTE : Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
iR
WIRING DIAGRAM
- El#% /A
dA=k—-5 - WFEL ) R T CW BB CW rotation mounting end.
£ Blacl
UNIPOLAR N = = P = . =
# Yellow ep Black Re Green Blue Yellow White
0 ON ON COM COM
& Green
1 ON ON COM COoM
2 ON ON COM COM
3 ON ON COM COM
i B #
Red White Blue 0 ON ON COM COM

13 zaygas,



RMIVO—INILZAL — MEME 7y r by
TORQUE-PULSE RATE CHARACTERISTICS (Pull-out Torque)

TS3617N1

Torque N-m (kgf-cm)

E1,N11E1

EERNTAN
Constant Current Driver

DC24V 0.95A/48
DC24V 0.95A/Phase

0.2(2)
— Full Step
—-—- Half Ste
S I Ny P
N
0.1(1) \
\\
fs \
fs N
\ Ay \\
0 \
102 10 104 —_—
Pulse Rate (PPS)
TS3617N1E3,N11E3

Torque N-m (kgf-cm)

FEBERTAN

Constant Voltage Driver

DC12V/48
DC12V/Phase

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

Torque N-m (kgf-cm)

EBRKZAN
Constant Current Driver

DC24V 0.8A/48
DC24V 0.8A/Phase

L~
0.2(2) —
T — Full Step
L+ . ——- Half Step
N,
‘\
Ay
\
0.1(1) 1y
\
fs W
AR
0
102 103 10* o Ppa
Pulse Rate (PPS)
TS3617N2E7,N12E7

Torque N-m (kgf-cm)

EBERZ AN
Constat Voltage Driver

DC24V/48
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)

EBRKTAN
Constant Current Driver

DC24V 0.8A/48
DC24V 0.8A/Phase

— Full Step
——- Half Step
0.4(4)
—T [T\
0.3(3) <]
\ 1.
0.2(2) \
\Y
\
0.1(1) - Sy
‘\ N \‘\
0
102 108

10¢ —_—
Pulse Rate (PPS)

TS3617N1E2,N11E2

Torque N-m (kgf-cm)

EERNTAN

Constant Current Driver

DC24V 0.4A/18
DC24V 0.4A/Phase

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

Torque N-m (kgf-cm)

EBRKT AN

Constant Current Driver

DC24V 1.2A/48
DC24V 1.2A/Phase

\\—
0.2(2) he
=TT RN — Full Step
Sre L —--- Half Step
\!
0.1(1) \
fs k¢
NS
0 \
102 10 104 e
Pulse Rate (PPS)
TS3617N2E6,N12E6

Torque N-m (kgf-cm)

EEERTAN

Constant Voltage Driver

DC12V/48
DC12V/Phase

02(2) — Full Step
——- Half Step
AN
0.1(1) = -
fs\\ f; ~~~~ |
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 Ste
0.4(4)
0.3(3) =
L — an
= o=,
0.2(2) N
N
\
0.1(1) fs—+tfg
\ NS
N~
0
102 108 4 —
Pulse Rate (PPS)
TS3617N3E10,N13E10

Torque N-m (kgf-cm)

EBE KT A

Constant Voltage Driver

DC12V/48
DC12V/Phase

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

k 2K —
Pulse Rate (PPS)
s, | 4




0.9° 1.8°

L 125%

40.6%02

2-M2.6 B%hESE 1.6

—0.012

5| (2 - M2.6 DEPTH 1.6)
3 A
= 225
©
<
8
£ =200 Min
w 4-TLRER
(4 - PUNCHING DENTS)
B KX |7y TA| EREE | TRER | BRIER | (47502 | 5070 | E—2RL |B-21f-Yy g L=
Model Step Angle| Voltage Current | Resistance | Inductance | Holding Motor Rotor Mass Winding
No. Torque Length Inertia Type
Deg. V/Phase | A/Phase | Q/Phase | mH/Phase | N-m(gf-cm) mm x10-7kg-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
® ERRAREERE —20~+50C @I KTLA 0.02mm Max
Operating temperature range End play (with 2.5N(250gf) Load)
@ > 7T LA4——0.02mm Max (with 2.5N(250gf) Load)

@ EFIEH——50MQ  Min (at DC500V)

Insulation Resistance

@ EIFME———— AC 500V (1min)

Hi-pot

15 zamgaus

Radial play
@ SFRRE LR
Allowable Temperature rise
XTEBE I E— DT —AREREIZIOCUT THENZEL,
¥NOTE ! Do not allow the surface temperature of the motor
case to rise above 90°C during operation.

80 deg Max (Resistance Method)




iR
WIRING DIAGRAM

[EEz 75

TYPE 1 WAEL YR T CW AR

CW rotation mounting end.

" _ #F Bl
NAK—5 B e =5 A B
BIPOLAR P Blue White Red Yellow
0 + - — +
7= Red
1 + + - -
2 - + + -
E = 3 - - + +
White Yellow
0 + - - +
T'YPE 2 % * | & | ® | &
= Step Blue Yellow Red Green Black White
1_1.9 5 5 Blue
—
UNIPOLAR . 0 ON ON COM COM
1 ON ON COM COM
& Red 2 ON ON COM COM
3 ON ON COM COM
0 ON ON COM COM
# =] %
Yellow White  Green
BILT—INILZA L — M a7y b bs)
TORQUE-PULSE RATE CHARACTERISTICS (Pull-out Torque)
TS3218 EER T AN DC24V 0.4A/4H TS3218N5 EEEFZ AN DC12V
Constant Current Driver ~ DC24V 0.4A/Phase Constant Voltage Driver DC12V
Torque N-m (gf-cm) Torque N-m (gf-cm)
IR NULLL T T T TTT
— Full Step — IEUIIIf?Step
---- Half Ste
(500) 0.02(200) = ~ g
— ~
0.04(400) N1
TN N
0.03(300) L
0.01(100) S
0.02(200) \
\\ \
0.01(100)
0 0
102 10° 104 —_— 102 10° 10* —
Pulse Rate (PPS) Pulse Rate (PPS)
TS3118N35 EEEFZ AN DC12V
Torque N-m (gf-cm) Constant Voltage Driver DC12V
. n T 1 T 1111
0 OTS(SOO) | \ — Full Step
0.02(200)
0.01(100)
0
102 10° 104

Pulse Rate (PPS)

iy, 1 &



£ =200 Min

_fl
il & I s
il 5 81 i
il
T
L23.57(2g<)
B AYECR 16 4.83
56.4%03 206
® X | Ty 7A| EREE | ERER | BRIKI | 1057802 F-0F0 00| E—SRL | 0-41F-Y+ g L=
Model Step Angle| Voltage Current | Resistance | Inductance | Holding Motor Rotor Mass Winding
No. Torque Length Inertia Type
Deg. V/Phase A/Phase | Q/Phase | mH/Phase | N-m(kgf-cm) mm x10-"kg-m? kg
TS3090N14 0.9 12.0 0.2 60.0 45.0 0.18(1.8) 38.1 57 0.35 1
TS3090N6 0.9 4.0 1.1 36 2.0 0.18(1.8) 38.1 57 0.35 2
TS3103N2E9 1.8 6.0 1.0 6.0 5.0 0.25 (2.5) 38.1 57 0.35 2
TS3103N1E13 1.8 5.1 1.0 51 9.0 0.4 (4.0) 50.8 100 0.55 2
TS3103N255 1.8 24.0 0.3 80.0 145.0 0.65 (6.5) 50.8 100 0.55 2
TS3103N40 1.8 6.0 1.2 5.0 12.0 0.5(5.0) 57.0 140 0.65 2
TS3103N3E1 1.8 1.7 47 0.37 0.6 0.72(7.2) 76.2 230 1.0 2
TS3103N3E2 1.8 47 1.8 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
TS3103N4E 11 1.8 25 46 0.54 0.8 1.08 (10.8) 101.6 320 1.2 2
TS3103N4E12 1.8 3.4 29 1.24 2.3 1.08 (10.8) 101.6 320 1.2 2
® ERARRERE —20~+50C @I KTLA 0.075mm Max
Operating temperature range End play (with 10N(1.0kgf) Load)
@ HEFREL 100MQ Min (at DC500V) @ 57T LA ——0.02mm Max (with 5N(500gf) Load)
Insulation Resistance Radial play
@ HEIFME———— AC 500V (Imin) @ RRELR 80 deg Max (Resistance Method)
Hi-pot Allowable Temperature rise

17 zamgaus

XITER ! BTS20 —AREBEIZOCUT THENCEZEL,
¥NOTE ! Do not allow the surface temperature of the motor
case to rise above 90°C during operation.
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WIRING DIAGRAM

[EE 75

TYPE 1 #F Blue MAfE&L W R T CW AE  CW rotation mounting end.
N = = =| Ein
A ‘ Step Blue White Red | Yellow
BIPOLAR
#* Red 0 + — — +
1 n + - -
2 - ¥ + -
8 = 3 - - + +
White Yellow
TYPE 2 —
-_ —- bl
A=k=5  Ffune * ® | ~Aa | mm | = A
UNIPOLAR 2 Biack 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 CcOM
3 ON ON COM COM
e B &
Green/White White  Green 0 ON ON COoMm coM
ML —INILZAL — MFME (779 v by)
TORQUE-PULSE RATE CHARACTERISTICS (pull-out Torque)
TS3090N6 TS3103N2E9 .

Torque N-m (kgf-cm)

EERKTAN
Constant Current Driver

AC100V 1.1A/4H
AC100V 1.1A/Phase

' — Full'Step
—-=-- Half Step
0.2(2.0)
~L
\\\\
\\ N
M,
0.1(1.0) Ty
N
\\
\
\
0 AY
102 10° 0 —
Pulse Rate (PPS)
TS3103N1E13

Torque N-m (kgf-cm)

EBHRKEZ AN
Constant Current Driver

DC35V 1.0A/48
DC35V 1.0A/Phase

N

'0'6(6) N — Full Step
0.5(5) ™N . —-- Half Step
\\
N,
0.4(4) T
0.3(3) AN
\,
0.2(2) N
0.1(1) s
1
IR
0 1
102 103 10¢ —
Pulse Rate (PPS)
TS3103N3E2

Torque N-m (kgf-cm)

EEA KT A
Constant Current Driver

DC35V 1.8A/48
DC35V 1.8A/Phase

' — Full'Step.
(10) —-- Half Step
0.8(8) SEEETL
‘\~§\\\
0.6(6) AN -
N
0.4(4) N
0.2(2) <
\\
0 N\,
102 10° 10¢

Pulse Rate (PPS)

Torque N-m (kgf-cm)

EERKTAN
Constant Current Driver

DC35V1.0A/4H
DC35V 1.0A/Phase

0:4(4.0) — Furse
--—~-.~.\ —--- Half Step
0.3(3.0) J
\ L
\
0.2(2.0)
\
0.1(1.0) Y
|
1
1
0 1
102 108 104 —_—
Pulse Rate (PPS)
TS3103N40

Torque N-m (kgf-cm)

EERKZTAN
Constant Current Driver

DC36V 1.2A/48
DC36V 1.2A/Phase

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

Torque N-m (kgf-cm)

EBAKS (8
Constant Current Driver

DC35V 2.9A/48
DC35V 2.9A/Phase

1.5(15)

— Full'Step.
—-- Half Step

0.5(5)

4

Pulse Rate (PPS)

e, 1 8



= ML - BIRE)

56.4%02 20" L* 16
47.14*02 1.6 5
5‘810,15
8
©
s | g E -
% i X 7 N — RrECT T
pAER ARG 5 B4 1 T
S| ~ u'\) B S
<t o & +0.25
8\ 15 [ 15%025
y 77 MR ’3. 77 MR
m
N\ _L=200 Min
i A7y 7| EREE | ERER | BRER | (04740 | FCIW | E—2RL | 0-8F-Vr g | # R
Model No. Step Angle | Voltage Current | Resistance | Inductance | Holding Motor Rotor Mass Winding
J W Torque Length Inertia Type
Single Shaft | Double Shaft Deg. V/Phase | A/Phase | Q/Phase | mH/Phase |N-m(kgf-cm) mm  |x10-7kg-m? kg
TS3653N1ET | TS3653NT1E1 1.8 5.2 1 5.2 54 0.39 (3.9 39 120 0.45 2
TS3653N1E2 | TS3653N11E2 1.8 28 2 14 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 11 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 45 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 14 2 (20) 84 520 1 1
® ERARRE —20~+50C @I KFTLA 0.075mm Max
Operating temperature range End play (with 10N(1kgf) Load)
@ HEIFIEST 100MQ  Min (at DC500V) @ 57T L A4——0.025mm Max (with 5N(500gf) Load)
Insulation Resistance Radial play
@ HEFME——— AC 500V (1min) @ FEEELR 80 deg Max (Resistance Method)
Hi-pot Allowable Temperature rise

KRR E— 20T —AREREIFZIOCUTTHEN L&Y,
¥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

19 zanygaus,

T

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

Red White Blue

2l vl
WMAtE &L YR T CW AE CW rotation mounting end.

=
iy BTJe WElite RT Yeﬁ)w
0 + - - +
1 + + - -
2 - + + -
3 - - + +
0 + - - +
5518
MffEL YR TCW AR CW rotation mounting end.
S & it * ® 7 B
Blue Yellow Re: Green Black White
0 ON ON com Ccom
1 ON ON COoM COM
2 ON ON com Ccom
3 ON ON COoM COM
0 ON ON com Ccom




RMIVO—INILZAL — MEME 7y r by
TORQUE-PULSE RATE CHARACTERISTICS (Pull-out Torque)

TS3653N1E1,N11E1 il SR ON DC24V 1A/48 TS3653N1E2,N11E2 EBH KT A3 DC24V 2A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 1A/Phase Torque N-m (kgf-cm) Constant Current Driver  DC24V 2A/Phase
LTI N
[T TTTI [ T TTTI
— Full Step — Full Step
---- Half Step 7] ---- Half Step T[]
(5) (5)
0.4(4) B== =il 0.4(4)
0.3(3) = ~ 0.3(3) <KL
0.2(2) \\\ 1 0.2(2) 3
N, \
0.1(1) fs™ fs \:\\\ 0.1(1) fs— fs \Q
o \ % NSt 0 I\ \ I~

102 103 104Pulse Rate (PPS) 102 108 10*Pulse Rate (PPS)
TS3653N1E3,N11E3 K 1S DGa8 S TS3653N2E4,N12E4 ot De2ey 1A
Torque N-m (kgf-cm) Constant Current Driver  DC24V 3A/Phase Torque N-m (kgf-cm) Constant Current Driver DC24V 1A/Phase

T R
— Full Step — Full Step
---- Half Step TJ| ---- Half Step
(5) 1(10)
0.4(4) L]
| o] _}\\
0.3(3) . Ry
REatill 0.5(5)
0.2(2) NS~ \
N\,
N, \,
0.1(1) AN fs|
: fs fs N N
o A NS o R

102 103 10*Pulse Rate (PPS) 102 108 10*Pulse Rate (PPS)
TS3653N2E5,N12E5 EEHR TN DC24V 2A/48 TS3653N2E6,N12E6 EEHRFT 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

— Full Step — Full Step
---- Half Step ---- Half Step
1(10) 1(10)
e B = g | — maall
0.5(5) BN 0.5(5) N1
\ S n
\\
fs fs \\~ L fs f‘s \\\ Mo
o NI pUSS o v\ ~T--L

102 108 104Pulse Rate (PPS) 102 103 10*Pulse Rate (PPS)
TS3653N3E7,N13E7 TEH KT DC24V 1A/48 TS3653N3E8,N13E8 FEA KT 1 DC24V 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 Step — Full Step
---- Half Step T TN ---- Half Step
1(10) L. 1(10) === R
\\
\ N,
\ N
AY N\,
\‘ \\
0.5(5) \ 0.5(5) X
\ \
\ \,
\, N,
fs f\s N\ fs fs \\\:\
\ N ~\\~_ L
0 Y 0 W\ ‘ N —~—f=-

102 108 104Pulse Rate (PPS) 102 10 10*Pulse Rate (PPS)
TS3653N3E9,N13E9 ot DCa8 AT TS3653N4E12,N14E12 R DCi0Y T
Torque N-m (kgf-cm) Constant Current Driver  DC24V 3A/Phase Torque N-m (kgf-cm) Bipolar Driver DC40V 5A/Phase

— Full Step 2(20) |

-—-- Half Step 1D

LT T _—4‘ T 5 — Full Step
1(10) F== 3 X\ \ ---- Half Step
~, \
\\\ \\
\
Y 1(10) kN
N,
0.5(5) 5 h
\Y \ M \
\\
N fs |fs AN
fs |fs I \ NG Y
0 \ \ \::‘ 1 0 \ \ \\
102 108 10*Pulse Rate (PPS) 102 108 10%Pulse Rate (PPS)
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1.8°

[i82.6% 2 =200 Min.
69.6*0 ______\\\jm
3 o9 -
| o
4.8
1.6
30_}3_0.5 L
B X |ZATyv7A| EREE | ERER | BRER | (4720|5070 | E—2 KL |B-2F-Y¢ b= L=
Model Step Angle| Voltage Current | Resistance | Inductance | Holding Motor Rotor Mass Winding
No. Torque Length Inertia Type
Deg. V/Phase A/Phase | Q/Phase | mH/Phase | N'm(kgf-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 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
TS3134N1E2 1.8 25 4.6 0.55 2.76 2.3(23.0) 9% 1.23 25 2
TS3134N319 1.8 4.2 35 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 KTSLA 0.025mm Max.
Operating temperature range End play (with 68N(6.8kgf) Load)
@ MEFIEH——— 100MQ  Min. (at DC500V) ® 57T LA ——0.02mm Max. (with 4.5N(0.45kgf) Load)
Insulation Resistance Radial play
@ HEIFME——— AC 500V (1min) @ FEERELR 80 deg Max. (Resistance Method)

Hi-pot

2 zamgaus

Allowable Temperature rise

HIEFR ! TN —ZAKREBEIFOCLUT THENC I,

¥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 WMfimEL W R TCW AR CW rotation mounting end.
NAKR—=5 S = = *
te| i
BIPOLAR # Red p Blue White Red Yellow
0 + - - +
1 + + - -
e % 2 - + + -
White Yellow 3 — — + +
0 + - - +
—_e = i b % =] #*/8 =] =
A=R—3 igr/eElen/White Step Red Green | Red/White | Green/White| White Black
UNIPOLAR
B White 0 ON ON COM COM
& Croen 1 ON ON COM COM
2 ON ON COM COM
3 ON ON COM COM
#x B A 0 ON ON COM CcoM
Red Black Red/White
MILO—INILAL — MFME 7y vy
TORQUE-PULSE RATE CHARACTERISTICS (Pull-out-Torque)

T831 34N31 6 EERKTAN DC30V 5.9A/48 T831 34N31 7 EERKZTAN DC30V 5.6A/48
Torque N-m (kgf-cm) Constaut Current Driver  DC30V 5.9A/Phase Torque N-m (kgf-cm) Constaut Current Driver  DC30V 5.6A/Phase
3(30 T T T TTTT T T T TTTT
T (30) — Full Step F(SO) — Full Step

1 _‘\\
2(20) 2(20) i
1(10) 1(10)
\\ \\
\\\ \\\
0 0
102 10° 10¢ — 102 10° 10 —
Pulse Rate (PPS) Pulse Rate (PPS)

TS3134N319 Fat=op il e A DC30V 5.0A/48

Torque N-m (kgf-cm) Constaut Current Driver  DC30V 5.0A/Phase

T T 17111
— Full Step
AT

3(30) N

2(20)

1(10)

\\\
0 [~
102 10° 104 —_—

Pulse Rate (PPS)
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1.8°

+1 L
s2 £ =200 Min
1
—I J_\F
@
®
= o
-
10
B KX |27y 7A| EREE | TRER | BRI | (24780 | 507007 E—2RL | A-81F-V+¢ g & R
Model Step Angle| Voltage Current | Resistance | Inductance | Holding Motor Rotor Mass Winding
No. 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 72 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 85 7.0 1
® ERARERE —20~+50C @I KSLA 0.02mm Max
Operating temperature range End play (with S0ON(Skgf) Load)
@ IEFIEHT——— 100MQ  Min (at DC500V) ® 5 T7IT LA ——0.02mm Max (with 20N(2kgf) Load)
Insulation Resistance Radial play
@ HEIFME——— AC 500V (1min) @ FERELR 80 deg Max (Resistance Method)
Hi-pot Allowable Temperature rise

23 zamgaus,

KRR E— 20T —AREAREIFZIOCUTTHEN £ELY,
¥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.
AS &) el s = = #*
t !
BIPOLAR * Red ep Blue White Red Yellow
0 + - — +
1 + + — -
P % 2 - + + -
White Yellow 3 — — =+ +
0 + - — +
TYPE 2 &=
_ _ Green/White
d1=KR—-5 Eis % Zil=! o= A =
UNIPOLAR H White Step Red Green | Red/White |Green/White| White Black
# Green 0 ON ON cCoM | 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
BILT—INILZA L — M a7y b bns)
TORQUE-PULSE RATE 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) FFT==<2
N \‘~~\\
\\\
3(30) .
\\
\\
2(20) >
\\\
1(10) \
\
\
\
\
\
0 1
102 10° 10°

Pulse Rate (PPS)
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28, 518ATY I E=YI Y 1=5

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

BX5y7SE—42I0—-4 ERX—&

H#4 X =R DEREE (C/T) 25y TE—2II—4FR AR (EAZT v 7E—42FX)
118 2 200 TS3658 X1 (TS3641)

143 2 200 TS3665 1 (TS3214)

178 2 200 TS3602 1 (TS3617)

178 5 500 TS3672 X1 (TS3667)

23! 2 200 TS3643 X2 (TS3653)

238 5 500 TS3623 X3 (TS3624)

348 2 200 TS3674 X3 (TS3134)

348 5 500 TS3634 3 (TS3630)

I O—-SHMOABHROEHIEREICEY £, 2Ty TE—2BOAKEHL2OTESBT I,

Ai0) 1. kR4 -7 aL 21 RSANHEAICHIETEET,
2. E—2OR@MBER I I—FREO/LHBOCUT THEATE L,

BX7y7E—410—-4 BREEFE
TSLICICIEIN IO EL]

- RBHD
A X N.EE +7va
Toa-gffEp 1id—FoaLsah ABEE (3:4-7>aL04HN AB ZES
2: 14 RKIAMI\HEAH ABES \4: 514> K514 /\HAD A B, ZE5
2 :200C/T

51 500C/T

25 zmyaus,



WS (

I>O—4E6)

20.5 (2.7)
‘ N\

4])_
©
- -—1 8
|

s

3

— S gl /N2
(;t—)é) 7\8/ BENAET05
=N RE—TI s 18 (2.7)
(¢4) f( 30
~ £
=
X8
(X7 y TE—2EB)
J o )
12 < 24 o
i i I ©
©
e e S 10 )
-
= 7
17 3 29
X1 X2
AR 1. ATy T E—REBONETEIGTED
[ZFy TE—%] #BBTEW,
~ »
BT 1—454%
1. T>O—45148E 2. 9 f#EE COUNTS/T
{ERRERRE R 0~-+85C E— 28K 2 5
DC+5V +5% 5 MR B 200 500
e B
40mA Max
= 5 127U X>2ILABHE R .
% B R 8 80kHz Max 4. #T7vazr
MR ab.cd 1/4P + 1/8P 1), KZHESL D S REE (400, 1,000C/T) OBEUEHTTHET S,
1B M B = 5 E}\IO(;ZID(QDEH;E\)AI?I{Y 2). ZM (4 v F v ) ORMBAEETT,
3). E— X DI E ORMHAE SR TY,
3. HARE

2) #A—7J>raLv4

H oA B OB ?—g 2SC162310
AR LB
= o WHEN
RAFBHNEE 30V OUTPUT IS -H-
= sk WHEN
RAFEHNER 50mA  oUTPUTIS -L-

3L E V)LV B

1.5 usec Max

2) JALRKFAN

AM26C31IDB (T.I)

B o [ EHIC LB
H WHEN
B op = = DC+2.4v Min oy reuT I H-
= WHEN
DCH0.4V MaX o puT i -
HEHANER +20mA Max 5% 5t &

I bV -3 V) R

1 usec Max

+5Vv
H
AR L 470Q
—H
B8 L
albleld OUTPUT
P
Bz A #imL ) BT CW T E
P
44 #4— K {Vce
a ch d FMN1 —
- L4
A L L i
A— | F{ AB#H
1 A.B
?*E %
B LI 1 | [FMP1
Bl#x75 1 8% £ W R T CW 1 \=4)

I a—S§EHR

# fE ) — Mg
DC+5V 7R
GND £
A8 ES
B 18 #

IO 4R

1 AE - FiRe
DC+5V 7
GND g
A ES
A8 &
B 18 "
B#8 B
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FREDERA

TERMS EXPLANATION

® 715> hkHMILY N-m(gf-cm)

2 T — OB EIE A N A 2 O JET R O IR
fBlIcL Tk x, WhicmEsits 5z
EEXRETBIHRANLT A0S, MR
bz eguns,

@ F~—J)IT 12U FILY N-m(gf-cm)
AT — A BRICERELE L 2 IXERE M A
el ZITHITENICAET SRR P L Y B0 S,

@ EXBEBEKE (pps)

EEEBITE 5 2 KDL Z K.

® R KXICZREKE (pps)

0 — 2 QEEENERTE S AKDEE) L
2 JER

@® 7J)L1 > hJILY N-m(gf-cm)

b 5ANFEHBEEKICHEB L Clhlfs L, &8 T
EHRMABEMMPLY E VWS, KLk
Lo,

® )7 b BFILY N-m(gfcm)
HBANEHBEEICEB L TR L T3 &
X2, 27y FE-—2BEMLTHET S
BRIV RGOS, Bt Lo 0S5,

@ AERE (%)

EEO 1 iEHELE L, Z0/HED, 12
Ty FEOMHL T -4 2 RfR X E, HE
BRI E & B EOMNE & DA T —
Al 1 AldsE CHE L, T 5 2 MO R K
(AQimax) &~ A F 2O Fe KME (A0 max)
0. XAD K322 5 DMl & 5
U, 123 CEAMERETH S,

FRERIE = -1 (14 200 max|+|— 26/ max])

Torque

@ DETENT TORQUE N-m(gf-cm)
Maximum torque required to slowly rotate a step
motor shaft with no power applied to the windings.
This applies only to permanent magnet or hybrid
motors. The leads are separated from each other.

@® HOLDING TORQUE N-m(gf-cm)
Maximum restoring torque that is developed by the
energized motor when the shaft is slowly rotated by
external means. The windings are on but not being
switched.

@ MAX. STARTING PULSE RATE (pps)
Maximum pulse rate to be started by itself

@ MAX. SLEWING PULSE RATE (pps)
Maximum pulse rate at which the rotor can run and
remain in synchronism.

@ PULL-IN TORQUE N-m(gf-cm)
Maximum Torque at which the rotor can start and run
in synchronism with a fixed frequency pulse train
without losing step position.

@ PULL-OUT TORQUE N-m(gf-cm)
Maximum torque that can be applied to a step motor
running at a fixed stepping rate while maintaining
synchronism.

@ STEP ACCURACY (%)

With regarding a random point as standard, rotating
the rotor succesively every one step, and measuring
the differences between actual angle position and
logical position up to one rotating of the motor shaft,
the step accuracy shall be obtained ofter adding each
of maximum value measured in plus side and minus
side as shown in the following equation, and then
multiplying

05 (-5

Step Accuracy = H—Aez max|+|— 28 max|)

K=WF1 2T LY
Holding Torque

pull-out

pull-in

Ly,

INVAL— b
Pulse Rate

%
+3

I T
RABEERKES RAIERERH
Max Starting Max Slewing Pulse Rate.
Pulse Rate

IfiAMAA ANTNNVAN

—+
—2

\/\/\/V VvV VY

—3

—2%

AERE
Step Accuracy

27 umgaus,
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ATy T E—ZDEEAR L ERENE S

DRIVING SYSTEM AND ITS DRIVING
CIRCUIT FOR A STEP MOTOR

2Ty T E-ZEWEHTIHEEAT v T E—
A DBFICHEIREIE B K OER AR, Y10
AT, ESTADBERD B2, AT v T E—
BHADEFTAN—DPRBEIZ K >TEET,
T XS IcRkeEG. B E, DCEIEL K
KM ETHS, 27y FE—ZDOMNERE D 5
Wi, FU YOI ERET A DI T
VLT, EFRT Vv I—F, A aA -4
EEMNMT2ZLeb0DET, Zhickd., %
NEDDT 4 — )Ny 2HOT V7% 728l
WENMBEI L > TEET,

EI I B 1)) s o A7 ANt QR 9 I SR COZE A -2
WFETEHZIEETEET,
BHBRULETHFIAN—DHFREEZLBLZ LIS
K. #rE v IR BRI SGE T 5
Ly TEET,

It is necessary to hold a driver for a step motor because it
is repuired to change and add DC voltage and current to
th step motor coil in turn.

The oscillator, the driving device, and the DC power
supply shall be required at least as shown in the
followings.

There is a case when adding an optional encoder, and a
tachometer as option so as to improve the position accu-
racy of a Step motor or damping characteristics to be de-
scribed later.

Because of this, an amp for feedback or a control device
may be required.

You can improve a damping factor with a mechanical
damper. Moreover, you can also improve damping and

frequency characteristics by changing system.

2 Rk F
Oscillator

U

DCE § Bk 2 &% B

DC Power Supply ; Driving Device

27y TE—%
Step Motor

BLOCK DIAGRAM

mgang, 28



DRIVING SYSTEM

1.1=FR—7
il %% FE B 00 T 1A i
— % T &M E X
Yoz s3ED7T
R

1.1 148 EhE

I 1 AHD 2D BRI ERE L £,

1.2 248 Eh R

St

COM

S3

W

om® S4

C

1. UNIPOLAR

1.1 ONE PHASE DRIIVING

Inserted voltage into a single phase coil regularly.

Step

1

2

3

0

S1

ON

ON

S2

ON

S3

S4

ON

I 2 O BRI REEER 2 R L £ ¥,

1.3 1-2 tHEHEE

1.2 TWO PHASES DRIVING
Inserted voltage into two phases coil regularly.

Step

S1 ON ON ON
S2 ON ON ON
S3 ON ON

S4 ON ON

ITMHE 2 Mz HIZ@ERZ WL £,

2. N R—5

1.3 ONE-TWO PHASES DRIVING

Inserted voltage into one phase to two phase alternately.

Step

0 1 2 3 4 5 6 7 0
s1 ON | ON ON | ON
s2 ON | ON | ON
s3 ON | ON | ON
s4 ON | ON | ON

2. BIPOLAR

2 MDA M PE D 2 7 2 i i & A
Iz ZHIZHREZIEXYDMZ 28D L L

i‘g_O

>|

™

vy}
!

29 s,

The voltage with different polarity to be inserted to the
two phases coil shall be changed alternately in turn.

Step

>|

wl

+|+| @

+|+

+]+

Ol W | N| =] O




EXENEIEE (v— > muinms)

DRIVING CIRCUIT (Serge absorbing circuit)

1. Absorbing circuit with a diode

1.4 14 F — FIRAE B

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

3.AF Y TE—HIZBWTIERSA /A —=I2&kY) 3. There are cases when the characteristics
FOEMPEEINBZZENZ2BUET, of a step motor may be affected by a driver.

L
I

sSw
K2R &Moo L>I22F v FTE—FITE A step motor shall be equated as illustrated on the
XN, 5. SWHABHU ZIRBE» S v & %12 above. Now we think about the state which energy
EYEMICLICERM XN T 3L E — B R X A transiently accumulated in the L when the SW opens from
k3L 2, ZOL X4 IO EEILA the closed state shall be maintained. The high voltage

insrted into the both ends of the coil at this time may

Fimafn., P4 -0 hEtD/Sy — 5 v
VZADALV I A =TIy ARICbO, BEE
ENBTLEbDET, LEHoT. Thbzm
A3 B MR % < S h T E T,
EREo 1. 2137 oM R EHITY,

sometimes break the power transistor because the high
voltage is added to the collector and emitter of the
transistor.

So the circuits absorbing the high voltage are studied a
lot.

Items (1) and (2) are simple examples.

g, 30
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CHARACTERISTICS
IMPROVEMENT FOR MOTORS

Z2F gy TFE—RIFZIILZL— b % FIFTn &
HJT b L AL F T,
Zhi3EBOA v a2 20 21280, FHERD
BOEEIERERETENST. PLIKTF
EE72LET, 22T, ZOEEFFEASGET
272D TiDKD BHERHD £,

The output torque of step motor shall be decreased when
going up pulse rate.

Torque shall decrease because the current cannot flow
up to the rated current in the case of high frequency as
caused by coil inductance.

So there is the following method so as to improve this

high frequency characteristics.

=E
R

1. BESEROFA
BRCEANC G L ERE NS < T 5,

E 8,
=gR(—e™)

1. The usage of Series resistance
Lessen Time Constant with connecting Series
resistance to the coil in series.

Lwm
RrER « =
Ru+R - — L
M 1 Time Constant T Rut R,
(-LM=Motor Inductance *Ri=Series Resistance)
*Ru=Motor DC Resistance
R Rwm
AWV
L R1=2Rwm
BE = 7
& g 2
&) ~
Lg)) _'H_ =
B © S
R
WV o /SLAL— b
Pulse Rate
EEA I U
Winding example
2. 2EIFERE) 2. Two Power Supplies Driving

LS 2D B 720 @ EEZ M
ATzt HERICIROEIEIZYI D X % B8
AT,

3. EERF a v/N—ERED
= 2 OGN E D BOEEEF 3 v /S— T3
YRESLLL ATy T e AL E T

4. BEEEXE)
A S, EEIZ/SL AL — F 2 A B%H
Tl B % & < 3 % BB A

31 zamgas

This is a driviing system to change into a low voltage
automatically after adding a high voltage only to the
rising part during one pulse.

3. Chopper driving with Constant Current
This is a system to control more high voltage than the
rating of a step motor and add to it.

4. Over Voltage Driving
This is a driving system to increase an insertion
voltage when the pulse rate goes up from low rate to
high.
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SLOW SPEED SYNCHRONOUS MOTORS

NA Ty REALTDRAT v T E—
JHCHEIcCZ A L5 LzE— 4N
Z%‘:‘—-ﬁ?f‘@_o

8 % ZZ U
vrvruait

HESRICHK > TEM & A4 TOHIMELHTHETT,

WA DIEE T &

DESIGNATING FORM FOR TYPES

Synchronous motor is hybrid type step motor driven by
AC power.

Various kinds of motors are available for the asking.

N

TS I

27y TE—2EEKETI No.

Step motor fundamental model No.

Wr7> 3>
OPTION

Mt %

%7 No.

Shows mechanical
specification

| BRmHEERT No.

Shows electrical specification

Wb . ECARET. ST A RIREVE A K OISR T,
Shaft length, DCR, Winding method, Low-vibration and etc. are

changeable when required.

e, 32
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APPLICATIONS

Step Motors are widely used in the following many fields.

RDES B TIRSHEHENTHD 9,

@ 7OvE—-TFT 1 RVEREB

@ \— K>, zoRE | &N v R ELE)
Fl isk L
: H;)r%pgigll(s ~~~~~~ Driving for a head foad
XryTRE ZXF =S K
Capstan Steel band
/ —
L]
A7y TE=R —] /- Ay R BRT 1 XY
Step motor \ i * o 3 iHe;d 1 / Magnetic disk
s [ .
JOpF——
\ ANy R
EREHEIER Head
Driving circuit
. _ k54TE—5—
AxhO-3 Driving motor
Controller
@ =TT H HEDH., ~v FREEH

@Thermal printer------ for feeding paper and moving head.

T3>
Platen

Thermo-paper
-

#xx ) B
27y TE—%
Step motor for
feeding paper

©)

#x) A
A7y TE—4
Step motor for
feeding paper

PGV
Tharmal head

RN > hO—JVER
Driving circuit Typing control crreuit EREHEI PR
i Z - - - Driving circuit
(] ]
HEE ) B EER Ay KBEHIBIEEE T
Feeding paper [—]Moving head T

1 | control circuit control circuit

e i

RERBESA 3T 102 90y 71 AREER
Timing pulse [*—] Clock pulse
generating circuit generating circuit

—

|.7

F—42ar hO—JVER
Data control circuit

F—2Ah
Data input

@ L AERICE T IMBEDOETHEY

@Feeding the defined material in a press machine

TL2R
#*ya-Jv

Press
@ Feeding roll IE:I/
) © E °

A7y TE—4 .
Step motor v
Gear
*V)E B %
Feeding Counting
PP E volume | Tumber | g4 3> g1E8
Driving device Tty % Timing signal
Presetter

33 zamyas
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APPLICATIONS
@777 IVADICH
@ Application to a facsimile
(S
Transmitting side 2R

Receiving side

I
Original paper

TAMA AVVA ™

e

uJ
=
¥

I ] =
mll .
= . e e = AL ==
Exyo—5 RBRE (EED) 12 = / — 12
a roller for Recording device (Main scanning) | # 8 PSR (EFER) 2 3
X U a B A= . ! o g
feeding paper IE © Recording device(Main scanning) | o
= =
[ S
27y 7TE—%2 EBIERL) I 27y TE—% RBIEZLR) I
Step motor(Vice scanning) : Step motor(Vice scanning) |
| ]
__________ gEER 0
Telephone network
@ DD LS Bl @ Other applications
@ X-Y7Tuy X @ X-Y plotter
@ X-YT — 7L (LAEHOX-YihEi#)) @ X-Y Table (X-Y shaft driving for a machine tool)
@K -7V -4 @ Paper tape reader
@57 bhL—2Z - -FxuP @ Tape trace checker
@ K5 2L ¥ —FIHNDILH @ Application to solar energy:
--------- AU X 2 &y b EREIH heliostat driving
@ EHEEETHMOMEMHAET 7 v bk — 4 @ Position setting of the plat from for scientific inves-
DAL E R D tigation with a spaceship exploring planet.
Q@ —FvL yDOH—F¥ED @ Card feeding for a card machine.
@ A E U] A% @ A cutting machine for defining machine
@ Tt D AL iE & @ Position setting of a photocomposer.
@1 VT I AT =T @ An index table
@ EEHKRVT @ Defined volume pump
@74 AT L AKHE @ Display device

g, 34
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