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Simple positioning control
by high-torque sensor-less motor
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The step motor is a motor that can perform open
loop control without the need for a feedback
mechanism. It features small size, light weight,
high torque, and low price. This type of motor can
be controlled more simply than a servo motor.
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The rotation angle of a
step motor is
proportional to the
number of input pulse
signals and the
rotational speed is
proportional to the input
pulse rate, making open
loop control possible.
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The lineup ranges from
20mm flange size and
50g weight for both the
2-phase and 5-phase
types of motor, helping
customers to reduce
the size and weight of
their devices.

Fﬁﬁﬁ“ Applications
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The step motor has a
holding torque that keeps
the motor stationary
during excitation and a
self-holding force (detent
torque) that is generated
in the non-excitation state.
Both can control devices
with high torque.
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Because the step motor
does not require a
sensor for feedback and
the drive system is
simple, it is cheaper
than the servo motor.
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Single Axis Actuator
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X-Y Table
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Tape Feeder of Chip Mounter
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2 A FY’E—9 2-Phase Step Motors
BART v A1.8° (20058 /0% DRTYTE—IVU—X,
BV EERNE \BEEERE—ITY,
Step motor series with basic step angle: 1.8°

(200 counts/rotation).
High torque, high response and light weight.
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5#8X5Fv’E—49 5-Phase Step Motors

BARTvIA:0.72°(50008]/BE5) DRTY FE—IVU—Z,
BHSH TEIRBDE—ITY,
Step motor series with basic step angle: 0.72°

(500 counts/rotation).
Smooth and low vibration motor.

The 2-phase, 5-phase step motor/driver can be
selected individually or in combination according
to the application.

The versatile lineup ranges from 20 to 86mm
flange size.
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2lAFTYRSAIN  2-Phase Step Drivers
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Driver for 2-phase step motors that achieves high resolution
with half-step and micro-step drive.
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S5#RXFYRSAI\ 5-Phase Step Drivers

N=TRFvF A TORT Y TRE THD MR BEBRIFAC,
DCERY A THBIRTEBRSHERTY PE—IMIGRSANTT,
High resolution with half-step and micro-step drive. Driver

for 5-phase step motors, the power supply can be selected
from RC or DC.p P PPy
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Surveillance Camera
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Driving in Fusion Pump
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Driving Satellite Mounted Equipment



y] 248X v E—9 2-Phase Step Motors

QERE) (120~ 86mmETEFRERARICHISA TEBEERSA YTy T DAHAT Y FE—I. E—IDHTH. RS/ NEME T THBRDVLRIET.
ML ) phase step motors with 20 to 86mm flange size ideal for various applications.
It can be purchased with a motor alone or in combination with a driver.

Flange Size

1
P7,8
1.8°

P5, 6
ATvTA Step Angle 1.8° 1.8°
EREETR Rated Current 0.35 A/ 48 Phase 0.95 ~ 1.5 A/ #8 Phase 0.2~1.2 A/ #8 Phase
H"=IF4 VT MLT Holding Torque 0.013~0.032N-m 0.05~0.09N-m 0.16 ~0.32N-m
i Model No. TS3692 TS3641 TS3617

Flange Size [ 156.4mm

(P15,16) (P17,18)
2AFvTA Step Angle 1.8° 1.8° 0.9° 1.8°
ERRER Rated Current 1.2 A/ #8 Phase 2.0 A/ #8 Phase 1.0~3.0A/48Phase 1.0 ~5.0 A/ 48 Phase
H"=F4 T MLT Holding Torque 0.35~0.75N-m 0.32~0.65N-m 045~145N'm 0.39~20N-m
i Model No. TS3617 TS3621 TS3690 TS3653
JISYIHARX  Flange Size [160mm ‘ []186mm

0

(P21,22)
27y TA Step Angle 1.8° 1.8°
ERBETR Rated Current 1.0~ 3.0 A/ #8 Phase 2.8~6.4 A/ 8 Phase
h=IF427 L7 Holding Torque 0.75~22N-m 25~106N-m
fiz o Model No. TS3606 TS3684

2R TV RS54\ 2-Phase Step Drivers

Power Supply

mE-5  MotorType Unipotr type Unipotr type nipolar 7 ipolar type_ Unipolar / Bipoar ype
ANER Power Supply DC15 ~ 28V DC24 ~ 48V DC15 ~ 50V DC15 ~ 55V
E—oeEpsx  Driving Mode of a RAJ0ORF v IWRFYF /I N=TRFTvS RAJ0ORT v NAJORFv T
Step Motor Micro step Full Step / Half Step Micro step Micro step
i Model No. AU9290N10[] AU9236N1 AU9290 AU9300




2BAFTYTE—I/RSANEHEE—5
2-Phase Step Motors and Applicable Drivers

BEME—5  MotorType  I1ZR—S 947 Unipolar Type NAKR—59 47 Bipolar Type 1
p yP

RS A \Feak Driver Model AU9290N1 [I[] AU9236N1 AU9290N2 [][]|AU9290N4 ][] AU9300
AHER Input Current DC15 ~ 28V DC24 ~ 48V DC15 ~ 36V DC30 ~ 50V DC15 ~ 55V
[120mm TS3692 [ J - [ ] [ J
[]28mm TS3641 ) - ) )
[142mm TS3617 ) — ) )
[150mm TS3621 o [ 3 ) )

TS3690 o o o )

-~ oo.4mm TS3653 o+ [ 3 °
[]60mm TS3606 o [ [ ke [
[]86mm T53684 [ ke [ @ ([ ]

#1

%2
%3
*1
%2
%3

NAR=5IAFDRSANETS3692DTYPE2ERR (COMPHLE) DHDZERE. 1 R—SHEROE—IZRHI B ENTEFHT, HhithH
EFPS5EBIRU T EE L,

E—IDERIF. RSANOERBRCHBREINE T,

EREER2.0~5.0ADE—FICHIGLET .

Bipolar type drivers can drive unipolar step motors other than TS3692 Type 2 (5 wires). Refer to page 55 for the connection method.
Motor current is limited by the rated current of the driver.

Corresponds to a rated current of 2.0-5.0A or less.

AU9290 YU—X Tv kZvFYT K Set up software for AU9290 Series

2HAT Y TE—IWH RS A/VAU9290 Y U —XFHEY b @ URL https://www.tamagawa-seiki.co.jp
Tw YT KNF R—LR—INSEET Y YO— RHATEETT, e —
HEGHEERCITAE T s e | | [
Tkl e e e ot |
The AU9290 series of drivers is applicable to 2-phase step i ,E-: S| Cimaen g o '
motors. e . R oy o
The exclusive setup software can be downloaded for free it 216 e e
our website. il o T y——— |
Easy trial operation is possible. = : |
- - save |
Parameters ‘
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2 20MmMm size 08)HB TYPE

Phase
Series

RoHSx# 5t

RoHS compliant products
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‘ 4xM2 ZEE2Min.
Depth
[J16+02 P 1.5

[120+05 101 L1 81
Modi B o | ATUTR| EREE | TR | BEER (U979 T-FINg | E—EL [0-9F-vr | 6 B | # ®
Step Angle| Rated Rated Winding |lnductance Holding Motor Rotor Mass Winding
B & & Voltage Current | Resistance Torque Length Inertia Type
g o “Zkeg-m?2
Single Shaft | Dual Shatt Deg. V/Phase | A/Phase | Q/Phase |mH/Phase| N:m(kgf-cm) mm x107kg'm kg
TS3692N1 |TS3692N11 1.8 3.5 0.35 10 2.4 0.013 (0.13) 30 1.9 0.05 TYPE 2
TS3692N41|TS3692N51 1.8 3 0.35 8.5 3.4 0.017 (0.17) 30 1.9 0.05 TYPE 1
TS3692N2 | TS3692N12 1.8 7 0.35 20 4.6 0.024 (0.24) 46.5 4 0.085 | TYPE 2
TS3692N42 | TS3692N52 1.8 5.6 0.35 16 7 0.032 (0.32) 46.5 4 0.085 | TYPE1
@ EREAEE —20~+50C
Operating temperature range
@ {EFIKi————— 100MQ Min(at DC500V)
Insulation resistance
@ HEIFME———AC 500V (1min)

Dielectric strength
@ XSAKRFUAL—0.075mm Max at the load

Thrust play 9.807N(1.0kgf)
® SY7IWTLA4——0.03mm Max at the load
Radial play 4.904N(0.5kgf)

0@ SFEERE LR 80C Max(Resistance method)
Permissible temperature rise

XTER I E-IDT—ARERERIOCUTTHBENEEL,
%Note: Do not allow the surface temperature of the motor case to exceed 90°C during operation.



o
Wiring diagram

TYPE 1

NAK—=5
Bipolar

TYPE 2

d1=K—-5
Unipolar

(A)E Blue %%

(A)#* Red

=
B

(A) Blue
(COM) 2 Blacko—

(A) 7 Red o—f

=| #
White Yellow
(B) (B)

& %
Orange Green
(B) (B)

NILVALA b—RILISE ovrorrno)

D575
HHE&WRET CW Am@E  CW rotation from output shaft end.
= B i "
Step Blue White Red Yellow
0 - - +
1 — -
2 - + -
3 - - +
0 + - -
E%ﬁu BT CW Bm@ CW rotation from output shaft end.
Step Blue Orange Red Green Black
0 ON ON COM
1 ON ON COM
2 ON ON COM
3 ON ON COM
0 ON ON COM

Pulse rate VS Torque characteristics (pull-out Torque)

TS3692N1, N11

TS3692N2, N12

Torque mN-m (gf-cm)
12(120)

EBRESAN

DC24V 0.35A/48

Constant Current Driver DC24V 0.35A/Phase

Torque mN-m (gf-cm)
25(250)

EBREZA/N

DC24V 0.35A/48

Constant Current Driver DC24V 0.35A/Phase

T
L — EuIIIfSStep — FuIIfSStep
all alf Step|| N Half Step
10(100) y =Sy 20(200) S
i \\\
8(80)
15(150)
6(60)
10(100)
4(40)
2(20) 5(50)
0 0
10 1000 100000 10 1000 100000
Speed (PPS) Speed (PPS)
TS3692N41, N51 TS3692N42, N52
Torque mN-m (gf-cm) EBREZAN DC24V 0.35A/48 Torque mN-m (gf-cm) EBREZAN DC24V 0.35A/48

Constant Current Driver DC24V 0.35A/Phase

16(160)
14(140)

T T T TTTTT
— Full Step

12(120)

Half Steprj

10(100)

1000

100000

—_—

Speed (PPS)

Constant Current Driver DC24V 0.35A/Phase

40(400)

35(350)

/"‘\.

N

Half Stepr

10

1000

100000

—_—

Speed (PPS)




2 28MmMmMm size 11)HB TypE

Phase
Series 1 8° ROHS3 ity
. RoHS compliant products
g
AWG28, UL1007
2P
128mm o
~ §
375 B | immmmE E
N . ” b 3
IN] oy I R
S S
1 ITTTITTTITT 'r
1.5+02
4XM2.6 ZEE3Min.
77Eepth 20+05 L +1 10+1
N 2FvTE | TREE | TRER | BB |(VI79VR|iIFING | E—IEL |0-5(t-v | H B
Step Angle| Rated Rated Winding |Inductance| Holding Motor Rotor Mass
i 8 Voltage Current | Resistance Torque Length Inertia
.1 s 7ko-m?2
single Shaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase |mH/Phase | N'm(kgf-cm) mm x107kg:-m kg
TS3641N1ET | TS3641N11E1 1.8 1.05 1.5 0.7 0.3 0.05 (0.5) 335 8 0.15
TS3641N1E2 | TS3641N11E2 1.8 2.6 0.95 2.7 1.2 0.06 (0.6) 335 8 0.15
TS3641N2E3 | TS3641N12E3 1.8 1.4 1.4 1.0 0.55 [0.09(0.9)| 475 18 0.25
© ERREEE —20~+50C
Operating temperature range
@ fEFIEH———100MQ Min(at DC500V)
Insulation resistance
@ f@FME———AC 500V (1min)

Dielectric strength
@ RS5A T A4——0.075mm Max at the load

Thrust play 9.8N(01.0kgf)

® SI7ILTLA——0.025mm Max at the load
Radial play 4.9N(0.5kgf)

@ FERELR 80C Max (Resistance method)

Permissible temperature rise

XTHER I E-IDT—ARERERIOCUTTHBENZEL,
#Note: Do not allow the surface temperature of the motor case to exceed 90°C during operation.



o
Wiring diagram

Bt BT
Unipolar HHE&WRET CW 3E CW rotation from output shaft end.
WR Black Step Bl;%ck RTd Gfen Bﬁe Yeﬁw WE:te
(COM)# VYellow 0 ON ON coM | com
(A)# Green 1 ON ON COM | Ccom
2 ON ON | COM | COM 24
3 ON ON | COM | COM £28mm
Ri,ﬁd WEite Bﬁe 0 ON ON com com

(B) (com) (B)

INILVALA b—RILI4SE ovrorrno)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3641N1E1, N11E1 TS3641N1E2, N11E2
EBRFZAN DC24V 1.5A/48 EEBRFZAN DC24V 0.95A/48
Torque N'm (kgf-cm) Constant Current Driver DC24V 1.5A/Phase Torque N'm (kgf-cm) Constant Current Driver DC24V 0.95A/Phase
0.05(0.5) T T T TTTTT 0.06(0.6) =y T T T TTTTT
— Full Step || =X — Full Step_|
Half Step I~ Half Step
0.04(0.4) ) 0.05(0.5) N
~ 0.04(0.4)
0.03(0.3)
0.03(0.3) \\
0.02(0.2)
0.02(0.2)
0.01(0.1) \ 0.01(0.1)
0 0
10' 102 10° fs fs 104 —_— 10' 102 10° 104 -
Pulse Rate (PPS) Pulse Rate (PPS)

TS3641N2E3, N12E3

EEBRFZAN DC24V 1.4A/8

Torque N'm (kgf-cm) Constant Current Driver DC24V 1.4A/Phase
0.08(0.8) T T T TTTTT
| TN — Full Step
== BT Half Step-
™~~~
0.06(0.6) N
0.04(0.4) \
0.02(0.2) \
0 AN
10! 102 10% fs fs 104 —

Pulse Rate (PPS)



2

Phase
Series

A2MmMmMm size 17)HB Type

RoHSx# 5t

RoHS compliant products

AWG26, me\m‘ S
% 15+o. o Oy\g
% P_en 2 = \TREE
M 1 15+05 2 e
8] 5 — 1
_ | | °s | I | — ( i —
S| &sST—T—— 17— M G- 4
sl s
¢ | —
(13102 4XM3 RE45Min. 2400
[142+025 Depth 20=+0s L+ 15+1
N 2FyTE | TREE | TEER | BEIER | (V979V2 |17 | E—9EL |0-9F-vr | H B
el N SIST Step Angle| Rated Rated | Winding |Inductance| Holding Motor Rotor Mass
T ] Voltage Current | Resistance Torque Length Inertia
Single Shaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase |mH/Phase| N'm(kgf-cm) mm  |x107kg'm? kg
TS3617N1E1 | TS3617N11E1 1.8 4.0 0.95 4.2 2.8 0.16 (1.6) 33 35 0.2
TS3617N1E2 | TS3617N11E2 1.8 9.6 0.4 24 15 0.16 (1.6) 33 35 0.2
TS3617N1E3 | TS3617N11E3 1.8 12.0 0.3 40 22 0.16 (1.6) 33 35 0.2
TS3617N2E4 | TS3617N12E4 1.8 4.0 1.2 33 3.6 0.26 (2.6) 39 54 0.24
TS3617N2E5 | TS3617N12E5 1.8 6.4 0.8 8 7.6 0.26 (2.6) 39 54 0.24
TS3617N2E6 | TS3617N12E6 1.8 12 0.4 30 30 0.26 (2.6) 39 54 0.24
TS3617N2E7 | TS3617N12E7 1.8 24 0.2 120 106 0.26 (2.6) 39 54 0.24
TS3617N3E8 | TS3617N13E8 1.8 4.0 1.2 33 3 0.32 (3.2) 47 68 0.31
TS3617N3E9 | TS3617N13E9 1.8 7.2 0.8 9 9.5 0.32 (3.2) 47 68 0.31
TS3617N3E10 | TS3617N13E10 1.8 12 0.4 30 29 0.32 (3.2) 47 68 0.31
@ EREAEER —20~+50C ® SY7IWLTLA——0.02mm Max at the load

Operating temperature range

@ ERIE———

Insulation resistance

@ ERmME—

Dielectric strength

@® ASAKMFLA——0.075mm Max at the load
9.8N (1kgf)

i W
Wiring diagram

Thrust play

1=K-5
Unipolar

(A)E Black
(COM)# Yellow

(A)#% Green

AC 500V (1min)

T

100MQ Min(at DC500V)

=]

=
=]

Red White Blue

(B) (com) (B)

Radial play

@ SFERE LR

4.9N(0.5kgf)

Permissible temperature rise

XTER I E-IDT—ARERERIOCUTTHBENZEL,
*Note: Do not allow the surface temperature of the motor
case to exceed 90°C during operation.

80°C Max (Resistance method)

[EEal!
HAE&WRT CW 5@ CW rotation from output shaft end.
7 bin i = " =]
Step Black Red Green Blue Yellow | White
0 ON ON COM COM
1 ON ON COM COM
2 ON ON COM COM
3 ON ON COM COM
0 ON ON COM COM




NILVALA b—RILIHE ourorrno)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3617N1E1,N11E1 TS3617N1E2,N11E2
EEREZAN DC24V 0.95A/8 EEBRESA/N DC24V 0.4A/48
Torque N'm (kgf'cm) Coﬁs‘t;nt Current Driver DC24V 0.95A/Phase Torque N-m (kgfbcm) Cofs‘t;nt Current Driver DC24V 0.4A/Phase
2(2
0.2(2) m—Tyr 0-2(2) —Full Step
Half Step By Half Step
T Yy - -\\
0.1(1) 0.1(1)
fs\ fs \ fs\ fs
j - 1o Pulse Rate (PPS ) g o Fulse Rate (PPS
ulse Rate ulse Rate
TS3617N1E3,N11E3 (PPS) TS3617N2E4,N12E4 (PPS)

EERFZAN DC24V 1.2A/48
Constant Current Driver DC24V 1.2A/Phase

EBERZAN DC12V/iH

Torque N°-m (kgf-cm) Constant Voltage Driver DC12V/Phase

Torque N-m (kgf-cm)

’—\\——
0.2(2) 0.2(2) Y
— Full Step — Full Step
Half Step Half Step
0.1(1) 0.1(1)
fs fs ‘ fs
|
0 0.5%X10° 1.0X10° 1.5>|§’1(|)a R 2.0(>|<31P083)—> 0 102 10° ?30“' R (P_Pé)
ulse Rate ulse Rate
TS3617N2E5,N12E5 TS3617N2E6,N12E6
X . EEREZAN DC24V 0.8A/48 . X EEEFZAN DC12V/48
Torque N'm (kgf-cm) CoE:s)tLam Current Driver DC24V 0.8A/Phase Torque N-m (kgt-cm) Cofstam Voltage Driver DC12V/Phase
0.2(2) ] 0.2(2)
mERY ——Full Ste — Full Step
™ Half Ste% \ Half Step
0.1(1) 0.1(1)
\ fs N fs\\ fs
0 102 108 0* _é) 0 0.5X10° 1.0X103 1.5X10° 2.0X10%—
Pulse Rate (PP Pulse Rate (PPS
TS3617N2E7,N12E7 ( TS3617N3E8,N13E8 ulse Rate (PPS)
X . EBERFZA/N DC24V/t8 . X EEBRESAN DC24V 1.2A/48
Torque N°-m (kgf-cm) Co?stant Voltage Driver DC24VPhase Torque N-m (kgf-cm) Co?stant Current Driver DC24V 1.2A/Phase
e e R
altstep 0.4(4) all Step
0.3(3) ==
0.1(1) = AT~
0.2(2)
N
0.1(1 fs—L
fs fs (1) fs
0 0 M~
0.5X10° 1X108 1.5><P1 (ia R 2><(1P(|);’;> 102 10° :DO“I R (P_Pé)
ulse Rate ulse Rate
TS3617N3E9,N13E9 TS3617N3E10,N13E10
EBREZAN DC24V 0.8A/48 EBERZAN DC12V/i8

Torque N°m (kgf-cm) Constant Current Driver DC24V 0.8A/Phase Torque N°m (kgf-cm) Constant Voltage Driver DC12V/Phase

0.2(2 \
— Full Step @ — Full Step
Half Step Half Step

0.4(4)

0.3(3)
\ 0.1(1) \

0.2(2)
0.1(1) 'Sfffs\ q fs
0 N [T . A .
102 10° 0* — 0.5X10° 1.0X10° 1.56X108 2.0X10%—
Pulse Rate (PPS) Pulse Rate (PPS)



2 A42MmMm size 17)HB TYPE =L

Phase
Series

1 80 ROHS X Jix
= RoHS compliant products

K

AWG26, UL1430

+30
0

300

53 Jo,‘ 15+05 | — ~ C’E
% = M 15+05 B &
K - *———‘ < S
I I e e | _ (e
8 5 g
S o
[J31+02 WAtXMs 5?54.5%& 2+02
[J42+025 2005 L+ 1541
g L = A7y TR | EREE | ERER | BEIER |1V979VR [ I-IFINI | E—IEL |0-94f-yr | B B
Step Angle| Rated Rated Winding |lnductance| Holding Motor Rotor Mass
e o Voltage Current | Resistance Torque Length Inertia
i o 7| .m?2
Single Shiaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase |mH/Phase | N'm(kgf-cm) mm x107kg:m kg
TS3617N502 TS3617N602 1.8 4.8 1.2 4 3.3 0.35 (3.5) 41 57 0.24
TS3617N503 TS3617N603 1.8 5.8 1.2 4.8 3.6 0.49 (4.9) 49 76 0.31
TS3617N504 TS3617N604 1.8 7.2 1.2 6 6.5 0.75 (7.5) 61 114 0.49
® ERAEEE —20~+50C
Operating temperature range
@ fEFIKi———— 100MQ Min(at DC500V)
Insulation resistance
@ HEFME— AC 500V (1min)

Dielectric strength
@ AS5A T A4——0.075mm Max at the load

Thrust play 4.9N(0.5kgf)

® SIU7ILTLA——0.02mm Max at the load
Radial play 4.9N(0.5kgf)

@ FERELR 80°C Max (Resistance method)

Permissible temperature rise

XTER I E-IDT—ARERERIOCUTTHBENZEL,
*#Note: Do not allow the surface temperature of the motor case to exceed 90°C during operation.

11



o
Wiring diagram

Bt BT

Unipolar HHE&WRET CW Am@E  CW rotation from output shaft end.
(W Black Step Bl;%ck RTd Gfen Bﬁe Yeﬁw WE:te
(COM)# Yellow 0 ON ON oM COM
(A)#% Green 1 ON ON COM | Ccom
2 ON ON COM COM
3 ON ON COM COM
Rﬁgd WEte Bﬁe 0 ON ON com com

(B) (com) (B)

INILVALA b—RILI4SE ovrorrno)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3617N502,N602 TS3617N503,N603
. . EBREZA/N DC24V 1.2A/48 . 3 EBRFZAN DC24V 1.2A/48
Torque N m(kgf Cm) Constant Current Driver DC24V 1.2A/Phase Torque N m(kgf cm) Constant Current Driver DC24V 1.2A/Phase
D400 M TTTT O 1|
0.35(3.5) | L ~— Full step T 0.45(4.5) | Ra=rmps
F =g Half step 0.40(4.0) F RRRli Half step
0.30(3.0) | : ] N\
F 0.35(3.5) F
0.25(2.5) E 0.30(3.0) f
0.20(2.0) £ 0.25(2.5) f
0.15(1.5) 0.20(2.0) £
0.10(1.0) | 4 0-151.5) |
F 0.10(1.0) F N
0.05(0.5) F E
F 0.05(0.5) F
0 b o E
10 102 10° 10* 10° 10° 102 108 104 10°
Pulse Rate(pps) Pulse Rate(pps)
TS3617N504,N604
. X EBREZAN DC24V 1.2A/48
Torque N*m(kgf-cm) Constant Current Driver DC24V 1.2A/Phase
0.80(8.0)
0.70(7.0)
H — Full ste|
0.60(6.0) 1A Half stap H 1
0.50(5.0) \
0.40(4.0)
0.30(3.0)
0.20(2.0)
N
0.10(1.0) N
0 E
10 102 108 104 10°

—_—

Pulse Rate(pps)



2 50mm size 20)HB TYPE =L

Phase
Series

1 80 ROHS X Jix
= RoHS compliant products

K

AWG24, UL1430 L

+30
0

300

3 XY
@ é 15+05 15+05 é g
— — ‘E-ggi% —] _ — I
<< T T A | 1
@ It
%a T 9
041202 St 15 0
15005 20+05 L +1 16+1
N 27y R | EREE | TRER | SEIER | (V979VR| -5 | E—IEL |0-5f-vv | B B
Step Angle| Rated Rated Winding |Inductance| Holding Motor Rotor Mass
[ T Voltage Current | Resistance Torque Length Inertia
o 8 -7k o-m?2
Single Shaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase |mH/Phase | N'm(kgf-cm) mm x107kg:-m kg
TS3621N1 TS3621N11 1.8 2.2 2.0 1.1 1.1 0.32 (3.2) 40 100 0.38
TS3621N2 TS3621N12 1.8 3.2 2.0 1.6 2.2 0.65 (6.5) 55 200 0.58
® ERAREE —-20~+50C
Operating temperature range
@ fEFIEH—— 100MQ Min(at DC500V)
Insulation resistance
@ HERME——AC 500V (1min)

Dielectric strength
@® ASARTFLA4——0.075mm Max at the load

Thrust play 4.9N(0.5kgf)

® SIY7ILTLA——0.025mm Max at the load
Radial play 4.9N(0.5kgf)

@ FERELR 80°C Max (Resistance method)

Permissible temperature rise

XTER I E-IDT—ARERERIOCUTTHBENEEL,
#%Note: Do not allow the surface temperature of the motor case to exceed 90°C during operation.
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o
Wiring diagram

Bt BT

Unipolar HHE&WRET CW Am@E  CW rotation from output shaft end.
(W Black Step Bl;%ck RTd Gfen Bﬁe Yeﬁw WE:te
(COM)# Yellow 0 ON ON oM COM
(A)#% Green 1 ON ON COM | Ccom
2 ON ON COM COM
3 ON ON COM COM
Rﬁgd WEte Bﬁe 0 ON ON com com

(B) (com) (B)

INIVALA b—BRILI%E 7o s o)
Pulse rate VS Torque characteristics (pull-out Torque)

TS3621N1,N11
Torque N-m(kgf-cm) EBERFEZAN DC24V 2.0A/48
0.5(5) Constant Current Driver DC24V 2.0A/Phase
Full Step
0.4(4) Half Step
P /,—\\\\
0.3(3) \
\\
0.2(2)
0.1(1)
0
10! 102 108 104 10°
Pulse Rate(pps)
TS3621N2,N12
Torque N-m(kgf-cm) EERFZAN DC24V 2.0A/#8
0.8(8) Constant Current Driver DC24V 2.0A/Phase
0.7(7) P s Full Step 1
0.66) L~ ™ Half Step
0.5(5)
0.4(4)
0.3(3)
0.2(2)
0.1(1)
0
10! 102 108 104 108

—_—

Pulse Rate(pps)



2 56.4mm (size 23)HB TYPE High t'ﬁqti '-’gw}{iﬁ%%a
RoHSXit it

Phase
Series

RoHS compliant products

AWG24, UL1oo7\tﬁﬁ

+30
0

300

6@ SR :
154025 154025 é %
I - (1
A I é m I | RN e T
S
Q@ | @%
2P [147.14+03 1.6+03 ‘ (5
D56 4mm ‘ [156.4 +05 ‘ Axp4s 20+1 ‘ L+ 16:+1
fiz 3 AFVTA | ERREE | BEER | BB |(VITIVR|-IT4VINMT | E—IRL |0-94F-Yv | B =2
Model Number Step Angle| Rated Rated | Winding |lnductance| Holding Motor Rotor Mass
Jr ol Voltage Current | Resistance Torque Length Inertia
Single Shaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase |mH/Phase| N-m(kgf-cm) mm x107kg:m? kg
TS3690N1ET | TS3690N11E1 0.9 5.4 1.0 5.4 9.2 0.45 (4.5) 39 145 0.45
TS3690N1E2 | TS3690N11E2 0.9 2.8 2.0 1.4 2.2 0.45 (4.5) 39 145 0.45
TS3690N1E3 | TS3690N11E3 0.9 1.6 3.0 0.53 0.9 0.45 (4.5) 39 145 0.45
TS3690N2E4 | TS3690N12E4 0.9 7.4 1.0 7.4 21 0.95 (9.5) 54 310 0.7
TS3690N2E5 | TS3690N12E5 0.9 3.6 2.0 1.8 5.9 0.95 (9.5) 54 310 0.7
TS3690N2E6 | TS3690N12E6 0.9 2.3 3.0 0.75 2.3 0.95 (9.5) 54 310 0.7
TS3690N3E7 | TS3690N13E7 0.9 8.6 1.0 8.6 28 1.45 (14.5) 76 520 1
TS3690N3E8 | TS3690N13E8 0.9 4.5 2.0 2.25 7.3 1.45 (14.5) 76 520 1
TS3690N3E9 | TS3690N13E9 0.9 3 3.0 1 3.5 1.45 (14.5) 76 520 1
© ERREEE —20~+50C @ SY7ILTLA4——0.025mm Max at the load
Operating temperature range Radial play 4.9N (0.5kgf)
@ EFIEH——100MQ Min(at DC500V) @ FEREELR 80C Max(Resistance method)
Insulation resistance Permissible temperature rise
@ fEFME— AC 500V (1min) HTER L E—I DT —AREMRERIOCUTTHENZE L,

%Note: Do not allow the surface temperature of the motor

Dielectric strength case to exceed 90°C during operation.

@® ASABMFLA——0.075mm Max at the load

Thrust play 9.8N (1kgf)
& IR
Wiring diagram
TYPE1 o
HHs&WRT CW @ CW rotation from output shaft end.
A=R—5 (GE1) REEE B /85188
W = Umpolar (Note1) = R 1 L iR %z 5
ack Black | Red |Orange| Yellow | Red/White connects |Black/White connects
28 Step with Yellow/White | with Orange/White
Black/White
© [ B A 0 | ON | ON com com
/\Whi
Orange '45§ 1 ON | ON com com
(A)
Orange 2 ON | ON com com
3 ON ON COM COM
Yellow 4 ON ON COM COM
A1) B/BEE /BEER R/BEE/ BEER
Red/Whne YeIIow/Whlte Note1) Black/White connects with Orange/White Red/White connects with Yellow/White
| SE—
(com)

15



NILVALA b—RILIHE ourorrno)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3690N1E1,N11E1 TS3690N1E1,N11E1
. . EBREZAN DC24V 1.0A/48 . . EBRFZAN DC24V 2.0A/48
Torql:)e N-m (kgf cm) Constant Current Driver DC24V 1.0A/Phase Torque N-m (kgf Cm) Cofs‘tlgnt Current Driver DC24V 2.0A/Phase
i T T 1T 07 T T _TT1TT
0.6(6) F Full step 0.6(6) F —Full step ]
Half step -6(6) E Half step
0.5(5) F 0.5(5) [ -y
0.4(4) £ A 0.4(4) L :
r SN o
0.3(3) £ 0.3@3) F
0.2(2) 0.2(2) F
0.1(1) [ 1l 0.1(1) E
0 0.t
10° 10° 10° 10¢ 10° 10° 102 10° 10¢ 10°
TS3690N1E3,N11E3 Pulese Rate(pps) TS3690N2E4,N12E4 Pulse Rate(pps)
. . EBEREZAN DC24V 3.0A/48 . X EEBREZAN DC24V 1.0A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 3.0A/Phase Torque N m\ (kgf-cm) Co?stant Current Driver DC24V 1.0A/Phase
0.7(7) E UL ARALY 1.2012) T T T 1T
E — Full step F ———  Full ste
0.6(6) F Half stepf]| 1.0(10)F Half bte‘:}
0.5(5) g N o.s(s)f L 2ig
0.4(4) F g 156.4m
: / 0.6(6)
0.3(3) | g E
0.2(2) F 0.4(4)F
0.11) E 0.2(2)F
o s \\\
0 - 0 71 2 3 == 4 5
107 102 108 104 10° 10 10 10 10 10
TS3690N2E5,N12E5 Pulse Rate(pps) TS3690N2E6,N12E6 Pulse Rate (pps)
R . EBREZA/N DC24V 2.0A/48 . X EBREZA/N DC24V 3.0A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 2.0A/Phase Torqu162N1'; (kgf-cm) Constant Current Driver DC24V 3.0A/Phase
1.2(12)F T T T 17110 2012)r T T T TT1T]
F Full step E — Full step
1.0(10 gl ) gl
(10) E N Half step 1'0(10’: Half step
0.8(8)F > 0.8(8)- Ll
r N i
0.6(6)fF 0.6(6)-
0.4(4)F 0.4(4)-
0.2(2)F 0.2(2)F H
L \\\\ F N
oL oL
10' 102 108 104 105 10° 102 108 104 10°
TS3690N3E7,N13E7 Pulse Rate(pps)  TS3690N3E8,N13E8 Pulse Rate(pps)
. . EEBRLZAN DC24V 1.0A/48 . . EEBRNZAN DC24V 2.0A/48
TOrql:eGI\ig (kgf-cm) Constant Current Driver DC24V 1.0A/Phase Torque N-m (kgf-cm) Co?stlant Current Driver DC24V 2.0A/Phase
B(16)p T T T TTI 1.5(15) I
1.4(14); Eull step C || Full step
F alf step yARES
1.2(12)F - el Half step
E » -
1.0(10)f LN 1.0(10)
0.8(8)F B
0.6(6) L
0.4(4)F 05@)F
0.2(2{ - \\
0.~ T > 0 1 2 3 4 5
10 10 10° 104 10° 10 10 10 10 10
TS3690N3E9,N13E9 Pulse Rate(pps) Pulse Rate (pps)
X . EERFZAN DC24V 3.0A/48
Torque N n: (kgf-cm) Constant Current Driver DC24V 3.0A/Phase
1.6(16)¢ Y T T T TTTT
1_4(14)f Full step/|
E K M Half step
1.2(12)f
1.0(10)F \\
0.8(8)f
0.6(6)F
0.4(4)F
0.2(2)f MR
0 E
10 102 10° 10* 10°

Pulse Rate(pps)



=N
High torque

2

56.4MmMmMm size 23)HB TYPE

Phase
Series

RoHSx# 5t

RoHS compliant products

(©)

AWG24, UL1430

1
3005
T

T T @ .
15+025 15+025 ; 3
. b
S @ ! Ei;é = I——
g S 77777 T
S
O A
2P (147.14+03 1.6+03 |65
564 4x@45 + ‘ + .
D56.4mm 05 Nl e 20+1 L +1 161
fiz =X ATy T A | EREE | EEER | BEIER |(V979VA|K-ITINT| E—IRL | 0-941-9v | B B | & %
Model Number Step Rated Rated | Winding |lnductance| Holding Motor Rotor Mass |Winding
K B Angle Voltage | Current |Resistance Torque Length Inertia Type
Single Shaft Dual Shaft Deg. | V/Phase | A/Phase | Q/Phase |mH/Phase | N'm(kgf-cm) mm  |x107kg:m?| kg
TS3653N1E1 | TS3653N11E1 1.8 5.2 1.0 5.2 5.4 0.39 (3.9) 39 120 0.45 | TYPE 2
TS3653N1E2 | TS3653N11E2 1.8 2.8 2.0 1.4 1.4 0.39 (3.9) 39 120 0.45 | TYPE 2
TS3653N1E3 | TS3653N11E3 1.8 1.9 3.0 0.63 0.6 0.39 (3.9) 39 120 0.45 | TYPE 2
TS3653N2E4 | TS3653N12E4 1.8 7.2 1.0 7.2 11 0.9 (9) 54 260 0.7 |TYPE 2
TS3653N2E5 | TS3653N12E5 1.8 3.6 2.0 1.8 2.5 0.9 (9) 54 260 0.7 |TYPE2
TS3653N2E6 | TS3653N12E6 1.8 23 3.0 0.75 1.2 0.9 (9) 54 260 0.7 |TYPE 2
TS3653N3E7 | TS3653N13E7 1.8 8.2 1.0 8.2 14 1.35 (13.5) 76 430 1 TYPE 2
TS3653N3E8 | TS3653N13E8 1.8 45 2.0 2.25 3.6 1.35 (13.5) 76 430 1 TYPE 2
TS3653N3E9 | TS3653N13E9 1.8 3 3.0 1 1.6 1.35 (13.5) 76 430 1 TYPE 2
TS3653N4E12 | TS3653N14E12 1.8 2.2 5.0 0.44 1.4 2 (20) 84 520 1.3 |TYPE1
© ERREEE —20~+50C ® SY7ITUA——0.025mm Max at the load
Operating temperature range Radial play 4.9N(0.5kgf)
@ fEFIEfH———— 100MQ Min(at DC500V) @ FFEEELR 80C Max(Resistance method)
Insulation resistance Permissible temperature rise
@ [EJME—— AC 500V (1min) HTHER  E-IDT—AREEERIOCUTTHEN T,
Dielectric strength *Note: Do not allow the surface temperature of the motor
case to exceed 90°C during operation.
@ XRS5A T A4——0.075mm Max at the load
Thrust play 9.8N(1kgf)
E
Wiring diagram
& [O#57518
TYPE 1 (W Blue HHE&YRT CW 73/ CW rotation from output shaft end.
1A F—5 & B R L
Bipolar B3 ed Step Blue White Red | Yellow
0 + - - +
1 + + - -
8 # 2 - + + —
White Yellow
®) ®) 3 - - + +
0 + - - +
TYJEE_; (A& Black Di5751
Urﬁ;;c;larj HhsEkWRT CW 73 CW rotation from output shaft end.
(COM)# Yellow = 7 P = = =]
(A& Green Step Black Red Green Blue Yellow | White
0 ON ON COM COM
1 ON ON COM COM
g 2 & 2 ON ON COM COM
Red White Blue 3 ON ON COM COM
(B) (com) (B) 0 ON ON COM COM

17




NILVALA b—RILIHE ourorrno)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3653N1E1,N11E1

TS3653N1E2,N11E2

Torque N-m (kgf-cm)

EEREZAN

DC24V 1A/#8

Constant Current Driver DC24V 1A/Phase

Torque N-m (kgf-cm)

EEBRFZAN
Constant Current Driver DC24V 2A/hase

DC24V 2A/#H

\ HHH \ HHH
— Full'step —L Fun'Step
Half Step|| Half Step||
0.5(5) 0.5(5)
0.4(4) S 0.4(4)
0.3(3) X 0.3) ]
0.2(2) 0.2(2)
0-1(1) fs1s H 0.1(1) Lt
0 i \\~ 0 A \\\
154 o Rise Rate (PPS 10° 10° 19 e Rate (PPS
TS3653N1E3,N11E3 tise Rate (FES) TS3653N2E4,N12E4 uise Rate (PPS)
EEBRFZAN DC24V 3A/4H EEBRFZAN DC24V 1A/#H
Torque N'm (kgf-cm) Constan?Current Driver DC24V 3A/Phase Torque N°m (kgf-cm) Constan?Currem Driver DC24V 1A/Phase
L RN
— Full Step — Full Step
Half Step|| Half Step|
0.5(5) 1(10) 2*5E6 4
0.4(4) L [120.4mm
02 0.5(5)
0.2(2)
0.1(1) e fs| fs
0 | N N 0 NN
54 o Rise Rate (PPS 102 1o Rise Rate (PPS
TS3653N2E5,N12E5 uise Rate (FES) TS3653N2E6,N12E6 uise Rate (PPS)

Torque N-m (kgf-cm)

EBREZAN

DC24V 2A/4#8

Constant Current Driver DC24V 2A/Phase

Torque N-m (kgf-cm) EERFZAN

DC24V 3A/48

Constant Current Driver DC24V 3A/Phase

—‘F‘II‘SUH —‘F‘II‘SUH
Half Step Half Step
1(10) 1(10)
L—] SRR -
\ -\\
0.5(5) 0.5(5
N (5)
fs fs fs fs \F
0 i [IT==s— o \ I—
102 103 ?DOAI Rate (PPS 102 10? p04| Fate (PPS
TS3653N3E7,N13E7 ulse Rate (PPS) TS3653N3ES,N13E8 ulse Rate (PPS)
EERFZAN DC24V 1A/48 EEBRNZAN 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

—‘F‘II‘SUH —‘F‘II‘SUH
Half Step LT T~ Half Step
1(10) ] 1110) Ll
0.5(5) 0.5(5)
fs S fs fs \\\
0 | , D] Tl
10° 10° ?304I Rate (PPS) 10° 10° POAI Rate (PPS)
ulse Rate ulse Rate
TS3653N3E9,N13E9 —_— TS3653N4E12,N14E12
. . EBERFZAN DC24V 3A/48 . . EBEBRFZAN DC40V 5A/48
Torque N-m (kgf-cm) Coar?s)t"am Current Driver DC24V 3A/Phase Torque N-m (kgf-cm) Cofsjt:ant Current Driver DC40V 5A/Phase
— Full Step 2(20)
=TT TN
1(10) T Al e = — Full Step
_ Half Ste
\ P
1(10)
0.5(5
(5) N
fs |fs fs |fs
0 \ N . N
102 108 102 108 4

104
Pulse Rate (PPS)

10
Pulse Rate (PPS)



2

Phase
Series

60MmMm size 24)HB TYPE

AWG24, UL1007

=N
High torque

RoHSx# 5t

RoHS compliant products

20025 20+025 i c%
ol w "o
[aal O T— 11— UUHHHEHEY S ik — —
SIS
\ 04714202 \ : 15 )
‘ [160+03 AxQ45. 2411 L+ 2341
fiz = AFVTA | EREE | EEER | BN (V979U K-ITINT | E—9IRL |0-94F-9v | B 2
2P Model Number Step Angle| Rated Rated Winding |lnductance| Holding Motor Rotor Mass
B & o Voltage Current | Resistance Torque Length Inertia
£60mm Single Shaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase |mH/Phase| N'm(kgf-cm) mm  |x107kg:m? kg
TS3606N1E1T | TS3606N11E1 1.8 5.8 1.0 5.8 8.6 0.75 (7.5) 435 280 0.6
TS3606N1E2 | TS3606N11E2 1.8 2.9 2.0 1.45 2.1 0.75 (7.5) 43.5 280 0.6
TS3606N1E3 | TS3606N11E3 1.8 1.95 3.0 0.65 0.96 0.75 (7.5) 43.5 280 0.6
TS3606N2E4 | TS3606N12E4 1.8 7.9 1.0 7.9 15.2 1.35 (13.5) 54 450 0.8
TS3606N2E5 | TS3606N12E5 1.8 4.0 2.0 2 3.8 1.35(13.5) 54 450 0.8
TS3606N2E6 | TS3606N12E6 1.8 2.55 3.0 0.85 1.6 1.35 (13.5) 54 450 0.8
TS3606N3E7 | TS3606N13E7 1.8 9.4 1.0 9.4 18.8 1.7.(17) 65 570 1.1
TS3606N3E8 | TS3606N13E8 1.8 4.6 2.0 2.3 4.7 1.7 (17) 65 570 1.1
TS3606N3E9 | TS3606N13E9 1.8 29 3.0 0.97 2 1.7.(17) 65 570 1.1
TS3606N4E10 | TS3606N14E10 1.8 12.5 1.0 12.5 30 2.2 (22) 85 900 1.45
TS3606N4E11 | TS3606N14E11 1.8 6.0 2.0 3 7.5 2.2 (22) 85 900 1.45
TS3606N4E12 | TS3606N14E12 1.8 3.9 3.0 1.3 3.2 2.2 (22) 85 900 1.45
@ EREAREE —20~+50C ® SIY7ITLA——0.025mm Max at the load
Operating temperature range Radial play 4.9N (0.5kgf)
@ EBIEF——100MQ Min(at DC500V) 0 FEEELR 80°C Max(Resistance method)
Insulation resistance Permissible temperature rise
@ fEFME—— AC 500V (1min) HTER L E—IDT—AREMRERIOCUTTBENZE L,

#*Note: Do not allow the surface temperature of the motor

Dielectric strength case to exceed 90°C during operation.

@® ASAKMFLA——0.075mm Max at the load
Thrust play 9.8N(1.0kgf)

o R
Wiring diagram

19

—_ = (S OER751E
= UJni_Tlarj(N(c;fe}; L't'dljiﬁma: WERT CW @ CW rotation from output shaft end.

B Black P # OLE BB ELE B

g = i 1 = = e
Black/White Step Black Red Orange | Yellow |Red/White connects|Black/White connects
(c G with Yellow/White | with Orange/White

Orange/White 0 ON ON COM COM

(R) Orange :3 1 ON | ON com com

2 ON ON com COoMm

* % 3 ON ON com Ccom

(B) Red Yellow B) | o ON | ON CoMm com

RABEE/ BEER

/B # A = =
Red/White Yellow/White 1) R/ BEiE BEER
| W—

(com)

Note1) Black/White connects with Orange/White

Red/White connects with Yellow/White




NILVALA b—RILIHE ourorrno)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3606N1E1,N11E1 TS3606N1E2,N11E2
. . EBREZAN DC24V 1.0A/48 . . EBRFZAN DC24V 2.0A/48
Torqueol\é(rg)(kgf Cm) Constant Current Driver DC24V 1.0A/Phase Torque N-m (kgf Cm) Cofs’tlz;nt Current Driver DC24V 2.0A/Phase
: T T T 1100 0.9(9) T T T 11111
0.8(8) Full ste Full step
0.7(7) Emmm=s Half ste% g'ggg v P Half step
0.6(6) 0.6(6)
8.‘518 0.5(5) A
: 0.4(4)
0.3(3) \ 0.3(3)
o - o
0107 102 10° 10° 10° ST 102 107 10° 108
Pulse Rate(pps Pulse Rate(pps
TS3606N1E3,N11E3 (pps) TS3606N2E4,N12E4 °ps)
. . EBREZAN DC24V 3.0A/48 . . EBREZAN DC24V 1.0A/48
Torque N:m (kgf cm) Constant Current Driver DC24V 3.0A/Phase Torque N-m (kgf Cm) Constant Current Driver DC24V 1.0A/Phase
8252; U 1.2(12) ‘ T T T 71T
ull step ™~ Full ste
0.7(7) i Half step. 1.0(10) ! Half ste% Il
0.6(6) 0.8(8)
0.5(5)
0.4(4) 0.6(6)
82223 N 0.4(4)
0.1(1) 02(2) 8
010‘ 102 108 104 10° 0 10° 102 108 104 10° 2
Pulse Rate(pps) Pulse Rate(pps 18
TS3606N2E5,N12E5 TS3606N2E6,N12E6 (Pps) 60
mm
. . EBREZAN DC24V 2.0A/48 . X EBREZA/N DC24V 3.0A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 2.0A/Phase Torque N:m (kgf-cm) Constant Current Driver DC24V 3.0A/Phase
1.2(12) — 1.2(12) T T T T
. _ ] Full ste
1.0(10) T Fulksen 1.0(10 = e
0.8(8) \ 0.8(8) AN
0.6(6) 0.6(6)
0.4(4) 0.4(4)
0.2(2) - 0.2(2)
0 10° 102 108 104 10° 010‘ 102 108 104 10°
Pulse Rate(pps) Pulse Rate(
TS3606N3E7,N13E7 TS3606N3E8,N13E8 uise Rate(pps)
R . EBREZAN DC24V 1.0A/48 . X EBREZAN DC24V 2.0A/48
Torqu? g‘“né)(kgf cm) Constant Current Driver DC24V 1.0A/Phase TorqufGI\(l1g)(kgf cm) Constant Current Driver DC24V 2.0A/Phase
: TTTIT _ T T 117 : T T T 1111
1.4(14) Eulllfsttep 1.4(14) o~ Full step
1.2(12) el STePl 1.2(12) Half step
1.0(10) 1.0(10)
0.8(8) 0.8(8)
0.6(6) 0.6(6) \
0.4(4) \ 0.4(4)
0.2(2) \ 0.2(2) o
010‘ 102 108 104 10° 010‘ 102 108 104 10°
Pulse Rate(pps) Pulse Rate(
TS3606N3E9,N13E9 TS3606N4E10,N14E10 uise Rate(pps)
X . EBREZAN DC24V 3.0A/48 . X EBREZAN DC24V 1.0A/48
Torqu? gl_lrg (kgf-cm) Constant Current Driver DC24V 3.0A/Phase Torque N'm (kgf cm) Constant Current Driver DC24V 1.0A/Phase
1'4214; TTTIT T TTTTT 2.5(25) T T 17T
. Full step Full ste
1.2(12) \777 Half step 2.0(20) Half ste%
16°é2é’)) 1.5(15)
0.6(6) 1.0(10)
0.4(4)
0.2(2) | 0-5() Nl
0 10 102 108 104 10° 0 10 102 108 104 10°
Pulse Rate(pps) Pulse Rate(pps
TS3606N4E11,N14E11 PP TS3606N4E12,N14E12 (Pps)
R . EBREZAN DC24V 2.0A/8 . X EBRLEZAN DC24V 3.0A/48
Torqug g](;;)(kgf cm) Constant Current Driver DC24V 2.0A/Phase Torquze N2m (kgf cm) Constant Current Driver DC24V 3.0A/Phase
’ TTTTT F‘II‘ \tHH 5(25) TTTTI F\IM\H
ull ste
2.0(20) q Half ste% 2.0(20) B Hlélfsst%% H
1.5(15) 1.5(15) \
1.0(10) 1.0(10)
0.5(5) 0.5(5)
NS N
010‘ 102 10° 104 10° 010‘ 102 108 104 10°

Pulse Rate(pps)

—_—

Pulse Rate(pps)
20



2 86MmMM size 34 HB TYPE =L

Phase
Series

1 80 ROHS3 ity
. RoHS compliant products

AWG22, UL1430

CEY =
" 254025 252025 1:\'_ 13015
Aoyl E
— Hrsr Wi - - e —
= | S| | r=
Il i3s [ e
s
@®
)
13015 Ax(05.5
e 1.52:03 8.5)
[169.6+02 L
(186505 37+1 * 3441
L= 2FvTE| EREE | ERER | SRER (V9792 05| E—9RL [0 | B B | & ®
Step Rated Rated | Winding |Inductance| Holding Motor Rotor Mass | Winding
2P Angle Voltage | Current |Resistance Torque Length Inertia Type
186mm Sin)gle Sir?aft DEI S%Eaft Deg. | V/Phase | A/Phase | Q/Phase |mH/Phase| N:m(kgf-cm) mm x10-*kg'm?| kg
1.8 1.8 4.5 0.4 1.75 2.5 (25) TYPE 1
TS3684N1E3 |TS3684N11E3 1.8 1.28 6.4 0.2 1.75 3.5 (35) 79 1.6 2.5 TYPE 2
1.8 2.56 3.2 0.8 7 3.5 (35) TYPE 3
1.8 2.8 4.5 0.62 3.1 5.5 (55) TYPE 1
TS3684N2E6 [TS3684N12E6 1.8 1.98 6.4 0.31 3.1 7.8 (78) 117.5 3.2 Bi5 TYPE 2
1.8 3.97 3.2 1.24 12.4 7.8 (78) TYPE 3
1.8 3.36 4.0 0.84 4.7 7.5 (75) TYPE 1
TS3684N3E8 |TS3684N13E8 1.8 2.39 5.7 0.42 4.7 10.6 (106) 156 4.8 5.0 TYPE 2
1.8 4.7 2.8 1.68 18.8 10.6 (106) TYPE 3
© ERREEE —20~+50C
Operating temperature range
@ fEFIEH——— 100MQ Min(at DC500V)
Insulation resistance
@ fEFME——AC 500V (1min)

Dielectric strength
@ AS5A T A4——0.075mm Max at the load

Thrust play 67N (6.8kgf)

® SIU7ILTLA——0.025mm Max at the load
Radial play 4.4N(0.45kgf)

@ FERELR 80C Max (Resistance method)

Permissible temperature rise

XTER I E-IDT—ARERERIOCUTTHBENEEL,
%Note: Do not allow the surface temperature of the motor case to exceed 90°C during operation.
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Wiring diagram
TYPE 1 £ Black [ELvalE
= 5 & WRET CW @ CW rotation from output shaft end.
1=R=5 Black/White B /ELE/8 | K/BLE/B
Unipolar (Com) R i 1 - =g wEE
o /%vﬁvﬁ S| Black | Red |Orange| Yellow | Black/White connects |Red/White connects
& e/t Step with Orange/White | with Yellow/Mhite
& Orange 0 ON ON COM COM
1 ON ON COM COM
2 ON ON COM COM
Rede) com @ V| 3 ON ON COM COM
0 ON ON COM COM
TYPE 2 (A) T Blagk 2/8&48/8%ZAECOM. Phase A COM are Black/White and Orange/White
Rai—5 #x/B&E /B%ZBHECOM. Phase B COM are Red/White and Yellow/White
IN—2
USSLIVEER) B'aCK/Wh'te 21585 R&E /B B&E B H&KRH
Bipolar - Orangeﬁvﬂtee Step Black&Orange/White | Red&Yellow/White | Orange&Black/White | Yellow&Red/White
(Parallel connection) (&) oo 0 + + - -
& #/8| (& /e 1 - + + -
Red/] | Yellow.
White Whlte 2 - - + +
Ra’g l\% I = - — — b
e eliow
) ® 0 + + - -
2B/8&8 /BZESR Black/White connects with Opange/White
TYPE 3 ) % Black FR/BEEB%EEL Red/White connects with Yellow/White
. — 2/8
NRAR=S Black/White step . IE ) Rﬁ'ﬁd 5 18 y T
(VU—ZEER) - ac e range ellow
Bipolar series Orange )ﬁ,ﬁi{% 0 + + - -
(Series connection) (A) 1 - + + -
#& Orange
2 - - + +
3 + - - +
0 + + - -

INILVALA b—RNILIYSE ou7o o)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3684N1E3, N11E3 (TYPE2)

TS3684N2E6, N12E6 (TYPE2)

[
Torque N-m(kgf-cm) EBRFZAN

DC80V 6.4A/48
Constant Current Driver DC80V 6.4A/Phase

4(40) T T 8(80)
— Full Step
\\\ Half Step
3(30) R 6(60)
2(20) t 4(40)
1(10) 2(20)
010‘ 102 108 104 —_—

Pulse Rate (PPS)

TS3684N3E8, N13E8 (TYPE2)

Torque N-m(kgf-cm) EEBHRRSAN

DC80V 5.7A/48
Constant Current Driver DC80V 5.7A/Phase

T T T TTTT
— Full Step
8(80) N Half Step]|
6(60)
4(40)
2(20)
\\\
0 [~
10’ 102 108 104

Torque N-m(kgf-cm)

EERFZAN DC80V 6.4A/48
Constant Current Driver DC80V 6.4A/Phase
T T TTTTT
— Full Step
Half Step
N
N
10! 102 108 10* R

Pulse Rate (PPS)

248
D86mm
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Z*EZJ-“JDO Fi’f’ \“ 2-Phase Step Driver

DC®ERH for DC Power
RBVEY - (RffidE 2=

Super-compact & Low-cost Unipolar Type

.!ﬁ R Features

[e¢]

B RS A4/ Model Designation

. BRIV RDSR

. fUEfE

. XATORTYTEEC KRB Z KR (RE THBONCERSE),
BEERBHICERTIEE. VA 70X Ty TERE) (X
64) [CIFFELFEEA.

. IWILRIBBRIFTRL, INSUII/ORO VU TILBIED S DIES

TE—IZRITELT,
BE-RREIFTR REEDE—RTORETRE,
E—9ID0E MRIEEEDH THNISE, /VVAFEESIFAE,

. RS485v U7 )L@iEHREEZALNE 1800 O—S T

HE (RA158) HMEHICHRITEE.

. INVSA—IFEIF. USBTPCEEHRL TITLET,

HHtEY NPV T N CRER DR,

SRV YV IMNIR—LAR—IDSRET DY O—RT
AEo

(R—L~R—¥  https://www.tamagawa-seiki.co.jp)

. SRS EBTER AR B E.

. RRBUKREES.
TUTPVBEDRIET O NIIVIFEHARLEICIIR ModbusBiEiR

gk,

- Bf8E S FAUI290NILIIIFP27~28 T BL F2 e

AU9290N10L ]

-

@A Ix 7 9t vk (FI5T)

Connector set (sold separately)

ANEEBLIUANESZEERE
E#)/VVRESX2 Enable £S5
0: VRS 5V, TIYIAS 5V
1:NVAES 1BV FIYSIAT 1 24V
2 NVRIES 1 24V, TIYFIUAS 24V
FIFIANX4 Enable §5 %1
3:7I9)UAA, Enable 5 :5V
4:7I9)UAA, Enable {55 : 24V
RS485 Enable 55
5:Enable 5 :5V

6 :Enable {§5: 24V

1 ANESRYVIIVIVRICIRIFET,
%1 The input signal is single ended.

R—3947

Input signals and interface voltage
Differential pulse command X 2 Enable signal ‘E,,@/ )
0: 5V for pulse command, 5V for digital input
1: 5V for pulse command, 24V for digital input

2: 24V for pulse command, 24V for digital input
Digital signal X 4 Enable signal %1

3: Digital input, 5V for Enable signal

4: Digital input, 24V for Enable signal
RS485 Enable signal

5: 5V for Enable signal

6: 24V for Enable signal

axJ9tv bFAS
Contents of connector set

AU9290N10L_

1. Motor vibration is reduced by micro-step drive technology. You can
drive the step motor smoothly, even at low speed.

2. Possible to set the resolution of the command pulse freely without
affecting the micro-step driving (x64)

3. You can drive your step motor not only by pulse commands but also
by parallel 170 or serial communication commands.

4. Driving is possible not only by a position command mode but also a
speed command mode. A pulse generator is not required for just
rotating or stopping your motor.

5. By using RS485 serial communication, you can easily achieve multi-
axis control (up to 15 axes) with one controller.

6. You can set parameters by connecting the device to your PC with a

USB cable.

You can also perform a test run easily with special setup software.
The setup software can be downloaded for free.

(HP https://www.tamagawa-seiki.com)

. Limited step-out detection is available.

. Automatic origin search function is available.

. You can select either the Tamagawa standard protocol or Modbus

protocol for serial communication.

BAAE outline

MIRESNTEAZE
Unspecified dimensional tolerance: 1
72

4 6402 4

O © N

4—¢3.5
H)fHFF For attachment

46

CN1 cN2
cN3 ! N 5

8 1
“****wﬁwﬂﬂ******" @

3MAX

RSAN\FE AxI9tybER AxI9tybER LA A
Driver model number | Connector model number Connector model number Contents of set
AU9290N10[] EU3190N10 EU3190N10 XHP-8, XHP-6, SXH-001T-P0.6 X14

BERIHER Basic Specifications

£ =X
Model number AU9290N10L]
= DC15~28V
Power supply
SEE—S 2481 ZIR—SHEHR
Motor type 2-phase unipolar
E—IRETGH NAOORT Y TEERRE. AT v IBE: E—9IDEART v I BE 64
Driving mode of a step motor Micro-step constant current drive; Step angle: 1/64 of basic step angle
EASE IR
Rated output current 1.8 Arms
ERARE BERE : 0~ 50C, J2E : 90%RH UIT (#&5E~0)
Usage environment Ambient temp.: 0-50'C, Humidity: 90% RH or lower (no condensation)




.%ﬁg ° '|'§E‘E‘E Function/Performance

AU9290N1 0L (A& < 1 =F) (Low price type)

E K Model number
N100, 101, 102 ‘ N103, 104 N105, 106

o - 2 (1548) SHSOIRERELREL - 1.0 MHz Max ZV
INIVA AT Pulse input 2 points (Isolated), Fre/quency: 1.0MHz max. Not provided
—sp oital | 1 m (1) ‘ S55m (HafR) %2 152 (&%)
TYIIAT Digital input 1 point (Isolated) 5 points (Isolated) 2 1 point (Isolated)
— - X
TIY)bHA Digital output Not provided
BIEHEE Communication function Not ;Cr;g/ided RS485
PCEDER Connection to PC| USB2.0 (Full speed)

) BER. Ba. B ERGHRE Bt Tty b RE B BEE. BEE ./ IOA-IREAEUTARE
fREERRE Protective function | Overcurrent, Overload, Step-out, Current control error, Current offset error, Overheat, Overvoltage,

Power down, Parameter error, Memory error

INSA=FEE

Parameter storage

AEEEPROMICEDIE

Stored in built-in EEPROM

RRERTR

28LEDX1

Status display Two-color LED

(RETBEF/NTA—IB RO EZIOIEER T —9)
Parameters can be set and data can be monitored.

BFE—R

Operation mode

MBS T —RFIFEERST—RICRTE
Position command mode or speed command mode

INIVRIERE—

[

Pulse command mode

F-Pulse/R-Pulse &/z(& Pulse/Direction
F-Pulse/R-Pulse or Pulse/Direction

NBT —IfRRE Position data resolution

E—IDEART Y THDOEKE CTHRE
Set to be an integer multiple of the basic number of steps

OEPH IR IEPOERZ RSB CTRE

A EETS
EYEM Motor current Rotating motor current and stopping motor current setting by the motor rated current ratio
05~ BENRE., &/ VRE. NHRE. BREZRTE
Bay/\y—> Movement pattern Moving speed, minimum speed, acceleration and deceleration
B UENE Origin search operation FRRIES. FBES. B, RS a7ZRE

Port assignment of origin signal, homing start signal, signal polarities and homing direction

WEZORIJL Communication protocol

LIHEER O'ModbushEIR ol A
Selection of communication protocol from Tamagawa standard or Modbus

UARTERTE

UART setting

BIEERH. /N T+ DB, Ay FEY SR ETTRE
Baud rate, parity and number of stop-bits

E—9IVSAX—5

Motor parameters

BB SR, BTHRA VI T I VA BRI Ty TH=ERE
Rated current, winding resistance, winding inductance and basic number of steps

B){EIRAE Monitor for operating conditions

EREL. BREEBRE. RSA/NDAT—I REEEZIOIEE
Power voltage, temperature around power devices, driver status, etc.

HHT—5

Monitor for control data

REUE. D&, E—YBRZzE_ST88
Actual motor position, target position, actual motor current, etc.

75— LB

Monitor for alarm history

BEr32007 5—A0—RZEZIT8E
Possible to monitor the last 32 alarm codes.

%2 AU9290NT03ENT104D/ SILAAAEEIF TV VAL HA
%2 Pulse input circuits are shared with digital input circuits in the case of AU9290N103 and N104.

.Eﬁ Connection

@®AU9290N100, 101, 10205&
For AU9290N100, 101, 102

@AU9290N105, 1060155
For AU9290N105, N106

PIN|[{E54 Signal name HEEENZS Connection contents /O PINES42 Signal name 57 Connection contents 170
1 | 38T/VLR 1+ |F-PULSE / RPULSEE—RDEER-PULSEESAS| | 1 _
Command pulse 1+| PULSE / DIR E—R@Q&EEDIRESEAS [ ]| || D+ RSA85Z=ENSS D+ We)
2 =4 )¥)UZ 1-  [R-PULSE signal input for F-PULSE/R-PULSE mode IN 9 + Side of R5485 differential signal
Command pulse 1- DIR signal input for PULSE/DIR mode
3 55/ YVA 2+ |F-PULSE / RPULSEE—RDEEF-PULSEES A |\ 3 _
Command pulse 2+| PULSE / DIR E—RDEFPULSEES A || |~ | D— RS485Z=ENES D Vo)
Cl 4 [ #85/0LR 2- |F-PULSE signal input for FPULSE/R-PULSE mode| | 11 S [, — Side of RS485 differential signal
’1\‘ Command pulse 2- PULSE signal input for PULSE/DIR mode ’}I
5| ENABLE+ TS (NP5 | ENABLE® | BEFIES
6 ENABLE — Drive permission signal IN 6 ENABLE — Drive permission signal
SXBNEIRD+A7Z T SENERD+ A 7Z 1 T
7 VDD Connect the + sia.ge of the drive ;;(L)wer supply.| IN 7 VDD Connect the + siéae of the drive pJéwer supply.| IN
8 VSS BRE)EEIRDGND7Z i IN 8 VSS SRENEIRDGNDZ T IN
Connect the GND of the drive power supply. Connect the GND of the drive power supply.
@AU9290N103, 1040155 1 R—SE—IDER
For AU9290N103, N104 Connection of the unipolar motor
== . eem N gz :z“t N
PIN|{E=4 Signal name %,’ﬁmm?\gfynnecvon contents 170 PIN Sig%aﬁ%me ComcmmE /O
1 INT 7Y IN 1 M1 | E—IDAEIEVRFEERLTILEL) T
*“*“g)b)\%gga;;pg;‘lA/\")bx . co Connect the motor of the A-phase common terminal. ou
T - [ - - i i =
2 N2 Digital '\nput\-%or)ligzﬂjrfﬁi puse-1__ | !N c 2 | COM2 | e e e S esnal, |OUT
7Y IATD -5 OAMBIRT ZRERL C<EE L)
c 3 IN3 W\%'EF%;P(U&E;A =3 IN '}‘ 3 A Connect the motgﬁr of the K-phase Terminal, |OUT
TI9) - [ JNILR- N E—5 DA FZE#HIL C<IZEW
11\1 4 IN4 Digital input -4 or commEar?d pulse -2 IN 4 A Connect the mot?r of the %—phase tehrminal. ouTt
79 JVASIEENABLE ADDIEVAS E—5 OBMImF 2L C<EEL)
5 InputCom gigital input and common input of Enable input IN 5 B Connect the moﬂ)ﬁr of the g-phase teerinal. ouTt
EXENSFOIIES B E—IDOBEIm T ZiZRL <L
6 ENABLE Drive permissioriignal IN 6 B Connect the motor of the )Eh-phase teerinal. ouTt
TRO+A7ZI% -
7 VDD Connect the + side of the drivéhpower supply. IN'|| | UsB minB X
8 VSS BRDOGNDZ IN lél DRI IMERDUSBT — 7' )L7E LN TPCEIER

Connect the GND of the drive power supply.

Connect to a PC using a commercially available USB cable.

218
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Z*EZJ_-‘y?oF54I \“ 2-Phase Step Driver AU9236N1

DCEEEH for DC Power
JIVATFYvITEN—=DT AT v DR HOlEE

Switch between Full-Step, Half-Step

.!ﬁ R Features

. DWRAT vTERE) (2009 EIEHE) EN—T T v ERE) (4005

ZENE) B TERT

1. Capable of changeover between full-step (1.8°) and half-step (0.9°)
operation.

2. ATV VI E—IDIRELRE2.0AD S5 0ADEEICEECE 2. The phase current of a stepping motor can be set from 2.0 to 5.0A.
3. Available for 2-pulse mode (CW pulse/CCW pulse) and 1-pulse mode

EED
3. RSANEEES

EUT 2/VLAFF (CW/TILR /CCW/SIL
2) EVVIVRAROEAISHIHRLTVE T,
4. RSANBRIEESOANDBIF T 7 MO SHERINTVET,

as driver operation signals.
4. Input circuits for driver operation signals are photocoupler-insulated.
5. Operation of the automatic current reduction function can mitigate
temperature increases in the motor and driver when the motor is idle.

5. BREARAKEZENICID LT, E-IRIIRETE— 6 Provided with an overheat prevention function. A red LED lights up

IHRMERSANREAZEHTETT,

6. BRREREZARLTHY ., RAREEDER LREICRE up.

LEDsA]. E—9YB#ELELE T,

and the motor stops automatically when a heatsink excessively heats

BEXRMEE Base Specifications RoHS-compliant I;(r)gldstsjjc{z
i 74 Model number AU9236N1
BR Power source | DC24~48V +5% 10A max
HHER Output current | 2.0~5.0A max/48 2.0-5.0A max./phase
Eﬂf&ﬁﬂt&ﬁgi%@ﬁﬂ% 157{5@2% excitation 2 ON ?EEQE% excitation 2 ON
(2-phase excitation at shipping) glg;vg;é:(/7 OFF Ejngﬁt;égﬁ OFF

ANIES DO
Input signal circuit

74T S ATHEF220Q (EHHSHR)

Photocoupler, input resistance 220Q (Refer to the connection diagram.)

AJTER10MALLE20mALRTF

Photocoupler input current ranging between 10mA and 20mA

. DIRESD I TS DEREOER S [
1/\)b7\?\73 . 3 DIR signal's photocoupler current and rotation direction
1-pulse input FAVTAAF ON
PULSE Dip-switch D ON CWolgr CW rotation
DIR OFF
OFF CCWO#R CCW rotation
ANNES 7. CWASBEECCWAIID T+ ST SEFRIFOFF. CCWASNBHFCWAFID T =+
Input signal | 2/V)LRAS] T TP RA YT HTSEFRIGOFFDT LRSI, CW. CCWAAIT/ VIV AZ AUV &
2-pulse input E)—'Us 'tchJ ON ' Note : Make sure that the CCW input photocoupler current is switched OFF
(@Y Ip-swi i during CW input, and that the CW input photocoupler current is switched OFF
CCW during CCW input. Never simultaneously input a pulse to both CW and CCW.
42— T+ NS OBFRNONTE—S O REIHL TN TS DOERNOFF CE—I D B
ENABLE The motor is not energized when the photocoupler current is ON. The motor is excited when the
photocoupler current is OFF.
(LA 2/SILAAS) JVIV MBS usecl B3 EA T RO B2 usec U THMATSOERNONDSOFF TENE
(- uls\e el &t Giiaraiing] Pulse duration of 5us or more; rise/fall time of 2us or less. Operation starts when the photocoupler
P P pping current is switched from ON to OFF.
HHES B EmTF (IS) IM(BRENEETR) (A) =t FEBE (V)X 2-1
Output signal | Current-setting terminal (IS)| IM (Driving current) (A) = Terminal source (V) X 2 — 1

BEMRERRE
Overheat prevention function

Py TAqwF 2 ON
Dip-switch Q

BERERGEZARL CHY., BEMUEE D RS LR ICRELEDRT. E—5YB#iEL
LEFET . A vFONICTREKBEF v ILLET,

Provided with an overheat prevention function.

OFF| A red LED lights up and the motor stops automatically if the heatsink overheats.
The prevention function is cancelled with the dip-switch ON.

&2l ANINIVADIL EIDSH) 1sect. HHERDHIS0% | FEIEENES

BEAL NI O (HESEIERE) In operation [T DIIUET, Not in operation 1

Automatic current reduction ON Output current decreases to about 50% of the ON

(operation setting at shipping) FAVTAAVF OFF normal rate about 1s after the first transition of the FAVTSRAWF OFF
Dip-switch input pulse. Dip-switch

- B E B 0~+40C 90%RHLLT (fERB/RET L)

BERTE In operation 0-40°C, 90% RH or lower (no condensation)

Ambient

temp/humidity | R = BF —20~60C(1EEIRETL)

In storage —20-60°C (no condensation)




BB Connection diagram

CN3
£ B
E B \
25y TRTA 1 D T —
Step Driver n A
AU9236N1 5L.COM
E COM
| ON1
| 1]— bc+24~48v
T4MHTSPCI5INT (S4—F) |2 GNP
Photocoupler 5V 10~20mA | cno
}‘2200 1}—cw. DR+
HERT 19T XA F |2~ CW.“DIR -
Dip Switch }‘2200 3}— CCW./PULSE +
ON —
41— CCW./PULSE -
%g 2200 51 ENABLE +
mL—
%12 61— ENABLE -
A .
BB Outline
K2 4]
[ ] i
8| g Q [ ]
@ oNg Q CN3 @ i
oy . I I | PN Ol
5 4-p3.5XF R
2-p4.5XF N

o
AV

f_
b=t

10 EX
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REHE

Super-compact & High-performance

il i

.!ﬁ R Features

2 .

(o]

. fUEfE

. XATORTYTEEC KRB Z KR (RE THBONCERSE),
/LA REEZBBICRETEE. ¥ 70X Ty SERE) (X
64) ICIFFELFE A,

. IWILRIBBRIFTRL, INSUII/ORO VU TILBIED S DIES

TE—IZRITELT,
BE-RREIFTR REEDE—RTORETRE,
E—9ID0E MRIEEEDH THNISE, /VVAFEESIFAE,

. RS485vU7)LiEE#KEEZAVNIE. 1801 NO—5TEEH

1l (K1 580) B S (CRITOTRE,

. IVSA—IFEIF. USBTPCEEHRL TITLET,

SHtY N YYD N CRERDEE,
SAEYNPY Y TNIR—LR—I D SEES DY O— R4,
(R—L~R—¥  https://www.tamagawa-seiki.co.jp)

. RSB AR B S
. R URBEEH.

U7 IVBEDBE O N IVIFSHIRECHZ ModbusBiEiR
aJEe,

2*515‘?7*‘54/ \“ 2-Phase Step Driver

DCEEEH for DC Power

1.
2.

3.

O o N

AU9290

Motor vibration is reduced by micro-step drive technology. You can
drive the step motor smoothly, even at low speed.

Possible to set the resolution of the command pulse freely without
affecting the micro-step driving (x64)

You can drive your step motor not only by pulse commands but also
by parallel I/O or serial communication commands.

. Driving is possible not only by a position command mode but also a

speed command mode. A pulse generator is not required for just
rotating or stopping your motor.

. By using RS485 serial communication, you can easily achieve multi-

axis control (up to 15 axes) with one controller.

. You can set parameters by connecting the device to your PC with a

USB cable.

You can also perform a test run easily with special setup software.
The setup software can be downloaded for free.

(HP https://www.tamagawa-seiki.com)

. Limited step-out detection is available.
. Automatic origin search function is available.
. You can select either the Tamagawa standard protocol or Modbus

protocol for serial communication.

Bl RS A\ Model Designation

- RAfi#& 5 FAU9290N10[1I3P23~24%=2 &L 2T

AU9290NL I[ ][]

QEFAIRI IV NFEIFK)

Connector set (Selling separatary)

RS AN\ axTItw MR
-|_ Ajj'/_\ﬁx;!_%r Driver model number | Connector model number
7/9§b)\7‘jt65v AU9290N1T1[L1
N “ 1:VVAEES 5V, AU9290N12[ . EU3190N11
FFVav ke S5 IUAA 24V A83288N1 35 U3190
0: BLUNILRIEBDH) 2 )NILRIES -
1:PIO FIIVANEB24V AU9290N20L |, EU3190N20
2:R5485 Interface voltage for input signals AU9290N40L]
31R5232C 0: SVdf%r botlh pulse command AU9290N21[1.
Optional function and digital input
8; Not provided 1: 2\4{\;0][ ptélse clommamd ﬁgggggmégg
(Pulse command only) or digital input N
1: PIO / 2: 24(\j/ (fjor bc[;%th pul?e command AU9290N41[1. EU3T90N21
2:R5485 and digital input AU9290N42[ ],
3 Re232C AU9290N43[]
EEEFEEGHE—9 @179t RS Connector set content
1:DC24V 2HBAZM=SAT VS E—T aART9t v MER ty IS
i Bgigy/ %ﬁgjtj%:g;i:%:;é;j;‘g:z Connector model number Set content
Power supply voltage and drive motor EU3190N11 XHP-8, XHP-6, XHP-7, SXH-001T-P0.6 X 21
;: ngjx %—pﬂase gnip(l)la/r step lmotor EU3190N20 XHP-8, XHP-4, SXH-001T-P0.6 X 12
: -phase bipolar/unipolar step motor
4: DC48V Z-Ehase bigolar/unigolar steg motor EU3190N21 XHP-8, XHP-4, XHP-7, SXH-001T-P0.6 X 19
BEZR{IHR Basic Specifications
e =R
e AU9290N1[ ] AU9290N2[ ] AU9290N4[ ]
5 l)?
Powfr supply DC15~28V DC15~36V DC30~50V
BBE—S 21 ZR—SHEHR 2MBNA R—SH58R /1 = IR— S #&#R
Motor type 2-phase Unipolar 2-phase Bipolar / Unipolar
E—IRESR NAOJORT v TEEBREE), 2T vTAE: E—IDEART v TEE+64
Driving mode of a step motor Micro step constant current drive  Step angle: 1/64 of a basic step angle
ERBLER
Rated outputE‘EEL)Jllfrent 1.8 Arms 2.4 Arms 2.0 Arms
ERRERE BEEE © 0~ 50C, J2E : 90%RH AT (#&5&0])
Usage environment Ambient temp. Humidity or lower (No condensation)




b H2bB .

M#%8E - T8E Function/Performance
i Model number | AU9290N20J, 4001 |  AU9290N[ 1] | AU9290N[J2[] |  AU9290N[I3[]

3 i 25 (#hx) ZETTRERNREL © 1.0 MHz Max
IVAAT Pulse input 2 points(lsolated), Ereéu};nc : 1.0MHz Max.
sy ioital i 153 (@) 553 (1@ 5%) 1R (1@ 15%) 153 (@)
TYIIAS Digital input 1 point (Isolated) 5 points (Isolated) 1 point (Isolated) 1 point (Isolated)
sy i Z\] 15 (FERR) 2\ 2L
7N Digital output Not provided 1 point (Isolated) Not provided Not provided
s /= o : &L 2L
SRR Communication function Not provided Not provided RS485 RS232C
PCEMDEER Connection to PC| USB2.0 (Full speed)

) BER. BaA, B ERGHER. ERs Dty 2R B BBE. BER . /\OA—IRHE ATUSDARR
{REERERE Protective function | Overcurrent, Overload, Step out Current control error, Current offset error, Overheat, Overvottage,

Power down, Parameter error, Memory error

°= =) AEEEPROMICECIR
INIX—TEH Parameter storage | sioreq in built-in EEPROM
iraEE— : X
KRBT Status display %\%C')‘ECBOJ LED

GRETRER/INSA—IB RO EZITRERT—9)
Parameters can be set and data can be monitored

MUBIHHE—NFCEREERE—NRE

BFE—N Operation mode Position command mode or spegd co_mmand mode
JSVAIRE N Puse commang made| £/ EE1 ke Drecion
fui@>"—5338HE Position data resolution ;Eet—tgf))e%thz‘gexinj?e\?gz:zr%]?léz'%;)z!?é{‘chzf—C b:ags?c number of steps
TSR Higer auEt E}%?i]nggﬁgﬁ%ﬁ?g%?%?fs%ﬁgﬁftﬁo?Current setting by the motor rated current ratio.
BE)/NY—2 Movement pattern ﬁ%ﬁﬁ\pﬁj%agﬁﬁi@%r%\gjgé%r%ggggation and deceleration
R LB Origin search operation PSFN?SEH?%%D?E}TE%‘fgszo?nmg start signal, signal polarities and homing direction.
BEZ0ORI)L Communication protocol iﬁﬁ%frwxfzgl\c/\oorgnt;ﬂi@fﬁiéitocoL from Tamagawa standard or Modbus.
UARTEE LRI S JBLafLTd r/a&té& p/a\r%yT &?ﬁﬁb@\oﬁzg&g? R
- Motor parameter | TS, BESHRIER. BERA 509X B A THERE

Rated current, winding resistance, winding inductance and basic number of steps

E{EIRRE Monitor for operating conditions

FERET. REEBRE. RSA/NDAT —I XEZEE I OB
Power voltage, temperature around power devices, driver status, etc.

= ; REMIE. ERUE. E—YS8RzTE Y08
T —5 Monitor for control data | Xty al-Motor-Position, Target-Position, Actual-Motor-Current, etc. 218
N =5 — R — ok N o
PS—LBE  Monitor for alarm history | 03201075 —LJ—H&E_ 504 RSN

Possible to monitor last 32 alarm codes.

.}sz%'?': Connection

N |15 Signal name NS Connection contents /O
1 CbA/\)bdX 1l+ F- PULSLEJL/SE PULSE%E l\l\ag)t* [;l_\l):’{ULSE)\f%’?AD‘j IN
ommand pulse
2 BH/NILA T1- R-PULSE signal input for F-PULSE / R-PULSE mode. N
Command pulse DIR signal input for PULSE / DIR mode.
3 FES/VLR 2+ F- PULSE / R PULSE ESRDOEE T PUI._SE{ SATI IN
@ Command pulse ULSE / DIR E—RD&EF D PULS :7\7‘3 (b
N 4 BR/INILR 2- F- PULSE swgna input for F PULSE /R PULSE mode. IN
1 Command pulse PULSE signal input for PULSE / DIR mode.
2 I;:E'\II\IiBBiIEE+ EXENEFTI{SS Drive permission signal %
7 VDD EXENEERD + Al Connect the + side of the drive power supply.| IN
8 VSS ERENEEIRM GND Z#5#% Connect the GND of the drive power supply.
O 1 R—SE—IDEE yi.ﬁ? v H
Connection of the Unipolar motor . / OUtllne
PIN | 1§54 Signal name H#EAZ Connection contents /0
E—YDOAEIEViHFEERL TSI 4 64*02 4
! COM1 Connect the mgtor of theﬁﬁzphia‘geﬂtommon%ermmat out 4—035
E—YDBHEIE VinFaEHiELTIEEN —_ P
2 COM2 Connect the m(jgtor of théﬁgphgge}bcommon Ferminal | YT BX) {3 B For attachment
C
E—I DA FZEZEFLTLIES L
’E‘ 3 A Connect the rﬁot@if t%‘e i&-phase teerinal out ¥ D
x~ E—I DA TFEZEFLTIES L
4 A Connect the rﬁot@if t}ﬁ(e Ji—phase teerinal out
E—YOBifimF L C<IETL) o
5 B Connect the nﬁotﬁgr?of t%g% phase té?mmal ouT g ‘gb e
B T—5DB EEGL TS
6 B Connect the nﬁ%tor?of t%feﬁg phase termmal out @
ONAR—SE—IDER:
Connection of the Bipolar motor
PIN | 1§54 Signal name KA Connection contents 170
E—I DA FZEZEFLTIES L
. ! A Connect the rﬁot@if t%‘e i&-phase teerinal out
N E—I DA TFZEZEFL TIES L)
N| 2 A Connect the rﬁot@if t}ﬁ(e Ji—phase teerinal out
s 1 Compect PRI PR CRE L ouT
= E—9DBIRmF L C</EEL MIBESNTEAE
4 B Connect the motor of the‘é phase té’rmmal ouT Xaiiziif_i{jﬁnfns_iolwal tolerance: +1
C | USB MinB . ¥AU9290N2[[H £ TFAU9290N4ICINIE4A.
N | ORI IHERDUSBT — 7' )L W TPC L CN2(34E>TY,
3 | Connect to a PC using commercially available USB cable In the case of AU9290N2[ ][] and AU9290N4[ 1],
CN2 is 4-pin.
& Efﬁ%’:’?(gjf“/_a‘/lC_cKUEUU%_@'o ) ¥AU9290NLIOLIDHE . CNAFEREIhER A,
4 The connection signal differs depending on the option. In the case of AUQ290NDQD CN4 is not implemented.
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EBE - Ehh
High-voltage & High-power
.!ﬁ fR Features

XA JORAT W TEE)C KIREN KL (EEE ThiBON(CERSE),
2.} SISV AN A E BBICRET AL ¥ 7O R T TERED (X
64) (CIFBELFEE A 2.
3. ISLRIESREIFTERL, NSUII/ORUVUPILBED SDIES
TE—YZRETEFT,
4. AIBESTE—REITHL REESE— R THERETIEE, 4
E—9DOE ELEBEDHTHNIE, /SIVAFKESERE,
5. RS485V U7 JL@EMKAEERLNE. 180T NO—STSE)
HilE (RA1580) HWESI(CERIEAE, 5
6. /VSA—IHREIF. USBTPCEEHLTITVET.
SRRy N VY I NCHEBSDEE, 6.
HERTYNFPY PV INEIR—LR=IDSEEIT D O—-RT
8
(R—L~R—¥  https://www.tamagawa-seiki.co.jp)
7. STERRIER LA E.

—

7

8. RmBUKREEH, 8

9. YUPILBEDBETFONIVEHEHITECHZIModbusbER o
gk,

B RS A4\ Model Designation

2*515‘?7*‘54/ \“ 2-Phase Step Driver

DCEEEH for DC Power

AU9300

. Motor vibration is reduced by micro-step drive technology. You can

drive the step motor smoothly, even at low speed.
Possible to set the resolution of the command pulse freely without
affecting the micro-step driving (x64)

. You can drive your step motor not only by pulse commands but also

by parallel 170 or serial communication commands.

. Driving is possible not only by a position command mode but also a

speed command mode. A pulse generator is not required for just
rotating or stopping your motor.

. By using RS485 serial communication, you can easily achieve multi-

axis control (up to 15 axes) with one controller.

You can set parameters by connecting the device to your PC with a
USB cable.

You can also perform a test run easily with special setup software.
The setup software can be downloaded for free.

(HP https://www.tamagawa-seiki.com)

. Limited step-out detection is available.
. Automatic origin search function is available.
. You can select either the Tamagawa standard protocol or Modbus

protocol for serial communication.

.yﬁf/. Outline

BEHNTIEAZE T
AU9300N |:| I:' |:| Unspe(‘,lfled dimensional tolerance:®1
:l'ql :l%
ANMESSEBE 92
SNV RIES - ol 8002 ‘ 5
799 )L AAEBEY : L
o)~ 1:/YLRIES 5V, :
7]'7‘/3/1%55 =i .
0 BLUTLRIESOH) 2 R 24 N ®
1:PIO PESOSEN
2 RSASS FTIGIAFIEE24V
3:RS232C Interface voltage for input signals g s
Optional function 0: 5V for both pulse command
0: Not provided and digital input
(Pulse command only) 1: 5V for pulse command,
1 PIO 24V for digital input il
5 Ro48S 2: 24V for both pulse command @l_' ©)
3 R9232C and digital input IxMAR8 =
TREEEHBEHE—S 5 9Pl oz
4: DC24V,/DC48V (DC15~55V & CIEFTAL) 2X¢4.5 2, NG
Power supply voltage and drive motor =D = D2
4:DC24 7 DC48V (It can be used from 15 to 55V DC) 0 l‘:'h; =
F T |
OEHEAIRT Ity (FIF) b AN | =

Connector set (Selling separatary)

Connector set content

RSN\ x99ty hER x99ty bl NS
Driver model number |Connector model number|| Connector model number Set content
AU9300 EU3191 EU3191 VHR-2N, VHR-4N, XHP-12, BVH-41T-P1.1X6, BXH-001T-P0.6X12

BEZR{IER Basic Specifications

i

=

Usage environment

Ambient temp.

Model number AU9300
o = DC15~55V
ower supply
HHE—Y 2HBNA RS8R /L= IR—S 5%
Motor type 2-phase Bipolar / Unipolar
E—IREHR NAOORT Y EBRRE. ATV TAEE: E—IDEART v TAE64
Driving mode of a step motor Micro step constant current drive  Step angle: 1/64 of a basic step angle
TERSHIETR
Rated output current /.5 Arms
ERRR BFREE : 0~ 50C, J2E : 90%RH I (&%)

Humidity or lower (No condensation)




.%ﬁg ° '|'§E‘E‘E Function/Performance

e =R Model number AU9300N40[ ] AU9300N41[] AU9300N42(] AU9300N43[]
- 2 (f815%) AJITTRERENREL © 1.0 MHz Max
INVANT) Pl Imput 2 points(lsolated), Erequgency : 1.0MHz Max.
S iital i 1 (F8%) 552 (#E#%) = (%) 1 (181%)
YIIA DIzl in g 1 point (Isolated) 5 points (Isolated) 1 pomt (Isolated) 1 point (Isolated)
o =\ 15 (fE4R) N, =\
7YI I Dzl auizguE Not provided 1 point (Isolated) Not provided Not provided
e N - Z\V} 2N,
ISR Communication function Not provided Not provided RS485 RS232C
PCEDEHT Connection to PC | USB2.0 (Full speed)
- BERBEH. R BRHERSE BR4 Tty ER B BEE. BEE T/ \OA—IBE ATUFARE
{REERERE Protective function | Overcurrent, Overload, Step-out, Current control error, Current offset error, Overheat, Overvol tage,

Power down, Parameter error, Memory error

INSA=SEE

Parameter storage PIRIEEPROMICSCAR

Stored in built-in EEPROM

TN =

28LEDX1

Status display Two-color LED

GRETRER/INSA—IB RO EZITRERT—2)
Parameters can be set and data can be monitored

BEE—R

Operation mode fiBis

BE—REIFTRERE
Position command mode or speed command mode

SE—RITERE

JNILRIES

£

Pulse command mode

F-Pulse/R-Pulse &7/zl& Pulse/Direction
F-Pulse/R-Pulse or Pulse/Direction

BT —I D EREE Position data resolution

E—IDEARRT v THOEHUE THRE
Set to be the integer multiple of basic number of steps

OERPB R VIE IEPDEREEIEE L CHRE

gEEEs

E-I8R Al EUEIE Rotating Motor Current and Stopping Motor Current setting by the motor rated current ratio.
ok 0~ BENRE ., B/)\RE. NHEE. R E 2 R E

B8NS TSI [O I I\/\ovingxspeed m?nimumisp/eed 1acceteration and deceleration

RREUEIE Origin search operation R(ES. BIGISS. MIt, E"ﬁ%ﬁm%_nﬁ

Port aswgnment of origin signal, homing start signal, signal polarities and homing direction.

WEFORIJL Communication protocol

LHREER O'ModbushhEIRTIAE

Selection for communication protocol from Tamagawa standard or Modbus.

UARTERE

UART setting

BEREH. /T DB, Ay TEYRHER
Baud rate, parity and number of stop-bit.

TETRE

E—9IVSA—5

Motor parameter

RSB STHETT BERA VI T IV BRI TV TRERTE

Rated current, winding resistance, winding inductance and basic number of steps

E{EIRRE Monitor for operating conditions

FEREE. BHIRE. RSA/NDAT—IXEZE IR
Power voltage, temperature around power devices, driver status, etc.

RAEME. EDUE T-YBERZT IR

>~ Monlterercantrolidata Actual-Motor-Position, Target-Position, Actual-Motor-Current, etc.
FS—LBRE  Monitor for alarm history BiL32007 5—LJ—FaT = 90j5

Possible to monitor last 32 alarm codes.

B E#HE Connection

PIN|f£5% Signal name NS Connection contents I/O
C = =
EXENEIR DAl ZE 1T
’1\‘ ! VDD Connect the + siiiae of the drive p/ch>wer supply.| |
BrE)EEIRDGND7Z 5t
2 VS5 Connect tﬁe éG)jli.%)ﬁof the drive%c?\?ver supply. l
O\ A H—SE—I DR R S DR
Connection of the Bipolar motor Connection of the Unipolar motor
== RS E=r =
PIN Sig1r'1:éﬁ1§me Conng%t%r@c?ntents PIN Sig1ﬂaﬁ16me ConnekEtTgn contents Vo
— Il & 2 E—YIDOABImFZEZHL CLEEL
c ! A Connec?t?eérﬁ%@i? e%ﬁ%htagertermmat ouTt C 1 A Connect the motor of the }Ab-phase ESrminal ouTt
x D ; f DAEIE Vs FaEmL T</EE0)
’E‘ 2 A Cofﬂec?tﬁéi%@?oﬁ% /A%E-agertermmat ouT 5‘ 2 COM1 Connect the rrTotor of thlgﬁ/ijrphgie)éommon terminal ouTt
— i # = E— Y DOBIfimFERE L TS L)
3 B Comnec?t?e%i%@?o?t%e }élf);wcaéerterrtﬁ\mat ouT 3 B Connect the ﬂﬁo{g?ﬁ gﬁeﬁg-phase Eerminal ouT
B — 5 (DBAEi Tl falay —YDOBEIEVimTZ#ZHmL TIESL)
4 B ComEnectgtg)eBrTw%@r?o?%% phzaggté?%\mat ouT 4 com2 Connect the motor of tﬁzﬁB phase}éommon terminal ouTt
HATR—SHERDE—I DIBE MBS IUBIEIRFIFEFRLE L Ao i
== R %%?—j%%ﬁﬁb\t%ﬁ@ﬁ&ﬂ%ﬁm\i‘@r‘ﬁ%\?@@ﬁﬁ?t@ﬁ?ﬁﬁﬂﬁi
PIN S\gnal name Connection contents 170 7?;U3:3[;bf§7’:‘6b\ .
ES/VLA T+ *In case of Unipolar motor, phase A and B terminals are not
1 Comman F- PULSLEJ/IE PUL%EJEJE '\%0)&&;? R- 1g§E{j§j%Ajj IN'|  connected. Insulate them with insulation tape etc. to
= sz] =1 RPULSE 2ignal inpat for F-PULSE / R F%%SE e prevent ground fault and short circuit with other terminals.
2 | ommanad DIR signal input for PULSE / DIR mode. IN C [USB MinB
vz N | D50 9 HEROUSBY — 7LV CPCE s
cl|3 Command | F- PULSE/R PULSE E—ROEE : F-PULSEEEAS | IN 4 | Connect to a PC using commercially available USB cable
N pulse PULSE/DIR E—RD&EE PULSEE:‘MJ -
3 1BES/V)UA2—| F-PULSE S|gnal input for F-PULSE / R-PULSE mode
4 ComTﬁand PULSE signal input for PULSE / DIR mode IN
pulse
TI9)b JEVin
> | Input Com Digjit—al input)éojjmmon téﬁrﬁrﬁnal IN
BXEPSFO]IES
6 ENABLE Dri%/[e%gnﬁggg sgnal IN
I VI VICRIBRFIET, ) )
7~12 | Connection signal of pin 7 to 12 of CN3 varies depending on the
option.

BRIV AIESECN3D 1~ 4V ([CHERLFE T,
CN3D5, 6EVICIF. BREFF OIS

SEEHRLTESN

Connect command pulse signals to pins 1 to 4 of CN3.
Connect the drive enable signal to pins 5 and 6 of CN3.

218
RSAN
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5tHX 7w J’E—9 5-Phase Step Motors

BOD CIEIREIDERENN T BEIRSHER T Y S E—S . E—IDHTH. RSANEHE R THERDVIERZFE T,
This 5-phase step motor provides smooth driving with low vibration. It can be purchased with a motor alone or in combination with a

driver.

Flange Size

P34 P35 P36
ATV A Step Angle 0.72° 0.72° 0.72°
EREEBITR Rated Current 0.35, 0.75 A/ #8 Phase 0.35, 0.75 A/ 18 Phase 0.35 ~ 1.4 A/ #8 Phase
=TT MT Holding Torque 0.013~0.024 N-m 0.018 ~0.028 N+ m 0.13~0.24N-m
i Model No. TS3682 TS3664 TS3667

Flange Size

(P39.40 )
27y TH Step Angle 0.72° 0.72°
ERRER Rated Current 0.75~ 2.8 A/ 18 Phase 1.4, 2.8A/ 18 Phase
Ki=L74Y7Mb7  Holding Torque 0.42~13N-'m 21~6.3N-'m
i Model No. TS3624 TS3630
— O g |V s \ =
5##RX 7w ’RS4 ]\ 5-Phase Step Drivers

Power Supply DC EiF5¢&) DC Power Supply

(Pat42)

_ Driving Mode of a TWRFY T/ N=TRF v RAORTY S RAIORTY S
EAL Step Motor Full Step / Half Step Micro Step Micro Step
AHEE Power Supply DC17 ~ 40V DC 24V + 5% DC24V + 5%
BB Driving Current 0 ~ 1.4A Max. / #8 Phase 1.4A Max. / #8 Phase 0.35A Max. / 18 Phase
i Model No. AU9112N10 AU9296N1 AU9298
Power Supply AC EF5RE) AC Power Supply
& =il
L -y 3|
o
|
: - &1
E¢ £
- ) B
P47,48 P49,50 P51,52
_ Driving Mode of a NAOORTY S RAOORT YT RAO0ORT YT
E—IRAGR Step Motor Micro Step Micro Step Micro Step
5 AC100V£10%, 50 / 60 Hz 848 AC100V£5%~115V+5%, 50 / 60 Hz &4 AC100~230V=+20V, 50 / 60 Hz &8
ATIRR e 2 Single Pahse Single Pahse Single Pahse
BRENEER Driving Current 0.5 ~ 1.4A Max. / #8 Phase 0.5 ~ 2.8A Max. / 18 Phase 0.5 ~ 1.4A Max. / 48 Phase
R Model No. AU9118N1 AU9119N1 AU9280
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SEHRATFYITE—I/RSANHEHEE—5
5-Phase Step Motor / Applicable Driver

DivingModeofa. ATV /N=TAFv T

EIREBE ™ tep Motor Full Step / Half Step

RA470KX5F v Micro Step

AU9112N10 AU9296N1 AU9298
DC17 ~ 40V DC24V £ 5% DC+24V * 5%

RS A N\ Driver Model
ANER Input Current

[120mm T53682 ° ° N1, N3 type)
[ 24mm 53664 ° ° (E1. E3type)
0 42mm T53667 ° ® e
(E2. E3. E5~E8 type) (E1. E4 type)
[J60mm TS3624 o o -
[786mm T$3630 *® *® -
(E1. E3 type 1.4A Max.) (E1. E3 type 1.4A Max.)

T-sgapy  DvngModeofa IA4270XF v Micro Step

Step Motor

Py a1
- )< ',l:?
R4 N Driver Model AU9118N1 AU9119N1 AU9280
AC100V£10%, AC100£5%~115VE5%, AC100~230V %20V,

ANER Input Current

50 / 60 Hz&48 Single Pahse 50 / 60 Hz&48 Single Pahse 50 / 60 Hz&48 Single Pahse

([
[J20mm TS3682 - - (N41, N42 type )
_ _ [ ]
[J24mm TS3664 (E2. E4 type)
[ [ ] [ ]
[J42mm TS3667 (E2. E3. E5~ E8 type) (E2. E3. E5~EB8 type) (E2. E3. E5~E8 type)
[160mm TS3624 [ ] [ ] ([ ]
[
] 86mm TS3630 ° ® (E1. E3type)




20MmMm size 08)HB TYPE

RoHSx# 5t

RoHS compliant products

g
AWG26, UL1061 )
%C?
5]
9.2
2 7+025 o
:‘§ TTTTTTTTITTTr H E Oy\g"
Y, 3l g
- = +0.25 .
g s+ — NS L
5| <% P *u
s T i 1
‘ ! ‘ 4xM2 ZEE2Min.
Depth
[116+02 1.5
[120=+05 10+1 L+1 8+1
N\od’lﬁl Nﬁtmber ATFvTH | EEEE | ERER | BREHR |K—ILF«OI8NLT| E-9EL |(O—94F—Iv| B =
Step Angle Rated Rated Winding Holding Torque Motor Rotor Inertia Mass
- o Voltage Current | Resistance Length
H ty -7 -m2
Single Shatt Dual Shaft Deg. V/Phase | A/Phase | Q/Phase N-m(kgf-cm) mm x107kg:m kg
TS3682N1 TS3682N11 0.72 2.1 0.35 6.1 0.013 (0.13) 30 1.9 0.05
TS3682N41 TS3682N51 0.72 1.1 0.75 1.4 0.013 (0.13) 30 1.9 0.05
TS3682N2 TS3682N12 0.72 4 0.35 1.4 0.024 (0.24) 46.5 4 0.085
TS3682N42 | TS3682N52 0.72 2 0.75 2.6 0.024 (0.24) 46.5 4 0.085
@® SIY7ITFUAL4——0.03mm Max at the load @ fEFIKIi————100MQ Min(at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
@ AS5A T A4——0.075mm Max at the load @ HEIFME———AC 500V (1min)
Thrust play 9.8N (1.0kgf) Dielectric strength
© EREEEE —20~+50C
Operating temperature range
0@ SFrEERELR 80C Max(Resistance method)

Permissible temperature rise

XTER I E-IDT—AKRERERIOCUTTHBENZEL,
*Note: Do not allow the surface temperature of the motor
case to exceed 90°C during operation.
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24MmMm size 09)HB TYPE

o 720 ROHS*FJix
. RoHS compliant products

)

AWG26, UL3265

MDY
1C
300%°

(032 i" TITTTTTTITIT o§
; 1] 58 10+05 i k] BN
f O’\g 77H—/_ ) ;L -
= N I O I e RN e D )
S Lg il Il k
JENENENRNENN] D
4xM2.6 ZRE2.5Min.
(11902 Depth 1.5+02
[124+08 15+05 L 1 10+1
.y . 2FvTR | EREE | TEEA | SEER |K—LFUTND| E-IRL O—54F—Yv| B B
Step Angle| Rated Rated Winding Holding Torque Motor Rotor Inertia Mass
B o T Voltage Current | Resistance Length
B o -7 -m?2
Single Shiaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase N-m(kgf-cm) mm x107kg:m kg
TS3664N1E1 TS3664N11E1 0.72 1.58 0.35 4.5 0.018 (0.18) 30.5 4.2 0.07
TS3664N1E2 | TS3664N11E2 0.72 0.83 0.75 1.1 0.018 (0.18) 30.5 4.2 0.07
TS3664N2E3 TS3664N12E3 0.72 2.35 0.35 6.7 0.028 (0.28) 46.5 8.3 0.12
TS3664N2E4 TS3664N12E4 0.72 1.28 0.75 1.7 0.028 (0.28) 46.5 8.3 0.12
® SIY7ITLA——0.025mm Max at the load @ EFEfH———100MQ Min(at DC500V)
Radial play 4.9N (0.5kgf) Insulation resistance
1Y O XSZXKFLA——0.075mm Max at the load @ HERME——AC 500V (1min)
Thrust play 9.8N(1.0kgf) Dielectric strength
124mm . 5
© ERAREEE —20~+50C
Operating temperature range
0@ SFrEERE LR 80C Max(Resistance method)

Permissible temperature rise
XTER I E-IDT—ARERERIOCUTTHBENZEL,
*Note: Do not allow the surface temperature of the motor
case to exceed 90°C during operation.
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A2MmMmM size 17)HB Type

RoHSx# 5t

RoHS compliant products

AWG26, UL3265

300 %5°

£l N OE
> D ew  § \EE
R . 05 2 S
| - o% 0,;5-?7 T (. T T
RlsTT1T 110 I S - 4
s 'S
| 4XM3 RE45Min.
131402 Depth 2+02
(142403 2005 L1 1505 |
.y . 27y TR | TREE | TRER | SRER |K—LFUIM0| E—98L [O0-91F—vv| B B
Step Angle| Rated Rated Winding Holding Torque Motor Rotor Inertia Mass
[ T Voltage Current | Resistance Length
B o -7 -m?2
Single Shatt Dual Shaft Deg. V/Phase | A/Phase | Q/Phase N-m(kgf-cm) mm x107kg:m kg
TS3667N1E1 TS3667N11E1 0.72 2.63 0.35 7.5 0.13 (1.3) 33 35 0.2
TS3667N1E2 | TS3667N11E2 0.72 1.28 0.75 1.7 0.13 (1.3) 33 35 0.2
TS3667N1E3 | TS3667N11E3 0.72 0.67 1.4 0.48 0.13 (1.3) 33 35 0.2
TS3667N2E4 | TS3667N12E4 0.72 3.33 0.35 9.5 0.18 (1.8) 39 54 0.24
TS3667N2E5 | TS3667N12E5 0.72 1.65 0.75 2.2 0.18 (1.8) 39 54 0.24
TS3667N2E6 TS3667N12E6 0.72 0.9 1.4 0.67 0.18 (1.8) 39 54 0.24
TS3667N3E7 | TS3667N13E7 0.72 1.65 0.75 2.2 0.24 (2.4) 47 68 0.31
TS3667N3E8 | TS3667N13E8 0.72 0.9 1.4 0.65 0.24 (2.4) 47 68 0.31
® SIY7ITLA——0.025mm Max at the load @ EFEH———100MQ Min(at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
@® AS5A ML A——0.075mm Max at the load @ HERME——AC 500V (1min)
Thrust play 9.8N (1.0kgf) Dielectric strength
© ERREEE —20~+50C
Operating temperature range
0@ SFrEERE LR 80C Max(Resistance method)

Permissible temperature rise

XTER I E—IDT—AREEERFIOCCUTTHBEVNEEL,
#*Note: Do not allow the surface temperature of the motor
case to exceed 90°C during operation.
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60MmMm size 23)HB TyrE

RoHSx# 5t

RoHS compliant products

AWG24, UL3265

+30
0

300

i 3 %
15+05 Nl %
ik

[ m
& @ @ X
[150+0.1 4X@p4.5+02 1602 (5)
[160+0.1 20.6+05 L+ 15.5
o= :
ot AFy7R| RERE | TEER | SWER | 700 | T-9EL| 0-9 | u g | coroiot i
Model Number Step Rated Rated Winding N Motor AF—I% Ma f Charact
Angle Voltage | Current |Resistance | Holding Length Rotor :
] il Torque Inertia
Single Shaft Dual Shaft Deg. | V/Phase | A/Phase | Q/Phase | N'm(kgf-cm) mm x107kg:m? kg AU9T18N1 | AU9119N1
TS3624N1E1|TS3624N21E1|  0.72 195 | 075 26 |042(4.2)| 485 175 05 i1g‘1 -
TS3624N1E2 [TS3624N21E2| 0.72 1.12 1.4 0.8 |0.42(4.2)| 485 175 0.5 ﬂg‘z o
TS3624N2E3|TS3624N22E3| 0.72 2.55 0.75 34 0.6 (6.0) 56.5 220 0.7 i1g-.3 —_—
TS3624N2E4 | TS3624N22E4|  0.72 1.54 1.4 1.1 | 06(6.0) | 565 220 07 i1g'4 -
TS3624N3E5 | TS3624N23E5|  0.72 2.52 1.4 18 | 13(13) | 865 440 1.2 i1g‘5 -
TS3624N3E6 [TS3624N23E6| 0.72 1.82 2.8 0.65 1.3 (13) 86.5 440 1.2 e g?
® SIV7ILFLA——0.025mm Max at the load @ EFIKIT——100MQ Min(at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
@® ASABMFLA——0.075mm Max at the load @ fEFME———AC 500V (1min)
Thrust play 9.8N(1.0kgf) Dielectric strength
@ FERAFEEE —20~+50TC
Operating temperature range
@ FERELR 80C Max (Resistance method)

Permissible temperature rise

XTER I E-IDT—AREREFIOCCUT THENEE L,
*Note: Do not allow the surface temperature of the motor
case to exceed 90°C during operation.



INIWVALA b—RILI4E ovro o)

Pulse rate VS Torque characteristics (pull-out Torque)

RS /\ Driver AU9118N1

Torque N'm
(kgf-cm)
1(10)

Phase Current 0.75 A

0.5(5) Lt H \
fs \
fs ‘
0 s ‘ > \
102 108 10¢  Pulse Rate
1-1 (PPS)
Fig.
Torque N'm
kgf-
1(1(0? Cm)Phase Current 0.75 A
Y \\
0.5(5)
fs| |fs \
o—¢ \ M
102 10° 10¢  Pulse Rate
1-3 (PPS)
Fig.
Torque N'm
kgf-
1 8(1(8% Cm)Phase Current 1.4 A
L | %
1.5(15
(15) B%g
//
1(10)
0.5(5)
fi g
0 e 10° 107 Pulse Rate;
1-5 (
Fig.

fs:Max. Starting Pulse Rate

B Input Voltage AC100V
Gen. Test Cond. |—  Full Step 0.72°/Step
Torqueka~m Half Step 0.36°/Step
. 1 . . 2
1(1(09)1 Cm)Phase Current 1.4 A Pulley Inertia : 100 g-cm
0.5(5) - ] e
fs | |fs N
0 s \ D
102 108 104 Pulse Rate
o PPS
1-2 (FPS)
Fig.
Torque N-m
kgf-
1(1(0? Cm)Phase Current 1.4 A
[ TN
1 \ N
0.5(5) \ :
s fg
0 3 \
102 108 104 Pulse Rate
1-4 PS)
Fig.
RS /\ Driver AU9119N1
. fs:Max. Starting Pulse Rate
HBHABREE | Input Voltage AC100V
Gen. Test Cond. | —  Full Step 0.72°/Step
Torqueka‘m Half Step 0.36°/Step
N i . . 2
s 589 cm) Phase Current 2.8 A Pulle}i [nenla : 100 g-cm
-8(18) TN
=l
=l
1.5(15) —
1(10)
0.5(5)
fs 13
L
|
0 e 10° 10¢  Pulse Rate
PP
(PPS)
Fig.
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86MmMmMm size 3aHB TyrE

RoHSx# 5t

RoHS compliant products

AWG24, UL3265

300%°

@S
\ : |
IR
| 3 f:l
/ I
11+02 4x@5.5
[J70+0a
[186+02 28+1
o 27y7R| RERE | TEEE | SWER | 700 | T8 0-9 | w g | conioict i
Model Number Step Rated Rated Winding N Motor AF—I% Ma s? Charact
Angle Voltage | Current |Resistance | Holding Length Rotor :
] M Eh Torque Inertia
Single Shaft Dual Shaft Deg. | V/Phase | A/Phase | Q/Phase | N'm(kgf-cm) mm x107kg:m? kg AU9T18N1 | AU9119N1
TS3630NTE1 |[TS3630N21E1| 072 | 2.46 1.4 176 | 212N | 645 900 1.8 i1g'1
TS3630N1E2 [TS3630N21E2| 0.72 1.6 2.8 0.57 2.1 (21) 64.5 900 1.8 S é‘_1
TS3630N2E3 |TS3630N22E3| 0.72 3.82 1.4 2.73 4.1 (41) 96.5 2000 3.0 i1g-.2
TS3630N2E4 | TS3630N22E4| 0.72 1.88 2.8 0.67 4.1 (41) 96.5 2000 3.0 i2g—2
TS3630N3E5 |TS3630N23E5| 0.72 2.38 2.8 0.85 6.3 (63) 126.5 3000 4.0 E— |2g3
® SY7ITLA4——0.025mm Max at the load @ HEFIETI——100MQ Min(at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
@ XS5AKMFLA——0.075mm Max at the load @ {BFME—— AC 500V (1min)
Thrust play 9.8N (1.0kgf) Dielectric strength
© FEREFREE —20~+50C
Operating temperature range
0 SFEEE LR 80C Max(Resistance method)

Permissible temperature rise
XTER I E-IDT—ARERERIOCUTTHBENEEL,
%*Note: Do not allow the surface temperature of the motor
5p case to exceed 90°C during operation.

1_186mm
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INIWVALA b—RILI4E ovro o)

Pulse rate VS Torque characteristics (pull-out Torque)

RS /\ Driver AU9118N1

SEHEREM fs:Max. Starting Pulse Rate

Input Voltage AC100V
Gen. Test Cond. | —  Full Step 0.72°/Step
Torqu((eka-m \ Torqu((eka-m ) Half Step 0.36°/Step
gf-cm gf-cm Pulley Inertia : 2.8kg-cm?
3(30) Phase Current 1.4 A 6(60) Phase Current 1.4 A
b = o st '\\
2(20) \ 5(50) T \
1(10) 4(40)
fs fs ‘
oL \ 3(30)
102 103 10% Pulse Re(llt’ePS)
1-1 2(20)
Fig.
1(10
(10) fs| |fs
b b
0 Y102 103 10% Pulse Rate
= PPS
1-2 (RS
Fig.

RS /\ Driver AU9119N1

Torque N'm Torque N'm
(kgf-cm) (kgf-cm)
4(40) Phase Current 2.8 A 7(70) Phase Current 2.8 A
3(30) T \\ 6(60) i
2(20) 5(50)
1(10) o] i 4(40)
. \ 3
0 2 10° 10*  Pulse Rate 8(30)
0 PPS
2—1 (PPS) 2(20)
Fig.
o 1(10) p " N
N fs:Max. Starting Pulse Rate Sy |'S \
B BMEIE Input Voltage AC100V )
Gen. Test Cond. | —  Full Step 0.72°/Step 0 102 103 10% Pulse Rate
Torque N-m Half Step 0.36°/Step o (PPS)
(kgf-cm) Pulley Inertia : 2.8kg-cm? 2-3
5(50) Phase Current 2.8 A Fig.
///"— ‘\
4(40) ==
3(30)
2(20)
1(10) \
f\s o N
0 5402 108 10% Pulse Rate 5
oo (PPS) i
Fig. 186mm
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QuinTep

BIHAT YT RS54 I\ sehase step oriver AUIT12N10

DC®ERH for DC Power

RoHSx# 5t

RoHS compliant products

.!ﬁ F Features

@ A\ H1ERDC 24 V (&=ADC 40 V)

@ XFER1.4 A/4E Max
@ A FULL. HALFRFw

@ A\ NHES1/VLAABR. 2/VAAREE

@ BEHL Y NI DU
LRl

@ |\ ERE

iy

1k Specifications

@ Power supply DC 24V (DC 40V max.)

@ Output current 1.4 A/phase max.

@ Exciting mode of Full/Half step

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

@ Automatic current reduction function

@ Low price

@ Small size and light weight

158 Items

e

Specifications

ANER Power supply

DC+17~40V  3A max.(&E&EE)
DC +17-40V 3A max. (total current consumption)

(H7E8F 1.4A/48)
Qutput current
(1.4A/phase at shipping)

1.4A Max/48 1.4A max./phase

HHERICHIRUICBEZECP+-CP—RICHELTWS, (2 [VI=1 [A/#8])

MU1—ARVITEGIE 0~1.4 A/ABTEEEREN OB

The voltage corresponding to the output current is transmitted between CP+ and CP—. (2V = 1 A/phase)

B # 3
(HE1ET8F4-5ABEIRY)

Excitation mode

(4-5-phase excitation pattern
at shipping)

(N\—=DRFv0.36°/STEP)
(Half step: 0.36°/step)

4-5 18RI 4-5-phase excitation
FAVTRA VT

Dip-switch

(ZIVRATw0.72°/STEP) 1
(Full step: 0.72°/step) ON
4 1BEhEE 4-phase excitation D
FAVTAA VT OFF
Dip-switch

The current can be set to a desired value from 0 to 1.4A/phase by variable resistor RV 1.
1
E -
OFF

A BhE 5 O B TFMATSATIEST 390 QUERRSER)
Input signal circuit Photocoupler, input resistance: 390Q (Refer to the connection diagram.)
DIRESED 74T SDEREDER )
1 JSILZAAS 2 Photocoupler current of DIR signal & rotation direction
. - ON
1-pulse input FAVTRAVF B
PULSE Dip-switch D ON CW @ CW rotation
DIR OFF
OFF CCW [@Es CCW rotation
ADES
Input signal | 2 /LI AS 2 ON E W ZAAFLTVBWATID T4 MO T SERISOFFDI &,
2-pulse input FAVTRAVF Flo  BEFICCW. CCWARAIT/VILRZEAFI UGN &,
CW Dip-switch E Note : A photocoupler current to which no input pulse is applied should be OFF.
CCW OFF Input pulses of CW and CCW should not be applied simultaneously.
AZ=TI TAMNTSDOEFRHNONTHERIME Non-exciting for photocoupler current ON
Enable THNATSOERNOFFTRIB,  Exciting for photocoupler current OFF
JYVAME 5 psecl b 31 EUSTTRUBSRE 1 u secAR
Pulse width: 5us min., Rise-up time: 1us max.
JNIVARERE 5 u sec b/ VL RERE 50 KppskL T
(HBTEEE2/ VIV AASD) Pulse interval: 5us min., Pulse frequency: 50 Kpps max.

(2-pulse input at shipping)

JNIVAEBE"1":4~8 V,"0":—8~0.5 V

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

TN ATFSDERNOFFRNSONTENE

Triggered at the edge of OFF to ON of photocoupler current

BEyhLY hgoY
Automatic current reduction

BUEES, HOBERDEERE DK 60%9 2T B,
The output current when stationary is reduced to approx. 60% of that during operation.

EFEREEEREEE
Operating temperature & humidity

0~40°C 90% RHMU T (fEEBIREL)
0-40°C, 90% RH max. (no condensation)

=1 =
Mass

# 95g
Approximately 95g




BB Connection diagram

CN1(B6B-XH-A) V7 YA
Pin assignment of CN1 (B6B-XH-A)

CN2(B10B-XH-A) EV7HAL Y
Pin assignment of CN2 (B10B-XH-A)

. & i Name Pin No. % %% Name
£~ No. . -
Pin No. 1INV AATI DB 2 INJVAANTIDEF 1 DC + 5V 30mA Max 73 Output
1 pulse input 2 pulse input N
2 &R Power supply DC + 17 ~ 40V
1 PULSE + CW +
3 IR Power supply DC + 17 ~ 40V
2 PULSE — CW —
4 IR Power supply GND
3 DIR + CCW +
5 &BIJR Power supply GND
4 DIR — CCW —
- 6 E—9iE#E B Motor lead : Blue
5 4 %—7)U+ Enable +
- 7 E—94E#E 77 Motor lead : Red
6 A4 *x—2)b— Enable -
8 E—9#5MR 18 Motor lead : Orange
9 E—I#EHR R Motor lead : Green
10 E—I#EHR F Motor lead : Black
:_|>|~|:]|(—3|7<J*E‘B F‘aw}w—_&rs
Inside o cgrgrfsllsr 1 éngs(;%e of driver 1 DC+5V H:g]t(s?mA Max.)
A utpu
2 M}}MK |28 ®iE DC+17 ~ 40V
PULSE 45 Power supply
( )‘57 s GND
3} 3900
(DIR) 4 £ NK E#8 Phase
‘E)’ £ Black
5 ggoo 5 7= Red
6 Nvﬂv«K p B1H Phase
(x—7m1 7 551;1@1%\17:&—5;
; -phase step motor
(Enable) i 8 # G #& Orange
I 9 C*E
Phase
10
CN1(B6B-XH-A) CN2(B10B-XH-A)

.7+ﬁ3 Outline

B10B-XH-A (JST)

#8F XHP-10 (JST) /8
Mating connector XHP-10 (JST) attached

] ]
\ o
ij D E / 2-¢3.5
© © g ~| v
&loe- [ ] el — g %
%P(?DIPSW |:|CN1 mg " % -
@ OFF 1|[z==eee LG @ N
! (77) B6B-XH-A (JST)
8602 #0F XHP-6 (JST) /8
Mating connector XHP-6 (JST) attached
93 4xC2

HEICEER

Name plate on | i
rear surface s | [T 1 [

]

(31)

32

&1 |

175"

NS

54
RS1N
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QuinTep

5*57'{7 DZT‘J? Fj'fl\“ 5-Phase Step Driver AU9296N1

EE';EFH for DC Power

RoHSx# 5t

RoHS compliant products

.!ﬁ F Features

@ AHEEDC 24V
@ SXFER1.4 A/4E Max

@ EEHL Y NS VEETVIILAA v FoiaE @ Value of auto-current reduction can be

orgg

@ EART v BTN U THRAR25053TT4E

.ﬁ: ¥k Specifications

@ Power supply DC 24V
@ Output current 1.4 A/phase max.

set by digital switch
@ Maximum 250 interpolations of basic
step angle .

Items

e

Specifications

)Uj“ Power supply

DC +24V £5% 3.0A max.

EEEIJ%/ﬁ(tHEJE% 1.4A/48)
Output current
(1.4A/phase at shipping)

ERSEM1.4 A/#8 Rated current: 1.4 A max./phase
FI9)USWIRUNICEST.0.35~1.4 A/48  FTHRENTIAE,
The current can be set to 0.35-1.4A/phase by the digital switch "RUN".

BN Driving type | NAR—5RV9TUEBMERENSTU Bipolar pentagon constant current drive
E=g o o ; o AT
Signal name ¥ #E & B3 Functional description Input resistance
CW+ 170v7HRED/NILAES AN Pulse signal input for 1-clock mode 2200
CW— 200V BRBEDIEERES AN CW rotation input for 2-clock mode
CCW+ | 170voAREEOEEGSEIERAS Rotational direction input for 1-clock 2200
CCW— | 290vI R BOPEEES AT CCW rotation input for 2-clock
= = H.O+ E—9IREOFFHIEIES Motor exciting OFF control signal
A 5 =
InpyL‘th sﬂgnaﬁl H.O— 1" CE—IRHOFF "1" for motor exciting OFF 2200
D.5+ NATORATY IHEEIRES Micro-step interpolation selection 2200
D.S— ‘0" M1 1" TM2 %R "0" for M1, "1" for M2
JVVRME 0.5 1 secd b IT EWIT RO 1 1 secA R Pulse width: 0.5us min., Rise-up time: 1us max.
JVIVARERE 0.5 1 secl B/ VLR 500 KppsBAT  Pulse interval: 0.5us min., Pulse frequency: 500Kpps max.
JNVRBE1"3~5V"0"—3~0.5 V Pulse voltage: "1" for 3-5V, "0" for —=3-0.5V
T4 AT SDEFRHOFF GHIEEO) HSON GRIET) TEE Triggered at the edge of OFF (Logic '0') to ON (Logic '1") of photocoupler current
1270v7753008. CCWAI“ 0" DECCWEER CCW rotation with CCW input of "0" in 1-clock system
SigE’lD?n%me ¥ gE 3 B3 Functional description
ZP+ RRm#EES Origin exciting output signal
WoHE S ZP— JRRHEEEON Switched ON while origin is being excited
Output signal > —2 > ZH01DEFONICZ, 0.72EDE—I DIEFEIE7 2EECHIIING BRIRARICZA TV AEZT VIR 1
BlEHASNBRWEEN B2,
This signal is ON at the exciting sequence of [0] and is transmitted every 7.2 degrees for the step motor with 0.72° steps.
When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.
_ “E = PNEE-N SAN=SES grw—h\ R
T IORT YT LI 1FBEDHDYAIORT Y TEREDREFTIIILSW M1 THEMERTEIT S

(HEETBEM1:5.M2:0)
Setting of micro-step
interpolation

(M1: 5, M2: 0 at shipping)

2BEDNAJORT Y THE ES R 25E (HEEBFDTSERV TAE—REEZ25E) 37TV IILSW MT1.M2T
BLDNEHERET Do

For micro-step driving of one type only, set the number of interpolations using the digital SW M1.

For micro-step driving of two types (i.e. when changing the speed for going and returning in reciprocating motion),
set respective numbers of interpolations using the digital SW M1 and M2.

BREES Set No. 0 | 1 2 | 3|45 |67 ] 8] 9 [¥

3Vy—X
DE
3-series
interpolation

I —"
2;;”%517\ SEF Interpolation 1 2 4 5 8 10 | 20 | 40 | 80 | 16 M1, M2
 2series A B C D E F @189@
interpolation 25 | 50 100 | 125 | 200 | 250 SES
WEBS Set No. 0 1] 2345 6] 7]8]|o9|x £03

SDEF Interpolation 1 2 3 6 12 | 18 | 24 | 32 | 36 | 48

A B C D E F
60 | 72 | 120|160 | 180 | 240

B8R DK E
(HEFEB5ERAE C)
Setting of driving current

(Set to C at shipping)

E—9IBERDOERIFETIIILSW RUN [CE>TTREERNOBIRUTHET Do
The output current to the motor in rotation is set by the digital switch "RUN" as shown in the table below.

WEES SetNo. o1 J2[3J4a[s5]e6e]7[8]09 RUN
&7 (A) Current (A) |0.35]0.44[0.52]0.59]0.67|0.75]0.83] 0.9 |0.98]1.05 o188,
< Q
AlB|]c|Dp|E]F s

1.12]1.19]1.27[1.34] 1.4 [1.48

BEALY NSO VERE
(H7ErBSER7E 5)

Automatic current

reduction

(Set to 5 at shipping)

E—IRIEFOERETIIILSW STOPICK>TFEENOERUCEET B

CORIBIFRUNBRICH T2/ V=t T T &/ VL ZAATIEN 150ms TERRA I %o

The output current to the motor when stationary is set by the digital switch "STOP" as shown in the table below.
The value is set as a percentage of the RUN current. The current decreases at approx. 150ms after the last pulse.

BEES Setho. [ 0 [ 1 [2]3[4][5]6[7][8]09 STOP
% 25 [ 30 | 35 | 41 [ 45 |50 | 55 [ 59 | 63 | 67 S8,
< Q
AlB|c|DplE]TF s
71 [ 75 [ 79 | 83 [ 87 | 91




158 ltems ft#KE  Specifications
No. | &7 Symbol #BE Function ON OFF
1 K J0vI ARG 120v7A 200vTHR
FwPRAA W FDBRE Switching of clock 1-clock mode 2-clock mode ; g
(MBS R (F 9 N TOFF) 2-3VU—YIE 3vU—=X 23J—X
2 2,3 S . ! : 3l
Switching of 2 or 3 series 3 series 2 series 4[H
Setting of dip-switches EEAART {EFIFOFF
(ALl OFF at shipping) 3 oP Disable - OFF for use ON
4 D SE2Ival 7 S iw HAUVNTOILBWL| ALV DY TS
Automatic current reduction| Invalid Valid

BEREREE
Operating temperature & humidity

0~40°C 85% RHU T (fETERECL)
0-40°C, 85% RH max. (no condensation)

R 77 B m T B
Storage temperature & humidity

—10~70C 90% RHLLT (fEEE/RET L)

—10-70°C, 90% RH max. (no condensation)

BB Connection diagram

rA-SAE 1 Fa [ F5AIRE 10E>1279 (B10B-XASK) EV 781~
Inside of controller |Terminal| Inside of driver 10_pm Connector (B1 OB-XASK) Pin A55|gnment
A DC+5Vt board1 2200 S ==
Example of M £>No. E54
connection 2 vﬂNK +DC24V Pin No. Signal name
CW+.CW- ﬁ 2 ov 1 CW+
2 CW-—
COW+.COW- | FLE 4 | 3 CCW+
itto —
4 CCcw
DC+5Y 2200 P E Phase
A Terminal 3 * 5 H.O+
H.0+.H.0- Wﬂ,\,K 4board Black B*ERed 6 HO-—
2 DF B Phase / DS+
% 17 8 D.S—
7 3 Green | C Phase | Orange 9 2P+
F_E 8 | :
Ds+DS- | [FE 4 10 ZP-
o|[100 5 5¢3%75 (BOSB-XASK-1)EV7H A~
ZP+.2P- % ‘«{ 5-pin Connector (BO5B-XASK-1) Pin Assignment
10 Bc#RAIZ Description of wiring
l:‘?‘/No. 5K-FDE-9 10 AU—RDE—Y
Pin No. | Motor with Motor with
{t@m Attached parts 5 leads 10 leads
ARTINDIVT &1 @ 1 5 BHE
V9T hEY 196 Blue Blue + Black
Connector housing: Made of one piece each 2 Ui TRAZ
Contact pin: Made of 19 pieces €299 (BOZB-XASK-1 ) Ey7H4Y Red Red + Brown
2-pin connector (B02B-XASK-1) Pin Assignment 3 & RHE
- — Orange Purple + Orange
£>No. HERESEA : =
Pin N Explanation of functi 4 = =R
in No. Xp ar\wa ion of functions Green Yellow + Green
1 DC 24 V &R DC 24V Power supply c = B+
2 oV Black White + Gray
A [V .
B2 E Outline
The unit of all dimensions is mm. E
= T ! %10 1URORAIORT v Fg= 20T VTH
B DEIE
B S Bl BART v F0.72E HEBONEDES
| & 1/ADTA 02T v FRE=—T 2 =0.0098
0
H o %1 Micro. _ __ Basic step angle
‘ﬁz % 1: Micro-step angle for 1 pulse Number of interpolations
3) For example, in case of the basic step angle of 0.72 and the
number of interpolations of 80:
6 _ _072 _
09+ Micro-step angle for 1 pulse = 0 0.009 deg.
#2 1 BFPRIEOSE([E28mmIT 5
6 6 #2: Keep the height of the electronic packing to 28mm or less. F*E¢{ N
@) @) 2.5) SAN
A_T_T_i
== |1_r| = vl I %
1] [] =2 \ i |

#%1k Name plate

44



QuinTep

5*57‘(7 DZT‘yj b74l“ 5-Phase Step Driver AU9298

EE- E m ROHSHH &
FE.. for DC Power RoHS compliant products
.ﬁ R Special Features
® \NERDC 24 V @ Power supply DC 24V —
@ EXENER0.35 A/ Max @ Output current 0.35 A/phase Max o
@ EFHL Y NI VEETIIIVAA v F CREDRE @ Value of auto-current reduction can - e
@ EART v FAICH U TRA2505 /T4 be set by digital switch - @

@ Maximum 250 inter polarions of basic g

t t
mit # Specifications ST
1585

Items fI##E  Specifications T
& Driving type | XA J0OXFv AT Micro-step drive
DC+24V +5% 0.8A Max FEBRERIIHESM. E—YOEH. E—IEFHCIIERRIETT,

AR FotEr SUlglply Note: Power supply current depends on setting current, motor rotation amount and motor load etc.
EXENE Output Current | 0.35 A/48 0.35 A Max/Phase
E5% SignalName| # &5 X B Functional Description AJHEHT Input Resistance
CW++ 170y HRED/NILAES AN Pulse signal input for 1-clock mode 2200
CW— 270vI HFREDIERES AT Forward rotation signal input for 2-clock mode
CCW+ 170vTAREOOEABIERAS  Rotational direction input for 1-clock mode 2900
CCW— 200vI /HRBEOYIERES AL Reverse direction input for 2-clock mode
H.O+ E—9IREOFFHIEIES Motor exciting OFF control signal
ANfES H.O— “1"CE—IEOFF “1” means motor exciting OFF 2200
Input Signal JYVRME 0.5 o secl BT EWITRUBSE 1 1 secI™  Pulse width: 0.5 us min, Rise/Fall time: 1us max
JYILARERE 0.5 w seckl b /L ZAREBEES00KppsEAL T Pulse interval: 0.5 us min, Pulse frequency: 500 kpps max
TANATSAA] :3~5V, [0] :-=3~0.5V Photocoupler input [1]: 3 to 5V, [0]: -3 to 0.5V
THMATSOERNOFF GHIE0) hSON (GRIET) TEIME  Triggered at the edge of OFF (Logic “0") to ON (Logic “1") of photocoupler current
120v27 AR CCWAS*0"DIFCCW OlER CCW rotation with CCW input “0” in 1 clock system
JYLZAALTVBWAAD T4 TSEFRIFOFFOIE Photocoupler current without any pulse input should be OFF.
BEHICW, CCWAA/VILRZAFI LGN & Don't apply the input pulse of CW and CCW simultaneously.
Fa&ERlE 10 u secl k32T Interval between rotation direction changes must be 10us min.
fE5%4 SignalName | #% #E 3 B3 Functional Description
5 ZP+ ﬁ,.\\ﬁbﬁ%tlﬂﬂ%:' Output signal of excitation at origin
HoHE e ZP— R ON ON while excitation at origin
e Oltput Signal it —7 > 0] ORONTREY. 0.7 2EDT —5 DB AET JEE IS, BEREI A7 v TAEIER

Series

IERFENSNBVNEENHUET,
This signal is ON at the exciting sequence of [0] and is transmitted every 7.2 degrees for the step motor with 0.72°
steps. It may not be transmitted in case the micro-step angle is changed after the power supply is turned on.

1ae JYVZADARYIE BBALY NS DY A TORT Y AR

Function Switching of pulse input method, automatic current-down and switching of micro-step angle
EHABEHEREE 0~40°C RfBLBRWLWTE

Operating temperature range | 0~40°C don’t freeze

/A EEEE 0~85% fEEELIdWLTE

Operating humidity range -0 ~ 85% no condensation

HEBECIERERTE Switch function setting

No. |ZRm Symbol #BE Function ON OFF
] K IVVAATTAR 170vI755 270v7/55
Pulse input mode 1-clock mode 2-clock mode e ol
Sy Py F 5 2.3 2+ 3YU—WE 3vy—x 29U—=2 Mg%gm
Dip switch Switching of 2 « 3 series 3 series 2 series dacm |
3 oP AT fERFOFF 44T Jp
Unable to be used OFF during operation
4 D SEval 2N A AUINTOVURW | hUNT DT D
Automated current reduction Invalid Valid
DEIDEE 1 FEMDFEFEGO—IV—ZAvFDA[BZ FDRIIERUCEELF T,
Setting of interpolation %1 | Set the interpolation by changing the position of the rotary switch as shown in the table below.
AAWFIE Switch position 0 1 2 3 4 5 6 7 8 9
23— EF Interpolation 1 2 4 5 8 10 | 20 | 40 | 80 | 16
2 series B 2T TE0.72EDREE—IE A vF5(1092) DFHRETHENT D A B € D E F
B e S i a st le of 0.72° being d t
—4)— e standard motor naving a step angle o ein riven a
Dz/rg\y’;_ sv%wtch position 5 (1/10 mterp% lation rotgtes 0.72° with WgO pulses. 25 50 | 100 | 125200 | 250
Rotary Switch AAWFMIE Switch position 0 1 2 3 4 5 6 7 8 9
3yy—3 SEIH Interpolation 1 2 3 6 | 12 |18 | 24 | 32 | 36 | 48
3 series B 2Ty TAE0.72BEDZREE—I T/253BICEE) DHE. 1/VVATOE A B c D E F
B G otor h le of 0.72° being d
.g. The standard motor having a step angle of 0.72° being driven at
sv%'\tch position B (1/72 interpgkation’))rotgtes 0.01° with ogne pulse. 60 72 120160 | 180 | 240
X1 T %1 i
1NVADRATORTY TEE= EFATVTR Micro-step angle of 1 pulse = Basic step angle

DE)EL Interpolation
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REBELDESERAE Switch function setting

F—IEIFEOBRATEIET v A wFE The output current to the motor when stationary
TEROMBICADETRELET, is set by the dip-switch as below: FYTAA VT

Dip-switch

ALY bTD VBRI
Current reduction setting

11 25% (EDRA wFEHTHHE) !

2 75% (RDRA wFPRAIE)

31 45% (RDAA vFEiRAR)
(FEFRBERICH I DHLETT)

1 25% (Outer part of switch circuit as shown in

the left illustration)

2 :75% (Center of switch)
3:45% (Inner part of switch) (Ratio to the

driving current)

Bt VU AAFIHEHI150mseC TE—FBIRIS The current decreases to the set value at

BEICERE LB LE T,

approx. 150ms after the last pulse input.

OB

(AR S

BB Connection diagram

jm D N
Controller N on on -
K21/1A09298  BEYIARTY EVTHAY
[ 5 pin Connector Pin Assignmen
_ 1| cw+ wosma | SAU—RDIZE | 10A8U—RFDIHEG
cw/ a2 X X 1 WIES| ~otor with 5 Motor with
2| Cw- Fin No. leads 10leads
3| ccw+ 5 Ehis
cow/zm i ! Blue Blue + Black
itection 4 | CCW- 5 Din TR
Red Red + Brown
5 | HO+.
D O S 3 & e
6 | HO- Orange Purple + Orange
4 Green Yellow + Green
srogmEs VYT c = B
Timing Signal s | zp- Black White + Gray
T
1
51257 E—4 2
B 5-Phase Step Motor 4
Attached parts 5
e E HE _
Function - Part Name [ Part Number |Quantity +DC24V 1
EBRIXTI2EY) XAP-02V-1 1 ov 2
Power connector (2-pin) (JST)
- . |
T—93x79(5EY) XAP-05V-1 1
Motor connector (5-pin) (JST)
E53%09(8EY) XAP-08V-1 ]
Signal connector (8-pin) (JST)
XTI BXA-001T-P0.6 17
Connector pin (JST)
I YN NR=TZR—1)
Phenol resin spacer CX-306 4
7, Y =
B5H2E Outline
S {ZIERFERELTE Ty TR yF Unit of all dimensions is mm.
~ Current-down setting Dip switch
~AVOXTyT

HEFEO—SU—Z1vF
Rotary switch of setting
the microstep interpolation

45:05
37i0.2

4x¢$3.5
£l 54
= (4) RS« X
Bawdgag] MADE IN JIPAN a
AU9298  RoHS fl -
$%4R% Name plate ﬁ
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QuinTep

5*57'{7 DZT‘J? Fj'fl\“ 5-Phase Step Driver AU9118N1

ACTERH for AC Power
B}F R Special Features -

@ ASERAC 100 V
@ SXFER1.4 A/4E Max

@ AT v AT L THRA2509FITT8E
@ BEALY NS IMEETIYIVAA Y F TEE

@ REEBEL) VIR RETRE
@ ECT X hERED Y

Bt ¥k specifications

RoHSx# 5t

RoHS compliant products

@ Power supply AC 100V

@ Output current 1.4 A/phase Max

@ Maximum 250 interpolation of basic step angle

@ Setting the value of auto-current reduction by
digital switch

@ Switching of driving voltage can be set

@ Effective built-in test function

olge

=[] Items ft#RfE  Specifications
AER Power supply ACT00V£10% 50/60Hz 3.5A Max
EXBIEEE  Output current TEASEEM1.4 A/HB Rated current : 1.4 A Max/phase

(H7Er8s 1.4A/48)
(1.4A/phase at shipping)

TIIILSWIRUNICEKDT.0.5~1.4 A/HB FTHRENTIAE,
Capable of setting the current to 0.5 ~ 1.4A/phase by the digital switch "RUN"

&N Driving type NAR—=SRVI TV FEBREIB)FHU Bipolar pentagon constant current drive
== - , o ATHEHL
Signa’l?name ¥ B & B Functional description InpUt Tesistance
F+ 170V HRED/VLAES AN Pulse signal input for 1-clock mode 3000
E= 200v7 /HREFOCWEEES AN CW rotation input for 2-clock mode
R+ 170voAXEBOOER S EHERAT] Rotational direction input for 1-clock 3000
R— 270w BHREOCCWEERIES AL CCW rotation input for 2-clock
ANDES p—— " ,
Input sign; H.O+ :E”—9ETJMOFF%|J@H§% Motor exciting OFF control signal 3900
H.O— 1" CE—IROFF "1" for motor exciting OFF
JVVAME 0.5 u secd b 37 EUITRUBERE 1 1 secl R Pulse width : 0.5us, min., Rise-up time : Tus, max.
JNIVAREIRE 0.5 u secll B /YL RS 500 KppsEUF  Pulse interval : 0.5us, min,, Pulse frequency : 500Kpps max.
JNVRBE"4~8 V0"—8 ~0.5 V Pulse voltage : "1" for 4 ~ 8V & "0" for -8 ~ 0.5 V
TAMITSDERNOFF GREEO) SON GRHIET) TENME Triggerd at the edge of OFF (Logic '0") to ON (Logic "1") of photocoupler current
170vI7 AHERAS 0" DEECCWDOER CCW rotation with CCW input of "0" in 1-clock system
B ap 5 ; inti eyl
Signalname| & #& 3 8 Functional description Output resistance
Z.P+ FERHEHES REREREEHT7 Output signal of exciting at origin 100
= = 7 p— 7‘J7°70N DC30V.50mALF (Photocoupler ON, DC30V, 50mA Min)
BhES
Output signal S —4o > ZH [01DEFONITRN, 0.72BDE—Y DHEF7.2EEBIC50E,/ BEE NS BREBARICTA IO

TV T OREEZETRR RSN VEEN H 2,
This signal is ON at the exciting sequence of [0] and is transmitted every 7.2 degrees for the step motor with 0.72° steps.
(50/rotation) When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.

NATORTYTHEIRE
(LEFErBSM1:5)

Setting of micro-step

interpolation

(M1:5 at shipping)

TIIILSW M1 THEIEZZTET Do Set the interpolation by digital SW M1

REES Set No. 0 1 2 3 4 5 6 7 8 9 |1 M1
DEEL Interpolation 1 2 4 5 8 | 10 | 20 | 40 | 80 | 16 @139%)
A|lB|C|D|E]|F DS
05>
25 | 50 | 100 | 125 | 200 | 250

HEEHS0. 1 DEEHZBICTT1 6D BIDEIRENFRENL 13D,
When the micro-step interpolating No. is set to "0" or "1, 1/16é-interpolate low-frequency driving takes place inside.

B8R DEKE

E—YOERRFDERET VI ILSW RUN [CEK>TFEEERNOERUTCEHRET 2.
The output current to the motor in rotation is set by the digital switch "RUN" as shown in the table below.

(HEFEBFERAE C) REHS Set No. 0 1 2 3 |45 6 | 7 8 | 9 RUN
Setting of driving current B7i(A) Current(A) |0.50|0.58|0.66|0.75]0.81]0.88|0.96|1.03|1.10(1.18 QJB%
(Set to C at shipping) A B @ D E F ) o

62;105’”b
1.25(1.30|1.40|1.47|1.53]1.60
— = IERDERFT VI ILSW STOPICK>T FEERNSEIRUTHRED 20
CORIBIEFRUNBRICH T2/ N -tV T T &/ VIV AA TN 150ms TERRA I %o

Bahl > b VERE
(HHTErB 3R 5)

Automatic current reduction

(Set to 5 at shipping)

The output current to the motor when stationary is set by the digital switch "STOP" as shown in the table below.
The value is set as a percentage of the RUN current. The current decreases at approx. 150ms after the last pulse.

FEES Set No. 0 1 2 3 4 5 6 7 8 9 STOP
% 27 | 31 36 | 40 | 45 | 50 | 54 | 58 | 62 | 66 QJ 89,%)

A B C D E F
C’ma”’

70 | 74 | 78 | 82 | 86 | 90




158 Items ft#kfE  Specifications
No. | &R Symbol HEBE Function ON OFF
N 960pps Tl | BRI %2 —ON
Built-in test function Rotating at 60pps Normal operation E:
5 2/1 CK J0vI R UHR 170v7H 270v7 /T %3 o
5‘"“/7’2_/( v FDERE Switching of clock 1-clock mode 2-clock mode ) ~ary
WEFREENOSDHON | - EEI ALIRTOIUBN | ALVRT DTS -
fthld g NTOFF) Automatic current reduction Invalid Valid ]
. ) . EXBhEE MR PR~V BEHENE AIE
Setting of dip-switches 4 L/HV i o ; )
(No.5 is ON. the others Swiching drive-voltage High speed & torque | Normal operation su'r:fg)gg
are OFF at shipping) ml RAOORTY TR BIDFREESO.1
g DEFICAEBICT 160 Bl DK IREER
AN
5 SNEREHR) - 5 mL
When the micro-step interpolating No. | Enable to use OFF for use
is setto "0 or "1", 1/16-interpolate low-
frequency driving takes place inside.
BEREERREE 0~40°C 85% RHLUF (f5FB1r=T L)
Operating temperature & humidity | 0~40°C 85% RH max. (no condensation)
=1 = # 750g
Mass Approximately 750g
WiEHE ion di
iciXl Connection diagram
Ll L LO~ - ~
Y —— s
Pﬂiﬁri?sFlﬁwjeng :)rf tJerminal board LAO-SRE LTS Ko/ \E
g Inside of controller T%fo";'rr&a Inside of driver
BCHRAE Description of wiring s DOV} F+ L 3000
£ No. s |SAU-FOE-9| 10 AU—RDE—5 Example of
Pino. | _ %?E Motor with Motor with connection F- vﬂ“K wTa
unction 5 leads 10leads rerminal Bla(;%
| | TR | B B2 R+ 1
Motor lead Blue Blue + Black | FEfp | 2
E-9IR | R INES Ditto
2 Motor lead Red Red + Brown DC+5f/ H.0+|| 390Q S &
IR | B 5+ Wﬂ[ 4
3 Motor lead | Orange | Purple + Orange H.0- MK 5
4 | BB | # i ‘57
Motor lead Green Yellow + Green It EIRAC100V (Z1l) 5
T-oMkg | = EB3+5R N migactoov (ditsm
> | Motor lead Black White + Gray 100 £ =R (Rt )
|_ %;E Z.P+ M - gl/—/—\75‘/|*
Power supply AC 100V 7P % ;I\,\{T rame ground
T F
N Power supply AC 100V N
FG TU—LT SR
) Frame ground

BYAZE Outline

Unit of all dimensions is mm.

%1 11 JULRDYA IORT v FRE=_EAAT VTH

%’v?“:(ﬂ’v—?@%ﬁfil\_lo.S DEEL
D.S 'No.5" at shipping Bl BART v FOT2E HEMBONBIDIEE
5 1/20YA 02Ty FRE=—LL2—=0009%
@
e M _ Basic step angle
#1: Micro-step angle for 1 pulse Number of inferpoation
For example, in case of the basic step angle of 0.72 and the
P © number of interpolation of 80,
e 0.72
POWER O Micro-step angle for 1 pulse = —=—= 0.009 deg.
€ @ 80
W 2 I HEIMORECEDSTIEBTHO0PPSEFLEL, T v
% = @l ZAvFNo.2 *'ONDEFFCCWElEE, OFFDEFFCWIOIEE, 548
& ] = % @ #2: Approx. 60pps is generated inside, regardless of the split o .
S I W 1 setting: CCW rotation when dip-switch No. 2 is ON, and =l A
asa N [ CW rotation when dip-switch No. 2 is OFF.
A 1 3 UINDRES IR, S RORRIE< 5%
o ¢ % ; FTOTTEFELZE L,
® ® ® (%) s ol I %3: When using high-speed high-torque L/HV, take care to
; I — prevent overheating of the motor.
(151) \ EE
170* (9.5)
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QuinTep

5*57'{7 DZT‘J? Fj'fl\“ 5-Phase Step Driver AU9119N1

RoHSx# 5t

E|5
;EFH for AC Power RoHS compliant products

.ﬁ R Features

@ AHERAC 100 V @ Power supply AC 100V

@ XEE2.8 A/HB Max @ Output current 2.8 A/phase Max

@ EAZAT v A U TRA2505ETEE @ Maximum 250 interpolation of basic step angle 8

@ ~SEEENI AT @ Large capacity for output power e

@ EBHLY IO UEET VIS vFTRETR @ YAue of aufocurrent reduction can be set by e

@ SRENEE) VIR RETA B rchine of drivi E

. e @ Switching of driving voltage can be set

® 5T A MEsED @ Effective built-in test function ! I |

Bt #R Specifications “H |

B Items fHHEfE  Specifications g l

AHEE  Power supply | ACTO0V+5%~115V+5% 50/60Hz 3.5A Max a7

EXE)EET  Output current | EAEEM2.8 A/4#8 Rated current : 2.8 A Max/phase

(H7erhs 2.8A/48) FI9JLSWIRUNIICKST.0.5~2.8 A/HH FTHRENTHEE,

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

&N Driving type | NAR—5RV9TUEBRERESTN Bipolar pentagon constant current drive
== o - } o AJHEH

Signa’l?name B oA S 5 Functional description Input resistance

F+ 100V HRED/VLAES AN Pulse signal input for 1-clock mode 3000
E= 270w ATEOCWEOEES A CW rotation input for 2-clock mode
R+ 170voHAHXEBOOER S EHERAT] Rotational direction input for 1-clock 3000
R— 27 0vIHATBEOCCWEERIES A S CCW rotation input for 2-clock
H.O+ E—IRBOFFHIEES Motor exciting OFF control signal 3900

A e s H.O— “1"CE—IMEOFF "1" for motor exciting OFF

= =

Input signal CD+ BEINLYNI DT TALYRTDYUIRL  Automatic current-down function is invalid for "1" 3900
CD- T ZA wFNo.3DONEORKEAE ON, or function for D.S "No.3"
D.5+ DEBIRES Interpolation selection "0" for M1 3900
D.S— “0"CM1."1"CTM2 & "1" for M2

JVVANE 0.5 u secd b 37 EDITRUBERE 1 1 seclR Pulse width : 0.5us min, Rise-up time : 1us max
JVVARERE 0.5 1 seckl b/ VLR 500 KppsA™  Pulse interval : 0.5us min, Pulse frequency : 500Kpps max

JNVRBE"4~8 V0"—8 ~0.5 V Pulse voltage : "1" for 4 ~ 8V & "0" for -8 ~ 0.5 V
THMATSDOERNOFF GHIE0) nSON (GRIET) TENME Triggerd at the edge of OFF (Logic '0") to ON (Logic '1") of photocoupler current
170y AHERAS0"DICCWDOER CCW rotation with CCW input of "0" in 1-clock system
[==r I : o A
Signa’lqname ¥ #E & B3 Functional description Output resistance
ZpP+ R HIES RS T4~ Output signal of exciting at orign 100
H A ES Z.p— ZFSON  DC30V.50mALLT (Photocoupler ON, DC30V, 50mAMin.)
Output signal s —4 > ZA0IDESONICIEN, 0.72BDE—Y DIFE(F7. 2EEIC50ME,/ BEE SN2 BRIBAKICY A IO

TvITDREIEEYBRR EHEHNSNBWEED B 5.
This signal is ON at the exciting sequence of [0] and is transmitted every 7.2 degrees for the step motor with 0.72° steps.
(50/rotation) When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.

FIFIVSW M1 M2THEIMZRES D,  Set the interpolation by digital SW M1, M2

YA IORATY FHEEE REES Set No. 0 1 2 3 4 5 6 7 8 9 | X1 M1 M2
(H7ErBEM T :5. M 2:0) 2EF Interpolation 1 2 4 5 8 10 | 20 | 40 | 80 | 16 <189 189
Setting of micro-step Al BlcCc lDIlE = g ‘éé g %
interpolation 25 | 50 | 100 | 125|200 250 |  Ne/6%>) (6458

(M1:5, M2:0 at shipping) . ~
FEBESO0. 1DEFIEHERICT 160 B DEIRENREN 13D

When the micro-step interpolating No. is set to "0" or "1", 1/16-interpolate low-frequency driving takes place inside.
E—YOEROERIFTIIILSW RUN [CK>TTIEERNOEIRUTEET D,

EX &) B R D % T The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below.
.(H:'ﬁﬂﬁﬁfi Q) REERS Set No. 0 1 2 3 4 5 6 7 8 9 RUN
?Seet?’t‘ggfacé”sﬂi”g icn“’)re“t BH(A) Current(d) | 1.0 |1.15] 1.3 [1.45] 1.6 [1.75] 1.9 [2.05] 2.2 [2.35 1885
Pping A|B|C|D|E]|F ﬁ}?
i
2.5 1265| 2.8 |295| 3.1 |3.25

—IEIERDOETRISTIIILSW STOPICE>T FEERNOBEIRUTHRET Do
COHIBIFRUNBERICH T 2/ \—EV b TT . &AL/ YILZAAEN150ms TERHA T B0
The output current to the motor when stationary is set by the digital switch "STOP" as shown in the table below.

E%&%ﬁ%ﬁ%gs VT Th? value is set as a percentage of the RUN current. The current decreases at approx. 150ms after the last pulse.

Automatic current reduction HEES Set No. 0 1 2 3 4 5 6 7 8 9 STOP

(Set to 5 at shipping) % 25 |30 | 35|40 | 45 | 50 | 55 | 60 | 65 | 70 189
A B @ D E F ‘r
75180 | 85 | 90 | 95 | 100 109
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HE Items ft#kfE  Specifications
No. | & Symbol #EEE Function ON OFF §
*2 —ON
1 TEST Bo T AR #60pps TOER EEENE o
Built-in test function Rotating at 60pps | Normal operation O~
Py FRA W FOBRE 5 | 21k | 7OvIAEER 170y 200vT 5 *3 Em
(H7FBS 2 ENO.5DHON Switching of c\tock 1-clock rr\wode 2-clock nr?ode .]N
fiblg g XTOFF) 3 D SEIpaI s iwiZ ALVRTOVUIRW | ALVRI DTS i
Automatic current reduction Invalid Valid _J
Setting of dip-switches 2| Ly | EREETR SESNLY BRI FiE
(No.5 is ON, the others Swiching drive-voltage High speed & torque | Normal operation surface
are OFF at shipping) YA 00Ty IHADREES
0.1 DEFICAZBICT 16D BIDEHR
5 oP BNEXED av E#LU
When the micro-step interpolating No. Enable to use OFF for use
is setto "0"or "1", 1/16-interpolate low-
frequency driving takes place inside.
BEREREE 0~40°C 90% RHLF (fEErE L)
Operating temperature & humidity | 0~40°C 90% RH max. (no condensation)
B 2 9 1.1kg
Mass Approximately 1.1kg
BB Connection diagram "
N T 7T¥Fﬁ%‘a | RS/ SAE
~ ~ Insi f Il ermina Insi f dri
XTI TIAY e ORI R | oo
i i E30 M
Pin assignment of connector Example of Vﬂz ‘
BCHRAIZ Description of wiring connection F- ~ C:l?«%‘l =
£v No. e 5 5)-FOE-9] 10 AU—ROE—5 onnector 2 *
: Black
Pin No. Fu%zc?‘iﬁon Motor with Motor with R+ 1 ac Red
5 leads 10leads BE > Phase
1 E—IHEi#R 5 5+8 | Ditto " | : 7
Motor lead Blue Blue + Black DC+5TV o+ | 3900 3 Green | Phase | Orange
, | E=oEm® | & At W 4
Motor lead Red Red + Brown H.0- HNK s
S | Eoem | B B 0y
Motor lead | Orange | Purple + Orange CD+ L EBEAC100~115V
IR | R R ‘ = N = v
4 Motor lead Green Yellow + Green | C.D- Igftjt;_) i %qu@g}ﬂ%)o ey
5 | E-YHEIR = B+ D.S+ PG L nr5uk
Motor lead Black White + Gray | D.S- Gl ] Frame ground
S ) Ditto
V4N
L | Power supply ACT100~115V zp+|| 109
BR N Z.P- ' A
N Power supply AC 100~ 115V # ;I {
JL—nosSvr o e —
F.G | Frame ground fI@& Attached parts
HEE - AU HE
Function - Parts Name Part Number Quantity

BYA2E Outline

ZREIX09 (3P 1%09)
Powar conmecior (o) | |GMS TB25/3-ST-7.62(PHOENIX CONTACT)| 1

E—9x%JY (5P I%RTY)
Fiotor canmetar oy > [MSTB2.5/5-ST-5.08(PHOENIX CONTACT) 1
53599 (12P AXI9) |11 5/12-57-3.81 (PHOENIX CONTACT) 1

Signal connector (12-pin)

a1 e - HBEAZT v
Unit of all dimensions is mm. * 1 1 “MJX(DV47DXTW70%E:M

0]
10
oy —t

20 |
44
47

11,5548

ronenQ O

FrE
R[S
cor! (=
Ho X i
osC! [

o)
EENTICEN

croomsh|[ -
R I
+ g ||

DENE
Bl BART v 072 HIKBONEIDHBE

1 /\wmwmx;w"@r%%w.oowg

e M _ Basic step angle
#*1: Micro-step angle for 1 pulse Namber of interpolation
For example, in case of the basic step angle of 0.72 and the
number of interpolation of 80,
Micro-step angle for 1 pulse = % =0.009 deg.
#2 1 NEBTHIGOPPSZFLE L. DEIMDFREICIH UIcOERH T
O&. 7« v A vFNo.2 "ONDEEFCCWEIEE,
OFF DB FCW@ER,
#2: Approx. 60pps is generated inside, regardless of splits
setting; CCW rotation when the dip switch No.2 is ON,
and CW rotation when the dip switch No.2 is OFF.

X3 I /HVOERS MUVIERE. E—9EDFRMNS R
FIOTTEFRLLES L,
#3: In case of using high speed & torque of L/HV, take good
care of the heating-up of the motor.
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5*&7‘(7 DZT‘yj b74l“ 5-Phase Step Driver AU9280

RoHSx# 5t

E|5
;EFH for AC Power RoHS compliant products

.!ﬁ F Features

@ ASERAC 200 V
@ SXFER1.4 A/4E Max

@ Power supply AC 200V \ RO
@ Output current 1.4 A/phase Max ””W”H”

@ ENENEEITY) IR #ALH ) @ Switching function of driving voltage can be set p E
@ EBHLY NI Y VEEFYINAwFeRE @ Large capacity for output power _ H
olae @ Setting the value of auto-current reduction can be set 4R =
_ " by digital switch B =
® BCTAMEESY - @ Effective built-in test function il =
® EART v IAICH U TRA2505 E0THE @ Maximum 250 interpolation of basic step angle | o
|
£ N ar
H ] q! 'l
[y " - r
Bt #R Specifications : ¥a
= AC10E |
BB Items kB  Specifications . =y :I i
ASIEIR  Power supply | AC100~230V +20V 50/60Hz 3.5A Max Qc__?_;‘__,ﬁl’
EXEIET  Output current | TEAEEER1.4 A/48 Rated current : 1.4 A Max/phase <=
(78S 1.4A/ 48) FI9)USWIRUNIICELDT.0.5~1.4 A/ FTRENTEE
(1.4A/phase at shipping) Capable of setting the current to 0.5 ~ 1.4A/phase by the digital switch "RUN"
&N Driving type | NAR—2_V9 I VFEERIENSTC Bipolar pentagon constant current drive
ES a5 = ' i ATHEHT
Signal name ¥ gE & B3 Functional description e enc
CW+ 120y I7AREED/SIVAIESAS Pulse signal input for 1-clock mode 3000
CW— 270w 7 HREOCWEEKES A CW rotation input for 2-clock mode
CCW+ 1270v 7 5REOEEAMEIERAN Rotational direction input for 1-clock 3000
CCW— 270w I ARBOCCWEERES A CCW rotation input for 2-clock
H.O+ E—YMHBOFFHIEES Motor exciting OFF control signal 3900
A HES H.O— "1 " TE—YIMOFF "1" for motor exciting OFF
8 =
Input signal CD+ BENL VNI DALY NI DU Automatic current-down function is invalid for "1 3900
CD- TP ZA wFN0O.3DONEORKERE ON, or function for D.S "No.3"
D.5+ DEBIRES Interpolation selection "0" for M1 3900
D.S— “0"CM1."1"TM2 & "1" for M2
JVVANE 0.5 u secd b 17 FUITRUBER 1 o secI™  Pulse width : 0.5us min, Rise-up time : 1ps max
JVIVARERE 0.5 1 seckl b/ VLR 500 KppsEA™  Pulse interval : 0.5us min, Pulse frequency : 500Kpps max
JNVRBE"4~8 V0"—8 ~0.5 V Pulse voltage : "1" for 4 ~ 8V & "0" for -8 ~ 0.5 V
TAMTSDERNOFF GREEO) MSON GHIET) TEME  Triggerd at the edge of OFF (Logic "0°) to ON (Logic "1") of photocoupler current
170y AHERAS0"DEECCWDOER CCW rotation with CCW input of "0" in 1-clock system
5 o . o Rewat:ivy?
Signal name ¥ gE 3 B3 Functional description e —
ZP+ RAHEENES RREEEI746 Output signal of exciting at orign 100
H o E S ZP— HZFPSON DC30V.50mALLF (Photocoupler ON, DC30V, 50mA Min)

Output signal

B — o > AR 0]DEFONITIRY, 0.7 2 EDE—5 DIFEIF7 . 2EBIC50M8,/ L HE NS BRIRAZICYIO0X
TV T DONEE NIRRT FEHDTNBVEEN D B,

This signal is ON at the exciting sequence of [0] and is transmitted every 7.2 degrees for the step motor with 0.72° steps. (50/
rotation) When the micro-step angle is changed after the power supply is turned on, it may not be transmitted.

FIFILSW M1 M2THEIHZSRTET D. Set the interpolation by digital SW M1, M2

XA TORTYISHERE

REHS Set No. 0 1 2 3 4 5 6 7 8 9 | *1

(LB M1 25, M2:0)

SEIE Interpolation 1 2 4 5 8 | 10 | 20 | 40 | 80 | 16

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

A B C D E F
25 | 50 | 100 | 125 | 200 | 250

FREES 0.1 DEIEAZICT 16 EIDKIREHE £ 13S5.
When the micro-step interpolating No. is set to "0" or "1", 1/16-interpolate low-frequency driving takes place inside.

X E)EORDRTE
(s E C)
Setting of driving current

(Set to C at shipping)

E—YOERIFOERET VY ILSW RUN [CE>T FERERNSEIRLCHET 2.
The output current to the motor in rotation is set by the digital switch "RUN" as shown in the table below.

REHRS Set No. 0 1 2 3 4 5 6 7 8 9 RUN
&7 (A) Current(d) | 0.5 [0.5810.66]0.75[0.81(0.88]0.96|1.03| 1.1 [1.15 S8
A| B | C|D]|E F P dS
cLH%>

125013 | 1.4 [1.47]153] 16

BEALY NSO VERE
(H7ErBsERE 5)

Automatic current reduction

(Set to 5 at shipping)

—SREIERDERIFT VI ILSW STOPICK>T MaeRNOBEIRUTERED Do
COHIEFRUNERICH T 2/ V=tV T T &i&/ VL AATIEN 150ms TERA I %o
The output current to the motor when stationary is set by the digital switch "STOP" as shown in the table below.
The value is set as a percentage of the RUN current. The current decreases at approx. 150ms after the last pulse.

SREES Set No. 0 1 2 3 4 5 6 7 8 9 STOP
% 27 | 31 | 36 | 40 | 45 | 50 | 54 | 58 | 62 | 66 @189%

A B C D E F HILLS

o

70 | 74 | 78 | 82 | 86 | 90 :




158 Items ft#kfE  Specifications
No. | &R Symbol HEBE Function ON OFF o
I #060pps TR | BREE *2 =
Built-in test function Rotating at 60pps Normal operation E:
— I J0vIT5R IR 170v7A 270v77HR B
(.':t'.T*“JH;Z\jNJ igggN 2| e Switching of clock 1-clock mode 2-clock mode 3 o
s BENLV T DY AUV OB | ALIRT DTS -
fthid g N TOFF) 3 cD . ) j !
Automatic current reduction Invalid Valid I
Setting of dip-switches 4 L/HY EXENBEYIR BREENLT WEEE A
(No.5 is ON, the others Swiching drive-voltage High speed & torque | Normal operation surng’Qé
are OFF at shipping) RATORT v FHHDBEES0.1
DEFHTAZBICT 6D BIDIEARENERED 59 m,
5 OP When the set to micro-step interpolating Enable to use E\)\FF for use
No. is 0" or "1", 1/16-interpolate low- Y u
frequency driving takes place inside.
B ERBEREE 0~40°C 85% RHLF (fEFErET L)
Operating temperature & humidity | 0~40°C 85% RH max. (no condensation)
=1 2 # 750g
Mass Approximately 750g
WG ion di
iciXl Connection diagram
mFeEY7YAY aLFO—SRE | T RS ARE ]
Pin assignment of terminal board Inside of controller Inside of driver
— — — gatm DC+5Vy ows L 3000
BcHRAIE  Description of wiring Example of A
£V No. wee | OA-FOEI[10 FU—ROE=5 gonnection CW- EA’K A
Pin No. FuncHtTon Motor with | Motor with ﬁ Terminal
5 leads 10 leads CCW+ - {boar
TR | B B+2 BE 5
1 Motor lead Blue Blue + Black IEHO cow- |
, | TR | AR PCSY | hos!| 8900 3
Motor lead Red Red + Brown Wﬂ K 4
3 | E=Em | 8 S HO- ~ 5
Motor lead | Orange | Purple + Orange ‘57
4 | EYISHR = BT C.D+ E BIBAC100~230V20V (51 )
Motor lead Green Yellow + Green oD Bl N . =
5 Tt =] B+K | -D- Ditto I E; fff\;p_o:\‘z.;aovizov(EP’ri,mLJ) 5*
Motor lead Black White + Gray D.S+ ] = Erame gro7u;d SU—3
IR D.S- el b
L Power supply AC 100~230V £20V | ] D(;tto ftE@&m Attached parts
=B Z.P+ ARTINDIVT
N Power supply AC 100~230V £20V o # ;1"\{ %Lj.IE/J 2EBL5.O§Z/151%\ BL7.62/3B
S— < v =17— =
FG F7|J—/_>9 7d/|\ ______ o ' Connector housing, manufactured by
rame groun Weidmuller

.7+ﬁ3 Outline

Unit of all dimensions is mm.

Y

BL 3.5/12, BL5.08/5B, BL7.62/3B : 1
piece for each

0
I 51 1 SLRDRA IORT v g = BALT VTH
DEIE
o ) fl. BART v 70728 HEMBOHTDIES
1/ADYA9ORT v FRE=—DT2 ——=0.009%
@ @ POWERO .
+ . ) _ Basic step angle

ow ct %1 . = Dot 5 Ep dllsle
conc I #1: Micro-step angle for T pulse Number of interpolation
52 E E For example, in case of the basic step angle of 0.72 and the
05 C* i number of interpolation of 80,

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

®

; %2 ETHIBOPPSERL L. SEMOBEISUEEESTE Sl
. . 7 vTAA( vFNo. 2 NONDEFCCWEE, OFFDE LA @AY
wr : #2: Approx. 60pps is generated inside, regardless of splits
1ok setting; CCW rotation when the dip switch No.2 is ON, and
™ = . ) h )
. @ . ¢‘ MCTSIAFCL Ccw rotatl_o_n\ vvjen the dip switch No.i\s OFF. \
‘ ‘ ¥ ¥3 I L/HVOERE MLVIEAG. E—IFEDHEANE<RBUET

DTTEHRLEE L,
%3: In case of using high speed & torque of L/HV, take good care
of the heating-up of the motor.
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AT v IIE—IDEE

Basic Principles of Step Motors

ATFYTE—IDIEEIFR? What is the structure of the step motor? )

P EPrvoxaune
FHEYOBUADIBELER

Interaction of toothed permanent magnets
and toothed electromagnets

ATy TE-IE BROZXT—9 BEEF) OPTHEFROO—
9 (O%7F) POEY3BEZDH>TVNET, BEFICIFKAWEE

H'6 ) BEFONBEIEF7 DIRIC [FHFY]| BEKTT . —7A.

BEFRFIOQOGBFORRK (F7OE) [CEFFHINTS [FHF
Y] O#HOEF>TVET ., BEFOHDICITERIEINIAI
ZWBELE T COIA)L (BER) [CHEN SERZRL CEWA
ZRM L. QEFORABEOH ) EDEEERATOEFI EEL

EEF Stator 2L Coil a4 Coil

KAWETE Permanent magnet E#ET Rotor

In the step motor, a cylindrical rotor rotates within a cylindrical stator.
The rotor has a permanent magnet, and the outer periphery of the
rotor has a toothed shape like a gear. On the other hand, the stator
has a toothed iron core that roughly corresponds to the shape of this
rotor (gear teeth). Wire is wound around the stator core to form a
coil.

An electric current is externally supplied to this coil (electric wire) to
form an electromagnet, and the rotor rotates due to the interaction

F9, with the magnetic force of the permanent magnet of the rotor.

EiREESICIE? How does the motor rotate? )

A :ﬁ}b@%iﬁ%w U git Prggezn?n?ajg{ggoﬁrz?ler j(;én’;l%l?é? |<5.,r/\" 2FvIPE—F
fﬁ']ﬂll LET ] =] Driver Step motor

Control by switching the coil current

ATV TE—IZLESBREHICE. ATy FE—IDIAI
[CRIBRZEVEZ CERADREZELSEET, E—9D
ABICEHDIAILHASGY . ENDTAIVEEDTAIVICERZER
THhOHEFELE CHGERELET, JILOEBREZTIER
feBElE. E—90nEFEI—EAERELET. JMILDERZ
PUBRZDD RS A /NDIEETY,

0

To rotate the step motor, switch the current supplied to the step
motor coil to change the state of the electromagnet. There are
multiple coils inside the motor, and rotation is controlled by
combining the current supplied to those coils. The moment the coil
current is switched, the motor's rotor rotates by a fixed angle. It is
the driver's job to switch the coil current.

% Current

JSILR{ES Pulse signal

fiiE (E— YD EEAR) ZHlE T 5ICE?

How to control the position (rotation angle of motor shaft)

OIS VARSI T ST
NIVRAZESZET

Give as many pulses as the number you want
to rotate.

ATy FE—IDIAIICHRIBRZ—OVNEZ D CENEEE
(OEAE) # [BART v TRE] LRV, 28RT v TE—Y
TlHi@E1.8° . 5RTFTYTE—ITIFER0.72° TI, Biz
BHEY)UBINZE. E—9E3EFXRT Yy TRELYVEZIODNE
BEUAERTEELET. BREYVEBRZIAZVITRNIL
ZESELTOAY MO-3SHBRSANICEZ. NLAROVEDS
ASNBEICERNI—OVEDVET,

1/9LR .

1 pulse J% ’ 0.72
10/9ILR i
10 pulses M } 7.2
12579V g - .
195 putees — LTI P o0

OEARTVIBE0.72° MBS
@In the case of a basic step angle of 0.72°

S5#HRT v E—Y
5P step motor
The amount of rotation (rotational angle) each time the coil current is
switched is called the "basic step angle". It is normally 1.8° for 2-phase
step motors, and 0.72° for 5-phase step motors.
If the current is switched several times, the motor will rotate by the basic
step angle multiplied by the number of times the current flow is switched.
The timing of switching the current is given as a pulse command from
the controller to the driver, and the current is switched once each time a
pulse is given.

EE (E—IHDEEmER) ZHli#l I 5IC(3?
How to control the speed (motor shaft rotation speed)

O BT LEEICHGT D
AEBDNIVAZS5ZFT

Give a pulse at the frequency corresponding
to the desired speed of rotation.

ATy FE—IHOEIT BAEF. IV O—SHRSANICER
BNIVADHTRENE T, 2T 1 BED/NILVAE (DFU/N
IVADERE) [CL>TOEmEE (OF Y 1 RHICOET 2/E)
WREFVE T, NIVADERYZ 2 BICINEOEmRED 2 B0
NEZ,

500PPS(Hz) P 60r/min
1000PPS(H2) D 120t/min
2000PPS(H2) P 240t/min

OEARRTVIAE.72 DIHE

@In the case of a basic step angle of 0.72°
The step motor rotation angle is determined by the number of pulses
the controller gives to the driver.
Thus, the number of pulses per second (i.e. the frequency of the
pulses) determines the rotational speed (i.e. the angle of rotation per
second). If the pulse frequency is doubled, the rotational speed will
also be doubled.




AT v TE—9 DEhEEEENTAT
Driving Mode of a Step Motor

ATV TE—IZRE T DHEEERTY TE—IDBRICEREES &
UEBRZIER AVIBZ TR D2HENHBIcH AT Y TE—IRHD
RSANDREBICIBOTEFT,

BERDKSICHIRES. BFENRE. DCERNRIELETT,

2TV S E—IDMBRESHDIVIE. I VEYTHEENET BIeHIC,
HERIYI-IREEMMITDIEDHBIET INICKY. TA—R
Ny IRADT Y TEISHIEHRBN HECIZOTEXT,
FIADZAIBI VNICKN I VEV TREERET BT LD TER
EE

For driving a step motor, it is necessary to excite its windings by
applying a DC voltage and current in sequence. Therefore, a step
motor requires a proper drive. An oscillator, driver and DC power
supply as shown in the right figure are necessary as minimum
components.

For improving the angle accuracy and damping characteristics of a
step motor, an optical encoder or other sensors may be added, and
then a suitable amplifier for feedback may be needed.

Also, the damping characteristic can be improved by using a
mechanical damper.

DCER

supply

DC power

Y - - #EXTYI—9" AFVSE—Y
le OE( éaZr (U, 53%—5) Step Motor

Optical encoder
(or tachometer)

TILVATv AR Full-step driving mode
ATy TANEERRT v TAETCHREITZARTT. In this method, step motors are driven in the basic step angle.
N=TAFvTAR Half-step driving mode

ATVIENBERRT Y TBED20BE THETHHANTT,

IA470RFvTAR

In this method, step motors are driven in half of the basic step angle.

Micro-step driving mode

ATYVTEDNERRTYTEED /NOAE TR ITZHANTT .
E-YIDEFERICHIERZ. BERONFEATNIELT, E-—9%EFS
NCTEZBHHFATY . EOFRKRICENTE. HiRFHFRL, FHIC
(EROEEFCIFIFEACIRBIZECD B\, BHELET,

In this method, step motors are driven in 1/N of the basic step
angle and the rotation of a motor can be smoothed by electrical
interpolation by controlling the current to each winding.

2#AT v 7E—4 2-Phase Step Motor

farrB  Wiring diagram

1. A=1R—5

FhEEFRDSE EF—ETEHICIERI VIR Z2HDTI .

1. Unipolar
The direction of the excitation current is fixed, and
switching is sequentially made to each phase.

1.1 148RE
BB 1 OB OBRICHBEARZRLE T,

1.1 1-phase driving

Insert a voltage into a single-phase coil regularly.

1.2 248mH
B 2 HOBRICHUEREZRLET,

1.2 2-phase driving

Insert a voltage into a two-phase coil regularly.

1.3 1-2 18R
& 2 EREICHUEBRERLF .

1.3 1-2-phase driving
Insert a voltage into 1-phase or 2-phases
alternately.

A=R—-SHRE Unipolar
A
COM
A
B com® B
1 +ERNEE 1-phase driving 1-24BE8  1-2-phase driving
SB A | B|A | B |coM |sw A|B|A| B |com
0 |ON +V 0 |ON ON | +V
1 ON +V 1 |ON +V
2 ON +V 2 | ON|ON +V
3 ON | +V 3 ON +V
0 |ON +V 4 ON | ON +V
2 AHmENE 2-phase driving 5 ON v
— 6 ON | ON | +V
S A|lB|A|B |comM [ ON |4V
0 |ON ON|+VI o [on ON [ +V
1 | ON|ON +V
2 ON | ON +V
3 ON | ON | +V
0 |ON ON | +V
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farrB  Wiring diagram

2. N4 IR—5

2HDOEBRICEHEDELRIMBUERZINA. IN%Z
RECEEZIRRTIVIBIZEDELET,

2. Bipolar

The voltage with different polarity to be
inserted to the two-phase coil shall be

changed alternately in turn.

NAR—F RS0/ (AU9290,.AU9300/U

NAR—SHEEE

Bipolar

EO
[

os]

St A|B|A|B
o |+ |- |-+
1 + |+ | -] -
2 | =+ |+ |-
3 |- |-+ |+
o |+ |- |-+

—R) \DEFGE

How to connect to a bipolar driver (AU9290, AU9300 Series)

@6 KU—RHR 6 lead types
a1=K—5 Unipolar

A
A COM.

A
BRI ‘R
Winding resistance
BAGA LAV H R L =
Winding inductance B B
ROMNEREEARME | B COM.

Driver set current value

1=K-5 Unipolar
Orange / White
B E A

Black §
A)l’“
Orange
(B) #(B)
Red
Red / White Yellow / White
N—

@38EXU—R#R 8 lead types
A COM. (?Iack / White
Yellow
B COM.

5#AF v 7E—4 5-Phase Step Motor

fa#RB  Wiring diagram

BV I-Iv TSR Center tap connection

NCn—--

NC: Not connected to anything
EAFIEI ‘R

Winding resistance O
BIRA A JH X L
Winding inductance

RIMNEXEERME |

Driver set current value

Il‘iwbﬁ’ﬁﬁﬁ Parallel connection

Black
Black / White

Orange / Whne

Orange
Red / White
| Yellow/Wh\te
(B)F #(B)
Red Yellow
BARIEI ‘R/2

Winding resistance
B A7 R L
Winding inductance
RIANFREBTHE v/ 2XI
Driver set current value

YU=X&HE Series connection

A
NC(»--
A

NC: Not connected to anything

EASHA - 2xR |

Winding resistance O
BARA LA JH X L 4AXL B NC
Winding inductance

RIANEEEEBRME 1/v/2

Driver set current value

YU=$EHE Series connection

(AR

28 Black
Black / White
- =
Orange / White

/8 #/A
Red / White Yellow / White
BARIA 1 2XR
Winding resistance
BARALH AL L AXL
Winding inductance
RIMNEREBTIE 1/v2

(A)1&
Orange
(B)F= \ I #(B)
Red

Yellow

Driver set current value

B —4o >~ X Exciting sequence

# Blue
+
5 0
Blue —
+
b 0
Red —
+
& 0
Orange —
+
& 0
Green —
+
S 0
Black —

Green

Orange

AMEBIE T =

4-phase exciting pattern

Blue

Red

Green

Green

2
Black

4-5 1HEE T

4- and 5-phase exciting pattern

o+ o+ lo+ loF o+




ATy TE—Y DEEE
Procedure for Selecting Step Motors
MUVISIENSMDREE Selection by torque calculation

b R—=ILRU. N)U MR EDEEEBEERDET
BEENMRARODRE TDEE, SHOTEPBHEOERFMS SEN WVEFOBRB LR
Decision of driving mechanism WET,

Decide the driving mechanism such as ball screws, belts, etc. Detailed
specifications such as the dimensions of each part and friction
coefficient are required.

N HABERD D ERE. (UBROIFER EHBERDERSIN B 4REZRTE
MERE (L) D3R Cag. o MR ’ AT

Determination of performance Determine the performance required for the system such as mechanical

resolution, positioning time, etc.

BEZENITHICHER ML ZEHULE T,

BRIV EH Calculate the torque required to drive the load.
Calculation of load torque

} R CEMBED—JEEDT—YHIREBEME— XY MEHULET,
BEE- XY rEH Calculate the moment of inertia converted to the motor axis for the
Calculation of moment of inertia driving mechanism and weight of work.

Y

BEEENERDIFEN SRE/NT -V ERDF T,
N ° ~ Nl
—> - etermine the speed pattern based on the distance of movement an
Determination of speed pattern its required time.

Y

BENI—VEBUEE—XV MEDEICIRMVIZEHUE T,

L& LT OEH Calculate the acceleration torque by using the speed pattern and
Calculation of accelerating torque moment of inertia.

Y

N SRMLIENMRNLIENZ T, T—I VBB CRERER
E-IBRMLI DG FCE—9IBE LI EBHLET,

Calculation of motor torque Calculate the required motor torque by adding the load torque and
acceleration torque and multiplying by a safety factor.

A
S ~ | E=IBERLIENIVALA b= MLIFEE Z B USRENTRETS
JILZLA b= MUOBHEDHR | —_opart as e

] Comparison of pulse rate vs. ) - .
NG torque characteristics Select a motor that is capable of driving the load by comparing the

required motor torque with pulse rate vs. torque characteristics.

OK
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BAREHEIL Basic equations

£ DEEEE (RVMZXVE) ATV TRE ; ¢ 3
SRENEAE Factor Resolution (Unit movement) & S Jirfgl:t(ijzﬁic
Driving mechanism step angle P P q y
BEZIS_ _ 0 v=4 - f [m/step]
asic equation 2=100 - = [m/step]
! f="- [pps]
/)
~N)b ~ERE)
Belt driving mechanism
_'Is_?‘fi‘/%/\l“)bl\ D 0 D o
iming Belt _nbD 6 o bs
S~ 9= 360 | [m/step] V=360 i [m/step]
Roller
__3604i __360iv
8497 | D=—"o,. lcml f= D, [PPs]
Timing pulley
m—ILia UEEE)
Ball screw driving mechanism
—_P 6 - P 6
4= 360 i [m/step] y/ 360 i f [m/step]
__3604i __ 360iv
P_—Os [m/rev] f= PO- [pps]
Ball screw
RIRBRDOOELEE &/ V)V A B BEEE/NILRE E—IHrSRELERHE—XV N

Rotational speed and pulse
frequency at the final stage

Moving distance &
number of pulses

Total moment of inertia
applied to motor axis

Ju: E-IHIREBME-— XU

Moment of inertia converted to motor

21=A - 0 [m] axis
Ne O
=5 [min7l] Jn : SWOBEE—4N
41=v -t [m] Moment of inertia for each section
_ 41
6iN A=—) Ipulse] JL=J1+7J2:J3 kg - m?]
f= 0. [pps] i
AT tpulse] Jo+Ja+Jatd
2 3 4 5
J=dit—————[kg - m?

L=53FRAE (RANEHE) [m/step]
Resolution (Unit step)
L0=ERIEER CORAIBEE [m/°]
Unit movement at the final stage
0s=ATVvTHEE [°/step]
Step angle
i =R

Reduction gear ratio
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P=U—REYF [m/rev]
Lead pitch
v =BENRE [m/s]
Moving speed
f =/SILRREIREY [pps]
Pulse frequency
D=fRIEEET—U [m]
Diameter of the final stage pulley

A=/NILZA [pulse]
Number of pulses

LT=TEENE [m]
Moving distance

t =FREHH [s]

Required time



BRE MV DETEIX Equations of load torque

R—IL1a USEE)

Driving by ball screw

F-P + uFoPo

1
2mm 2n ) i[N'm]

TL=(

F=Fa+Wg (sina+ucosa) [N]

Driving by pulley Jw (uFA+W) D
Ti="F""—
2n i
_ (MFA-l.-W)D N - m]
Fa 2i
DAY - RNIVRERE SwvT - EZF V)
Driving by wire/belt Driving by rack & pinion
—_F mb_FD .
P Pt = om i ~ oy N

> o0

F=Fa+Wg (sina+ucosa) [N]

FRICKDHE
Method of direct measurement

FsD
2

[N - m]

F =8175E7E [N]
Axial load
FO =FEf&E [N]
Pressurized load
uO=TFHEF v bDEEFE (0.1~0.3)
Friction coefficient of pressurized nut (0.1 ~ 0.3)
n =% (0.85~0.95)
Efficiency (0.85 ~ 0.95)
i =R
Reduction gear ratio
P=U—REwF [m/rev]
Lead pitch
FA=%{77[N]

External force

FB=F®HEELIE UHD EETDS [N]
Starting force of main shaft
W=0—J&F7—TILDFEE [kg]
Total weight of work and table
w =FAEHE DEEEFE (0.05)
Friction coefficient of slipping surface (0.05)
a ={EFIE [deg.]
Inclination
D =RIEET—UE [m]
Diameter of final stage pulley

g =E/IEE (9.807) [m/s?]
Acceleration of gravity
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BEE—XY FDEEIN Equations of moment of inertia

AEOEEE—X>V b

Moment of inertia of cylinder

_L 2_IT 4 . m2
Ix= 8 WD+ 32p2D1 [kg - m?]

2 2

=t w P e e
W= W+ 3) ke m]

PZEMEDOEEE—X2V b
Moment of inertia of hollow cylinder

_l 2 2T 4_not . m2
= 5= W (Di*+D2)=25 p £ (Dr*~D2") [kg - m?]
_1 D*+D2" | 4° ,
W= g W+ 73 ) ke m]

SDOZBESTVEICETSBHEE—XV
Moment of inertia related to the axis not to
pass its center of gravity

Ix= Jo+W{?2 [kg . m2]

Jy= 11—2 W (A*+B*+1207%) [kg - m2]
0 = x#h & xoEhDIERE[M]

Distance between x-axis
and x0-axis

BROBEEE-—XV

Moment of inertia of rectangular solid

1 1

W (A’+B%)= ABC (A*+B?) [kg - m?]

Jx= E TZ P
Jy= 11—2w (BZ+C2)=% p ABC (B*+C%) [kg - m?]

EfREENT 3MEDIEHE— XV b

Moment of inertia of a linear moving solid

A
J=W ( % P=W (5 F [kg - m]
A =E{#88) [m/rev]

Unit movement

#E Density

E S Iron p =7.9%10? [kg/m3]
7IL= Aluminum p =2.8%10? [kg/m?3]
=<1 Brass p =8.5%103 [kg/m?3]

p =1.1X%X103 [kg/m3]

Jx =xEHICRIT BBHEE—X b [kg - m3
Moment of inertia related to x-axis
Jy =yECRIT BIBHE—X> b [kg - m?
Moment of inertia related to y-axis
Jo =xO8 (B2 EDH) ICAATDBHEE—AV b [kg - m?]

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

W =52 [kg] p =% [kg/m’]
Mass Density

D1=%4F [m] L=RT [m]
Outer diameter Length

D2=MfZ [m]
Inner diameter



HWERLZ TM [N s mIOEE Calculation of required torque TM [N-m]

(1) & MVI TLIN - mIO&EH Jo = O—9BUEE—XVN kg m?]
B Moment of rotor inertia
BfE ML D S EREN B DERARER 77 [CE U B EHEMID C £ T, J= DEHE—XV I [kg - m?
gjﬁ F)DQIJEE@J&E*%@E%E'W U_QG)EEIC*?Z*& <751:Rb ET, Total moment of inertia
Calculation of load torque TL [N-m] 0s= A7 v AE ]
Load torque means the friction resistance that occurs at the contact point of Step angle
the driving mechanism and varies depending on the kind of drivin — MEE—C >
mechanisgm and the weight of work. . ¢ ¢ fo = E@E/\JDXJEE [Pps]
Operating pulse frequency
(2) MEBMILZ Ta [N - m]DOEH fi = EEJJ(\"}L/ZEEE [pps]
MR N VD B E—9 IR, MEEES U3 &S CUBR NI TT, _ Starting pulse frequency
. . tr = JE GRHE) B [sec]
Calculation of acceleration torque Ta [N-m] Acceleration (deceleration) time
Acceleration torque means the torque required to operate during n = 3.6°/6
acceleration and deceleration. . s
OEEEERDHS
Case of self-starting operation: -6
M L Ta= (Jo+du) - —oom = f°
Acceleration torque n
QOMBEREEZDHZE
Case of accelerating or decelerating: 0 fr—t
R NLD Ta= (Jo+Ju) - ’11805 . %
1

Acceleration torque

B)HERILT TM [N - m]DOEH
BENMVIRBRAT Y TE-I ICHEBEF MNLI EIEMNLIZR LD
DI E T,
2TV TE—IDBENVIFRRATROZDTENTEFT,
Calculation of required torque TM [N-m]

The required torque is obtained by adding the load torque and the
acceleration torque necessary for a step motor. The required torque for a

step motor is calculated by the following equation:

TIVT IV
Pull-out torque

IRICERTEBMNLY
Torque usable for acceleration

L7 Torque

WMENLITv= BENVITLHIBRENLITa) X &R

%

[N - m] [N - m] [N - m] -
Required torque = (Load torque + Acceleration torque) x Safety factor
= (TL+Ta)XS
0 fo INJLALAN [pps]

Pulse rate

E—IRFIDBERNVIH, NILALVA M= NLIFEDTILZ D K 8L
IJOARRIICINEZNESIHTEELE T,

The motor to be used should be selected in the range where the required
torque is within the pull-out torque in the pulse rate vs. torque
characteristics.
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Example of Step Motor Selection

(Bl) 20882 7w T E—I NIV NIRENDEFHI
Example of belt driving by 2-phase step motor
¥5HRT Y PE—IBEKDFECTEETCER T,

It is possible to select by a method similar to that for the
5-phase step motor.

=7
Work
7= 2
Pulley 2
7T—U1
Pulley 1
27y TE-%R
Step motor

1. E— 9 ICHERDREEZRDT T

B S BRI

Mechanical specifications and requirements

NILhED—TDES W=2.5 [kg]
Total mass of belt and work

7—U 120ER& D1, D2=50 [mm]

Diameter of pulley 1 & 2

T—U 120E& L1, L2=10 [mm]
Thickness of pulley 1 & 2

s—U 1,208 &% (BEp=7.9 x 10° [kg/m?))
Material of pulley 1 & 2 Iron

D=4 FERDERZE  1=0.04

Friction coefficient of work guide
NV kETF—U DRE n=0.9
Efficiency of belt & pulley
(BRI HFRE
Resolution of positioning

Ag =0.785 [mm/step]

1E@&BE)DEDE 0 =471 [mm]
Movement at a time
IERDIFRE to=1 [sec]

Positioning time

EER/INT —
Operating pattern

471mm/sec

O

Calculate the resolution required for the motor.

1/VILR (1.8°/step) d1c b DEIBRDIAREEIS
The positioning resolution per pulse (1.8°/step) is as follows:

B RDEEE g =20%314%X1.8
Positioning resolution 360
2. BEINI—VERDET

=0.785 [mm/step]&ETF ) EF T,

Determine the operating pattern.

BIE/ NIV, EER/NIL AREZERDET

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

@ 1ODEVEZ/NIVABICBBULET,

Convert the movement at a time to the number of pulses. (PPS)
Rﬂlﬁlaﬁfc Ut 0%)2{)% 471 fo ===~
BE/ VA= — e A AAme =600/SILR
Number of pUISGS 1N)LAdTI=h) o)ﬁ W& 0.785 pU|SeS P
Movement per pulse
@ BE/NNIVAREZKRDFET
Calculate the pulse frequency. t ()
t
NEJ{’{I)E/\"M;X%& ’ (P)_ 600 |
e o . umber of pulses
BIR/N)VAREf2 =—_. = =600 [pps
Puise frequ)gna NIEROIFA t 1 ops]

Positioning time (1)

600 /NILA%Z 1 #7193 (C(F600ppsh HEBERZ I FT,
For transmitting 600 pulses in 1 second,
the pulse frequency of 600pps is needed.
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IRREED /NS — V= ROFT

H05R CREE) B2 0. 253 & U BER/ VIV GREZRHF T,

The pattern for acceleration and deceleration operation should be
determined. Assuming that the time for acceleration and
deceleration is 0.25 second each, calculate the pulse frequency as
follows:

ENE/NIL A
Number of pulses

f[EROEFE t— HEHEFRE t1
Positioning time (t) — Acc/Dec time (t1)

__ 600

1—0.25
=800 [pps]

EBR/ VL ARE f2=
Pulse frequency




3. NEEE MLIZERSDFT ., Calculate the necessary operating torque.

® 8T hLIZKRDFT, Q@ IRMVLI ZRDFT o

Calculate the load torque. Calculate the acceleration torque.
#AmEEE F =uWg=0.04%X2.5%X9.807=0.98 [N] N _ m-0s _ f
Linear load A W& ML Ta=(Jo+Ju) X 180 X1

cceleration torque
. -3
EH LD Ti= F2 D1=20>-<‘0’<95= 0-982258;10 =0027N-m] . _ (o+16.59) 3.14x1.8 800
Load torque 1l ' ' 980.7 180 0.25
@ BHEE—XY hERDFT,
Calculate the moment of inertia. =(Jo+1.659%1073) X 314x1.8 Lt
180 0.25
e T—U1DEEE—XV b (Jo1) _
Moment of inertia of pulley 1 (Jo1) =100.5 Jo+0.17 [N - m]
@ WEFBENLI ZRDET
Jot =3% pLiD1*= 3£2>< 7.9%10% X10X1073%X (50%X107%)* " Calculate the necessary operating torque.
=4.8X107° [kg - m?] DEEZ LT T = gLOJETa) >(<)% - o§%$2
R Necessary = (0.027+100.5J0+0.17) X
* T-U20EBMHE-—XV bk (Jo2) operating torque = 201Jo+0.394
Moment of inertia of pulley 2 (Jp2) = 201%260%X10-74+0.394
Jo2=Jp1=4.8X107% [kg - m?] = 0.399

e NILMEDT—TDEHE—XV N (Jw)
Moment of inertia of the belt and work (Jw)

-3
90107 )?=1.563%X1072 [kg - m?]

Jw=W(%)z=2.5 X ( 2

s ZEME—ATVDE ()
Total moment of inertia (Jv)
Ju =Jo1+Jo2+Jw=4.8X10"°+4.8X1075+1.563%X103=1.659X1073 [kg - m?]

4. REICE—IERELET., Finally determine the motor.

O—S1EHEE—XY FIONEEE ML I ZRDET, (NIVALA ~— LIRS SO LEHERICIIFT,)

Calculate the necessary operating torque for each moment of rotor inertia according to the chart and equations above.

O—% \BHEE—XVbH Jo WHEEE NLT Tm

Moment of rotor inertia, Jo Necessary operating torque, Tm
E—9 Motor RS A/\ Driver [X107kg - m’] [N - m] (kgf - cm)
TS3653N2E6 AU9236N1 260 0.399

NIVALA b= ML TSRO PICHTIEHE T,
TR&., TS3653N2E6EAU9236N1DHEEHE TEEROIEET T,

Draw the necessary performances on the pulse rate vs. torque characteristics curve.
Considering the chart below, operation is possible in combination with TS3653N2E6 and AU9236N1.

TS3653N2E6 & AU9236N!1

Torque N'm

0.9

e Full step

/_\\ — — Half step

07 === =
N
\\
0.6
05 Al
N
0.4 \ 4
\
0.3
\\
0.2

0.1 N

0.8

0.0

10 100 1000 10000 100000
— Pulse Rate (PPS)
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A4 F— v¥aER Conversion Table for Moment of Inertia

B b - ft - s?
Ib - ft2 or Ib - in? Ib-in-s? 0z - in? oz-in-s? kg - cm? kg-cm-s? g-cm? g-cm-s?
A slug-ft?

Ib - ft2 1 3.108x1072 144 .373 2.304x10° 5.968 421.40 0.4297 4214x10° 429.71
Ib - ft - s2 32.174 1 4633Xx10° 12 7.413%x10* 192 1.356 X 10 13.825 1.356 X 107 1.383 X 10
Ib - in? 6.944x1073 2158 X107 1 25901073 16 4.144x1072 2.926 2.984x1073 2.926 X 10° 2.984
Ib-in-s? 2.681 8.333x 1072 386.1 1 32.174 16 1.130 X 10° 1.152 1.130 X 10° 1.152 X 10°
oz - in? 4.340x 107 1.349x10°° 6.250 X 1072 1.619Xx107* 1 259x107° 0.183 1.865 X107 182.901 0.186
0z -in-s? 0.168 5.208 X107 24.13 6.250 X 1072 386.088 1 70.616 7.201x1072 7.201 X 10* 72.008
kg - cm? 2.373x107° 7.376 X107° 0.3417 8.851x107* 5.467 1.416X1072 1 1.0197x1073 1000 1.0197

kg-cm-s? 2.327 7.233%X1072 335.109 0.8679 5.362x10° 13.887 980.665 1 9.807 X 10° 1000
g-cm? 2.373%x107° 7.376 X1078 3.417 X107 8.851x1077 5.467X107° 1.416X107° 1072 1.0197 X 1078 1 1.0197 X 1073
g-cm-s? | 2327X107° | 7.233X10°° 0.3351 8.680 X 107 5.362 1.389 X 1072 .9807 1072 980.667 1

MLZ#ER Conversion Table for Torque

- 8 Ib - ft Ib - in oz -in dyne - cm N-m mN-m kg - cm g-cm
Ib - ft 1 12 192 1.356 X 107 1.356 1.356 X 10° 13.825 13.825 X 10*
Ib - in 8.333X1072 1 16 1.130 X 10° 0.113 1.130 X 10? 1.152 1.152 X 10°
oz-in 5.208x107° 6.250 X 1072 1 7.062X10* 7.062%x1073 7.062 7.201x1072 72.01
dyne - cm 7.376 X107 8.851 x 1077 1.416 X107 1 1077 107 1.0197 X 10°¢ 1.0197 X107
N-m 0.7376 8.851 141.8 107 1 1000 10.197 1.0197 X 10¢
mN-m 7.376 X107 8.851x107° 0.1416 104 1073 1 1.0197 X 1072 10.197
kg -cm 7.233x1072 0.8679 13.877 9.8066 x 10° 9.8066 X 107 98.066 1 1000
g-cm 7.233X10°° 8.680 X 107 1.389X1072 980.67 9.8066 X 10~ 9.8066 X 107 1072 1




ATV IPE—IDHELEES
Definitions of Terms for Step

5 B B 0

i =

Symbols

B i
Units

EM-TR-157-1996 &%)
Motors Extracted from JEM-TR157-1996

Definitions

AT —IERD1BH) DERER.

1 Winding resistance R Q DC resistance of stator winding for one phase
5 BIRA VT TIVR L mH AF—IEBRDIBEI DA VI TI Y ADRALE.
Winding inductance Maximum value of inductance of stator winding for one phase
O FOHICEITBHIEBEE—X T
EEFAF—I v o Moment of rotor inertia related to its axis
3 Rotor inertia v kg - m Ju=_58P?
M=
4
O&EFISKAMBNMERASNTVBIEEIC, BRBIRETHEN S
WIZNMA. AERUZEECTBIEECRETIRANVT . )
F4TIUN  NLD BRI ML IFRB LT EBW S,

4 Detent torque To N-m Maximum torque that is generated when any angle deviation is made
by applying external torque in non-exciting state for the motor using a
permanent magnet on its rotor.Also it is called non-exciting holding
torque or residual torque.

FAEDRIHEARICE ST, 118R/VLRITHIET 2 BlEEFEDIRRN

5 27y TAE o (B | EERE.

Step angle ° (deg) Theoretical rotational angle of shaft corresponding to one command
pulse in defined exciting sequence.
1ERHERE LIc EEDRT v TAEE
The step angle when it is driven by 1-phase exciting.
VR F2DI5E& For VR type :
_ 360°
Ot= p——
. BEAZFvTRE o ° () PM#. HB F2DIBE For PM type and HB type :
Basic step angle ! ° (deg.) _ 360°
Oi=—F—————
2m-ZzZ
m: 2FvEVTE—I DI
Number of phases of step motor
z 1 O— Y FHABXIEL
Number of rotor teeth or number of pairs of magnetic poles
- = WK PRE LRREZZERUTED B ESRER.
8 T OB B R | A . . ) . o . .
Rated current R Nom!nal winding currlent defined in considering the saturation of magnetic
circuit, temperature rise, etc.
- = BELITIERERZRI DICUERBIRENNEE.
9 A Y Vv Applied vol flow its rated
Rated voltage R pplied voltage necessary to flow its rated current.
V=R - Ir
FRIEDRI#HANICHEL). ERERCHE L. DEFHICHABHSAE
=L NI BRZESACEEICRETBHEAMVT . RAFEENLTEBVS,

10 Holding torque Th N-m Maximum torque that is generated when any angle deviation is made
by applying external torque in the defined exciting condition. Also it is
called maximum static torque.
2AFvEV I E—IZERENT DIHDANIES%Z, BAIFEHEIZWD/NIL
AHTRLUIEDD,

NIVABEREEBWVS,
5 B LT “pulse per second” DEE (pulse/s) ZHWLS,

1 A ’:;ul/_;elr/at;f k fo pulsels | TRUL. BEELECBVBEI (pps) EALTEHEL.

Input signal for driving a step motor, which is represented by number of
pulses per unit time.

Also it is called as pulse frequency.

Pulse per second (pulse/s) is used as the unit, or pps may be used if it
causes no doubt.

3

&
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i S

Symbols

B (i
Units

E &

Definitions

BERIRET. NI SEXSNBRT v IROERE/ VIV RREICE

RABLEEIRE HIUCEEEN TR, RA/ VLR,
12 Maximum self-starting fs pulse/s Maximum input pulse frequency that can start itself to synchronize
frequency with the input pulse frequency applied from outside as a step function
in no load condition.
RARILEE R BEFRECSVNT. EEEGTRERRARE/ V)L X ERH.
13 Maximum response fm pulse/s Maximum input pulse frequency that can operate synchronously in no
frequency load condition.
28 NI Y H2EN/ VIVAELRE T, BREETRERRAAR ML T,
14 Starting torque Ts N-m Maximum load torque that can start itself at a certain input pulse
9 qu frequency.
BE LTS EXE)/ NIV A B E eE ML O E OBREF IR, RI—T 4V THEE
15 Starting torque Ts (fp) N-m cBLS. . :
characteristics Characteristic curve of starting torque related to input pulse
frequency. Also it is called as starting characteristics.
16 RAEEMILD T N-m 10pulse/sU T OEEEN/ V)L R BRI S (3 BHEE b T DRALE.
Maximum starting torque o Maximum starting torque under input pulse frequency below 10pulse/s.
B kL 5B EE/ VR ERS CRSBERTE S RA ML T,
17 To N-m Maximum torque that can operate synchronously at a certain input
Pull-out torque pulse frequency.
B L BRED/ VIR BRI E B ML T & DOBBREF IR, R)V—A VT HEE
18 Pull-out torque To (fs) A S, ,
characteristics Characteristic curve of pull-out torque related to input pulse frequency.
Also it is called as sluing characteristics.
B s 27w PIROEREN/ VIV R BRECEIE U THEED - (FLED T E B 8.
19 R The region where the motor can start and stop, synchronizing with its
Self-starting region input pulse frequency with a step function.
EEEEEZEBR. NVARRNERRICERTETLIEEE. &
B 53 & 48 i ZVEER ML EEINSE TV RIBEIC. @EFH. BfEERD
20 Synchronizing operation FITEERCEDMEE. RIV—FEEHEHLS,
region The region where the rotor can continue to rotate synchronously
when its pulse frequency or its load torque is increased over the self-
starting region. Also it is called slue region.
B4 F— v CEEFERBOBEFRERLUCDHD. — RIS, BT
F— v DENEEDHICEEFRRMIETL. BFEOEZENMLIH
ERTEZHBIEF. FIFRORDEFRIHIIT D,
Relation between moment of load inertia and a self-starting
frequency. Generally when its moment of load inertia increases, its
self-starting frequency decreases and it is shown by the following
equation if the friction torque of load is negligible.
_ fs
JOVALA h— o=
21 1= vt fst (Ju) pulse/s 1+ 70

Pulse rate vs. inertia
characteristics

fs : BIfTIFEEEIRIREL  (pulsels)
Self-starting frequency with load (pulse/s)
fs : RBEEREEEEIRE (pulse/s)
Self-starting frequency without load (pulse/s)
JuBREAF—Yv (kg - m?)
Moment of load inertia (kg - m?)
Iv: @EFAF—I v (kg - m2)
Moment of rotor inertia (kg - m?)




22

ISR LA h—
(NIVZES 2
Pulse rate vs. torque
characteristics

i S

Symbols

B (i
Units

E &

Definitions

BXE)/ V)L A BRI &R NIV & DRAIREFIERTER,
Characteristic curve of generating torque related to the input pulse
frequency (pulse rate).

R—=IWF 12TV Th
BAEENLY  Tsm

#HEINLY  Ts
(RB—T 1> 45 )

N BikLy  To
)71, (ZRIV—A T 451)
R E EntEE
T (RIV—4E1)
(N-m

RABEBEKE fs

‘ BICEIRIK

) RAICERKEE m
(RE—R Ry T HEI) e

T T INLALAR fp (pps)

Holding torque : Th
Maximum starting torque : Tsm

Starting torque : Ts
(Starting characteristics)

Pull-out torque : To
(Sluing characteristics)

Torque

Synchronized operating
region (Slue region)

Maximum self-starting

(N:m) frequency : fs

Maximum response

Self-starting region / frequency : fm

Start-stop region)

— Pulserate fp (pps)

23

B E B E

Angle accuracy

OEAEDREEZRTHDT.

(1) FlEAERE

Q) BizAERE

N&Hd.

The accuracy of rotating angle, depending on

(1) Static angle error
(2) Step angle error

24

BIEBRERE

Static angle error

%

EERARRTREDORMBEARICK > TERICERERZRL T, O
FOEBD—REHERELT, ZORNS 1 ATy FFOOEF%=
OEcEs, COEETDEHGEFOERLEDMUELREDUELEDE
Z. ATy FTEIT60°IChe> TRAEL. COEDTSAADE
KEEY A F ABIDERKEDIED ‘5 DfE, Fle. ROKSICKRI &
nCcED,

The rotor is rotated step by step from any angle by means of flowing
the rated current to its winding in defined exciting pattern with no load.
Then the difference between the theoretical angle and practical angle
is measured over 360° and the average of maximum absolute positive
and negative values is defined as static angle error and represented as
follows.

£ .=t [|+A6i |2+e| —Aeil]x1oo(%)
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Symbols Units Definitions
€ P BB AR
Static angle error ...............ooeein.
+A0i : 7S ARKIE (6i-i0s)
Maximum positive value (8i —i8s)
—ABj : A FTARKIE (Bj—jBS) wovvvvvevieieeiiereains
Maximum negative value (6j —j6s) ............ (deg.)
0s : (BRI ATV TRBE .
Theoretical step angle .............cccoeeveennenn. (deg.)
E= =]
BIEBERE o
24 Static angle error Ep 0 +A6 +A6i
A
TE
o =
=a2 |0
=
(BE)
(deg.)
—N6
EE 09
Rotating angle
EERRECHEDHHEARICL >TERICEREREMRUC. DT
DEBD—FRZEHERELT. ZORNS1 AT v I DOOEGEFZOEH
8D, TOEED 1 ATYITEDAEL, B LOATvITALD
E72Z360°[CHIE>TAIEL. COEDTSAADERKEE YA FZAID
BRABE, oo RDEKSICKITENTED,
The rotor is rotated step by step from any angle by means of flowing
the rated current to its winding in defined exciting pattern with no load.
Then the difference between the theoretical angle and practical angle
for each step is measured over 360° and their maximum positive and
negative values are defined as angle error and represented as follows.
+A6i
s =——— X 100(%)
s
kU
BERESE . and o
e Step angle error €s % Es =—BJ X 100(%)
s
€ s BMEAEIEE. . (%)
Step angle error ........oocoveiiiiiiiii (%)
+A0i : S RARKIE
Maximum positive value
(= Bi=Bi=1=0S) ...coevviiiiiiiiiiiiiciiiec (%)
(20i—0i—=1—=0S) i (deg.)
—A6j: YA FRRKIE
Maximum negative value
(= 0j=8j—1-0S)...ccevviiiiiiiiiiiiiii
(=6j—6j—1-0s)
Os: FEREN ATV TBE (oo
Theoretical step angle .....................coe.
25Uy 7me r (&) | E-YHOINTOBILAEICSH SRR SRR ORARERE,
26 : - ABh o Maximum difference in all static angle errors between CCW and CW
Hysteresis error (deg.) rotation of motor shaft. ¢
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B YA J0XT v TEE)

AFvFE—SF. —RICEERT v FEXFZEDSTOEIN
B BREFEIY PO—ILITBTECEOT BERT VS
AZEINICE SICHIEILTRITE S,

BUZE qgeereeeereeees st2) COBE SR ETATORT v T ER
B, S=R7 v SEEEBIER,

B AO0—7v7. A0-52V
AFvIE—IDRPEGREGEFAL. SR CRETDIBE.
20-7v7-20—-9"9VO#HEFENRAVSND. TNICIE.
BEiET. IEMBEME., STERAO—7 v, AO0—F 9 VRENS
%o
(MmzrO—7v>
E—INAFINIVAICARALTCEERS DL ST, ERENERE
[CEERMERZDEETINRT D &,

)Z2O0-99>
E—INAFINIVAICARALTCEES DL SIC. ERENERE
[CEERMERZDETHERERIT D &

B HRRR

ATy TE—IZRE U EE. HRFEDRBE RISV
TRIUREBHNAREL G2, HAMLIDRADFEY 30
EFOAREREGRRE. EAFRREDHVS,

B EL—T i

ATy FE—IDOGAUBZRE L. OEFOEAICHE
T. M@ZDVIRIBHSE—I ZRET 275E. ABERETS
EEULT, IV =ZERTBHENG S,

B Micro-step drive

Generally a step motor is rotated by each basic step angle or

half of it, but can be driven by an interpolated step angle (e.g.

1/16, ..., 1/256) by controlling the winding current. This driving
technique is called micro-step or mini-step driving.

B Slow-up, Slow-down

For driving a step motor at high speed using its synchronizing
operation range, the control technique of slow-up and slow-down
should be used.
This technique uses a linear pattern, an exponential pattern and
an S-character pattern.
(1) Slow-up
To accelerate the motor with the proper gradient of driving
frequency so as to rotate it to synchronize with the input
pulses.
(2) Slow-down
To decelerate the motor with the proper gradient of driving
frequency so as to rotate it to synchronize with the input
pulses.

Bl Resonance

Resonance means an unstable operating state of a rotor where
its vibration is suddenly amplified or the output torque is
suddenly decreased at particular input frequencies.

B Closed loop control

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

Cautions for using step motors

A step motor is a precision instrument. Users must read and
fully understand the following handling descriptions, as well
as the individual specifications.

Before using the product, understand all information
including the safety guidelines.

The minimum safety precautions are described below.

B Opening the package

1. After opening the package, examine the product visually for
cracks or other defects in external appearance, and confirm that
the correct product was delivered.

B Transporting and mounting
1. Take care to avoid catching any lead wire or shaft when carrying
the motor, otherwise a defect or injury may occur.

2. Never apply any shock, or axial or radial load to the shaft,
otherwise a defect may occur.

3. The motor does not have a water-proof or oil-proof structure, so
cannot be used in places where it may be splashed with water or
ail, or in an oil bath.

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

B Wiring
1. Examine the connection, exciting mode and phase sequence.
Wrong wiring may cause reverse rotation or abnormal operation.

2. Connect the case to ground without fail.

3. When conducting the dielectric strength or insulation test for the
motor, remove the connection from the controller. Do not conduct
such tests unnecessarily, as these may hasten deterioration of
the product.

B Operation
1.

Contact us in advance if the driving current may exceed its rating.

2. The motor may abnormally heat up depending on the load
condition or driver combined. Use the motor with the surface
temperature below 90°C.

3. The motor should be used within all of its specifications.

4. A step motor may enter a resonance state. In this case, keep it
away from resonance points.

5. The pulse rate vs. torque characteristics of the motor vary
depending on the load condition or driver combined. Make proper
adjustments for them.

6. When any abnormal odor, noise, smoking, overheating, vibration,
etc. occurs, stop the operation immediately and turn off the power
supply.

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

70



Jamugaug, P BE || ¥ ¥ X S 4

AREICEYT S EE
%) FEER ok N4t O I L < LA B A < A, TR [%%
BE # LoZigE] &L BRAL EE N,
T395-0063 REFERATPISE1 TEIE1S TEL(0265)56-5421 FAX(0265)56-5426 .
MR (RS SRS U (O A\ Safety Warning
T144-0054 RREHAABEXHHHITE19%E9S TEL(03)3731-2131 FAX(03)3738-3134 @®To ensure proper and safe use of our products, please read the
WHLBERE R (AR E R ERE %) "SAFETY PRECAUTIONS" carefully before using them.
T330-0071 #HEREVAEMAME LAK1-11-1 SHEOTSHEILIF TEL(048)833-0733 FAX(048)833-0766
WERRE T (ENEEE R E %) B DREE
T252-0233 #E/SBEEMPRXEARE1THIE15570IT135DNEILSF TEL(042)707-8026 FAX(042)707-8027 B O MERHREE IR A e E L LEF. 722U, bRk
WEHEEE (ENEEM FFREER D v OEEER) OWGEF7AGBRIZ KD MEDIK T EBREEY, &b, WHE
T486-0916 FHEHEAHH/\KATSTH10%H TEL(0568)35-3533 FAX(0568)35-3534 {RFED 728 DX IS RGEHIBR % TH > T Werhidak
BRI T (B ER) HEEoTuLE g, BB, BnfpcPllarish
T444-0837 EMREIBHE1TH-1 HAKELIF-B TEL(0564)71-2550 FAX(0564)71-2551 é%tg&ﬁ;rﬁ]ﬁf (MTBF) ‘i@bfﬁ“é@?@biiﬁ
_1-532-0011 KRR | KBt B5 T H6%H245 APRERENL401S TEL(06)6307-5570 FAX(06)6307-3670 O A D - ST LA e LD 25 1% Fo0k (5
WER E P (B FU) BWEIHIAAE NG ZE A EROELET,
T812-0011 EFEREMTIESXIESRI4THIE3S BSN\TALI6F TEL(092)437-5566 FAX(092)437-5533 WARRANTY
WAEBRE RN (B=RMN) Tamagawa Seiki warrants that this product is free from
T395-8520 REFRRMMEL1020 TEL(0265)21-1814 FAX(0265)56-4108 defects in material or workmanship under normal use
BEREED ERFELFLR) and service for a period of one year from the date of
T395-0063 EHFERAMIUFE1 TEIE1S TEL(0265)56-5424 FAX(0265)56-5427 shipment from its factory. This warranty, however,
WG5S (BREa A N) excludes incidental and consequential damages caused
7395-0063 EEFRMRMHTUSAI TESH1S TEL(0265)56-5423 FAX(0265)56-5427 by careless use of the product by the user. Even after
the warranty period, Tamagawa Seiki offers repair
services, with in order to maintain the qualitiy of the
Y E )l B B8 & X &« product. The MTBF (mean time between failures) of our
WA - E—EEFR T395-8515 KEFEMRAmMAKIST9 TEL(0265)21-1800 FAX(0265)21-1861 product is quite long, the predicted failure rate is not
W% = F ¥ F 73958520 EHEMAHER1020 TEL(0265)56-5411 FAX(0265)56-5412 zero. The user is advised, therefore, that multiple safety
BREMEHELAE 73958520 EFRRAHER020 TEL(0265)21-1814 FAX(0265)56-4108 measures be incorporated into your system or product
HE = F ¥ F 7399-3303 B TENEMIAITABI 74%EH22 TEL(0265)34-7811 FAX(0265)34-7812 S0 as 1o prevent any consequential troubles resulting
— — _ _ . from the failure of our product.
W/\FEEF\FE—TH T039-2245 FHENFhALS4— T¥EH1 THIEATS TEL(0178)21-2611 FAX(0178)21-2615
B\FEEFRAFE-TH T039-2245 ERENFHAL1 42— TEE#M1-147 TEL(0178)38-5581 FAX(0178)38-5583 A B LI E 258 b K ORI S 0 B W AT R S R%Y
W\FEEFERE—TF T039-0811 HFHE=FEHmBEAFEMBFHARPIL1 TEL(0178)60-1050 FAX(0178)60-1155 L9, Wil d 2548, RS SHlaase®Ze 20 £,
BN\FEEFERSE-T1H T039-0811 HRR=FHMBAATEMEF AIIILG-23 TEL(0178)60-1560 FAX(0178)60-1566 BAHAOTOEEVAE DY FREASEOLET,
BAFEEMZRIH T033-0134 FHRE=RMAE2TH100-1 TEL(0176)50-7161 FAX(0176)50-7162 CEROSENIIE NS E - E BE OEEFRE THEL
W R B B AT 71440054 RRHBABKFEAEITH19%0S TEL(03)3738-3133 FAX(03)3738-3134 She{EEn,

TAMAGAWA TRADING CO., LTD.
A COMPANY OF TAMAGAWA SEIKI CO., LTD.

International Marketing Sales Department

Head quarters:

1-3-1 Haba-cho, lida, Nagano Pref. 395-0063 Japan
PHONE : +81-265-56-5423

FAX : +81-265-56-5427

Motortronics’ s=ssiezL<Ley,
@1 2—3ybR—LR—=  https://www.tamagawa-seiki.co.jp

- Gt ssEOAEhEE
E—4bO=y Y X
HiTRRESE E& TEL (0265)56-5455
FAX (0265) 56-5434

'"19.12

T12-1648N7 1,50088.

AHEOT DRBARIZ2019F12BBEDHNDTT,
AHZOTIBHIN AR FELUICEE TR BIETDTI T HLZE N,
This catalogue is current as of December 2019.

ALL specifications are subject to change without notice



	Features
	Index
	2-Phase Step Motors / Drivers Lineup
	2-Phase Step Motors
	□20mm TS3692
	□28mm TS3641
	□42mm TS3617
	□42mm TS3617 High Torque
	□50mm TS3621
	□56.4mm TS3690
	□56.4mm TS3653 High Torque
	□60mm TS3606
	□86mm TS3684

	2-Phase Step Driver
	5-Phase Step Motors / Drivers Lineup
	5-Phase Step Motors
	□20mm TS3682
	□24mm TS3664
	□42mm TS3667
	□60mm TS3624
	□86mm TS3630

	5-Phase Step Driver
	Technical Data
	Safety Precations

