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Simple positioning control
by high-torque sensor-less motor
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TAMAGAWA SEIKI CO., LTD.



STEP MOTORS

DRIVERS =~
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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.

Fﬁﬁﬁu 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



SA4FvD Lineup
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»P5~
2 A FY’E—9 2-Phase Step Motors
BART v A1.8° (20058 /0% DRTYFE—IVU—X,
BV BERE. N\ BEEBRE—Y T,
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

BARTvE0.72° (50058 /0¥ DR T Y FE—IIU—Z,
BHSH TEIRBDE—I T,
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.

»P23~

2lHAFYFRSAIN  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#XFY’RSAI\ 5-Phase Step Drivers
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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

B \THEEHHEDREA
Driving Satellite Mounted Equipment



y] 2tBR v E—9 2-Phase Step Motors

QERE  (120~86mmETEFRERARICHISA TEBEERS AV F YT DAHATY FE—I. E—IDHTH. RSANEME R 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.
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Flange Size

P5, 6
1.8

2FvTH Step Angle 1.8° 1.8°
ERBEBR Rated Current 0.35 A/ #8 Phase 0.95 ~ 1.5 A/ #8 Phase 0.2~1.2 A/ #8 Phase
Ki=L74v7 M7 Holding Torque 0.013~0.032N-m 0.05~0.09N-m 0.16 ~0.32N-m
= Model No. TS3692 TS3641 TS3617
TS5UIHYAR  Flange Size [142mm [150mm [156.4mm
Ve

(P15,16) (P17,18)
AFvTA Step Angle 1.8° 1.8° 0.9° 1.8°
ERER Rated Current 1.2 A/ 18 Phase 2.0 A/ 48 Phase 1.0~3.0A/#8Phase  1.0~5.0 A/#H Phase
T"=IF4 VT 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
ISYIHARX  Flange Size [160mm ‘ []186mm

- 3 =
R Y ‘s
27y TA Step Angle 1.8° 1.8°
ERBER Rated Current 1.0~ 3.0 A/ #8 Phase 2.8~6.4 A/ #8 Phase
h=F427 L7 Holding Torque 0.75~22N-m 25~106N-m
E R Model No. TS3606 TS3684

2lHRATY RS54\ 2-Phase Step Drivers

Power Supply

mWE-y  MotorType Unipotr type Unipotr type Unipolar 7 ipolar type_ Unipolar / Bipotar ype
ANER Power Supply DC15 ~ 28V DC24 ~ 48V DC15 ~ 50V DC15 ~ 55V
£—_ggEss  Driving Mode of a RA4J0RF v IWRFYF/N=TRFvS RAJ0ORT v NAIORT v
Step Motor Micro step Full Step / Half Step Micro step Micro step
i Model No. AU9290N10[] AU9236N1 AU9290 AU9300




2BRAFTYITE—I/RSANHEEE—E
2-Phase Step Motors and Applicable Drivers

BEE—9 Motor Type

NAR—35947 Bipolar Type 1

1=#—5%51F Unipolar Type |

RS A\ Driver Model AU9290N1 [I[] AU9236N1 AU9290N2 [][]|AU9290N4 [I[] AU9300
AHER Input Current DC15 ~ 28V DC24 ~ 48V DC15 ~ 36V DC30 ~ 50V DC15 ~ 55V
[120mm TS3692 [ ] [ J
[ 28mm TS3641 ) )

0 42mm TS3617 ) )
0 50mm TS3621 o [ 3 ) )
TS3690 o [ 3 [ 3 )

+56.4mm TS3653 [ e [ L °
[J60mm TS3606 [ e [ 2 [ e ()
[]86mm TS3684 @ [ @ [ ]

%1 NAR=—SIATDRSANIFTS3692DTYPE2{EHR (COMN'HiE) DHDZERRE, I R—SBROE—IEHEHT DI ENTEFT, Ehiis
EFPA9ZEBIRULTLEELY,

%2 E—IDBRIE. RSANOEREBRTHREINE T,

%3 ERSER2.0~5.0ADE—IICHIHLET,

%1 Bipolar type drivers can drive unipolar step motors other than TS3692 Type 2 (5 wires). Refer to page 49 for the connection method.
%2 Motor current is limited by the rated current of the driver.

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

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

2HAT Y TE—IWHRSA/VAU9290 YU —XFHAEY b
Ty FVITNE - LR—IHSEET DY O— RHTEETT,
HEGNEHECITAET,

@ URL https://www.tamagawa-seiki.co.jp

9 The Mester for AUS290 (EU3907) ver 3.1.1 Joponese
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The AU9290 series of drivers is applicable to 2-phase step

motors. e o
The exclusive setup software can be downloaded for free o
our website. il
Easy trial operation is possible. === ]
1 E 2 58E Save
— Parameters
—— g e (et 1
E:‘:E:;:‘::’;ﬂ ERER T:;m”’“ E" Trpe]
4 FLSE-SET BEBER 1 EEYI Lrpen]
5 PFibiehEsR Ims] 12 R [rpen/sec]
& PIOANTNE Ime) 13 HEE Irpm/sec]




2 20Mmm size 08)HB TYPE

Phase
Series

RoHSx#5it

RoHS compliant products
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‘ 4xM2 SEE2Min.
Depth
[J16+02 P 1.5

[120+05 101 L1 81
ol B o | 2TvTR| EREE | TEER | BEER U979V T-FOINg | E—EL 090 | 6 B | # ®
Step Angle| Rated Rated Winding |lnductance Holding Motor Rotor Mass Winding
e T s Voltage Current | Resistance Torque Length Inertia Type
g o “keg-m?2
single Shaft | Dual Shaft Deg. V/Phase | A/Phase | Q/Phase |mH/Phase| N:m(kgf-cm) mm x107kg'm kg
TS3692N1 |TS3692N11 1.8 35 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
@ EREAREE —-20~+50C
Operating temperature range
@ {EFIKi————— 100MQ Min(at DC500V)
Insulation resistance
@ HEIFME———AC 500V (1min)

Dielectric strength
® XS5AMFUAL——0.075mm Max at the load

Thrust play 9.807N(1.0kgf)
® SU7IWTLA4——0.03mm Max at the load
Radial play 4.904N(0.5kgf)

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

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



o
Wiring diagram

TYPE 1

NALK—=5
Bipolar

TYPE 2

d1=K—-5
Unipolar

NIVAUA b—

A)7= Red

(W% Blue %% ‘
" !

=| #
White Yellow
(B) (B)

(A) & Blue

(COM) £ Blacko—

(A) 7 Red o—f

NILZ4Y L7y ruo)

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

DC24V 0.35A/48

Constant Current Driver DC24V 0.35A/Phase

T
L — EuIIIfSStep — FuIIfSStep
ol alf Step|| et Half Step
10(100) > ~= 20(200) T
it \\\
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) EEBRNZAN DC24V 0.35A/4 Torque mN-m (gf-cm) EERFZAN DC24V 0.35A/48

Constant Current Driver DC24V 0.35A/Phase

16(160)
14(140)

T T T TTTTT
— Full Step

12(120)

Half Stepry

10(100)

8(80)
)

6(60

(40)

4(4
2(20)

010

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 itx
. RoHS compliant products
g
AWG28, UL1007
L §
375 B | tmmm————— E
N . ” 4 5
IN] oy I —_
s| s
1 ITTTITTTITT 'r
1.5+02
4xM2.6 ZFE3Min.
7;‘I:Depth 20+05 L +1 10+1
N 2FvTR | TREE | TRER | BEIER |(VI79VR| I | E—9EL |0-5t-v | H B
Step Angle| Rated Rated Winding |Inductance| Holding Motor Rotor Mass
B o T Voltage Current | Resistance Torque Length Inertia
.| 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
TS364TN1E1 | TS3641NT1E1 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
O ERREERE —20~+50C
Operating temperature range
@ fEFIEH———100MQ Min(at DC500V)
Insulation resistance
@ fEFME——AC 500V (1min)

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

Thrust play 9.8N(01.0kgf)

® SI7ILFLA——0.025mm Max at the load
Radial play 4.9N(0.5kgf)

@ FERELR 80C Max (Resistance method)

Permissible temperature rise

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



o
Wiring diagram

AZR=5 B

Unipolar HH#E&WRET CW 5E CW rotation from output shaft end.
(R Black Step Bl;%ck Rlijd Gfen Bﬁe Yeﬁw Wﬁte
(COM)# VYellow 0 ON ON oM | com
(A)#& Green 1 ON ON COM | Ccom
2 ON ON COM COM
3 ON ON COM COM
Rﬁgd Wﬁlite B:ﬁe 0 ON ON com com

(B) (com) (B)

INILVALA b—RILISE ourorrno)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3641N1E1, N11E1 TS3641N1E2, N11E2
EBRFZAN DC24V 1.5A/48 EERFZAN 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) L) 0.05(0.5) N
~J 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 R 10 102 108 104 R
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
= & Half Step
™~~~
0.06(0.6) A
0.04(0.4) \
0.02(0.2) \
0 AN
10’ 102 10% fs fs 10* —_—

Pulse Rate (PPS)



2

Phase
Series

A2MmMmMm size 17)HB Type

RoHSx#5it

RoHS compliant products

AWG26, me\m‘ S

|

g 1540 et
% D e d o | REE
W M 1 15=0s 3 e
8] .5 — 1
_ | | e | W | — ( i —
SN sST—T— 1 N -+ 4
SIS
¢ | —
(13102 4XM3 RE45Min. 2402
(142025 Depth 20=+0s L+ 15+1
e 2FyTE | TREE | TEER | BEIER | (V979V2 | f-07INI| E—9BL |0-9F-vr | B B
Sler IR oISF 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
@ EREARE —20~+50C ® SY7IWLTLA4——0.02mm Max at the load

Operating temperature range

@ ERIE————

Insulation resistance

@ BRME—

Dielectric strength

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

Thrust play

i W
Wiring diagram

a1=K-5
Unipolar

(A)E Black
(COM)# VYellow

(A)#& Green

AC 500V (1min)

100MQ Min(at DC500V)

Radial play

@ SFERE LR

4.9N(0.5kgf)

Permissible temperature rise

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

80C Max (Resistance method)

#x B F
Red White Blue
(8) (com) (B)

[EEale!
HhE& BT CW @B 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




INILVALA b—RILI4FE ovro o)

Pulse rate VS Torque characteristics (pull-out Torque)
TS3617N1E1,N11E1 TS3617N1E2,N11E2

EBREZAN DC24V 0.4A/48
Constant Current Driver DC24V 0.4A/Phase

EERFZAN DC24V 0.95A/48

Torque N°m (kgf-cm) Constant Current Driver DC24V 0.95A/Phase

Torque N-m (kgf-cm)

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

| |
AN
0.1(1) 0.1(1) \

BN fs |fs
LRI A

0

102 10° 10* — 102 10° 104 —

TS3617N1E3,N11E3 Pulse Rate (PPS) TS3617N2E4,N12E4 Pulse Rate (PPS)

. . EERFZAN DC24V 1.2A/48
Torque N'm (kgf-cm) Constant Current Driver DC24V 1.2A/Phase

0

EBERZAN DC12V/#e

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° 1.0X103 1'5>|<:>1 (I)a R 2.0(>|<31POSB)—> 0 102 108 ?DO“I R (P_Pé)
ulse Rate ulse Rate
TS3617N2E5,N12E5 TS3617N2E6,N12E6
EBEREZAN DC24V 0.8A/4H EBERZA/N DC12V/t8
Torque N°m (kgf-cm) CoE:s)tLam Current Driver DC24V 0.8A/Phase Torque N'm (kgf-cm) Cofstam Voltage Driver DC12V/Phase
0.2(2) ] 0.2(2)
TN ——Full Ste — Full Step
™ Half Ste% e Half Step
0.1(1) 0.1(1)
\ fs N fs\\ fs
0 102 108 0* (_é) 0 0.5X10° 1.0X103 1.5X103 2.0X10%—
Pulse Rate (PP Pulse Rate (PPS
TS3617N2E7,N12E7 TS3617N3E8,N13E8 ulse Rate (PPS)
. . EBEFZA/N DC24V/t8 . X EBRESAN DC24V 1.2A/4
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
i 0.4(4) all Step
0.3(3) =
0.1(1) [— HE
0.2(2)
N
0.1(1 fs—L
fs fs (1) fs
0 0 M~
0.5X10° 1X10° 1.5><P1 ()I3 R 2><(1P(|);';> 102 10° ;0“' R (P_Pé)
ulse Rate ulse Rate
TS3617N3E9,N13E9 TS3617N3E10,N13E10
EBEREZAN DC24V 0.8A/48 EBERZA/N 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) fs 1N q fs
0 ‘\ \\\ O \ fs
102 10° 0* — 0.5X10° 1.0X10° 1.5X108 2.0X10%—
Pulse Rate (PPS) Pulse Rate (PPS)
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2 42mm (size 17)HB TYPE High torque

RoHSx#5it

Phase
Series

RoHS compliant products

AWG26, UL1430

+30
0

300

53 Jc;‘ 15+05 | — ~ "E
% h M 15+05 A &
4 «—j S
I - e e | (== T
N g
S
13102 ‘—rhiztxw' 5?54.5Min‘ 2+02
[J42+025 2005 L1 1541
N 2FvTR | EHEE | THEER | SEIER | (V979VR| -7 | E—IRL |0-5Mf-vr | B B
Step Angle| Rated Rated Winding |lnductance| Holding Motor Rotor Mass
- T Voltage Current | Resistance Torque Length Inertia
i o 7| .m?2
Single Shaft 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
® FHEEE —-20~+50C
Operating temperature range
@ {EFIK——— 100MQ Min(at DC500V)
Insulation resistance
@ HEFME—— AC 500V (1min)

Dielectric strength
@ AS5AFTFLA——0.075mm Max at the load

Thrust play 4.9N(0.5kgf)

® SIY7ILFLA——0.02mm Max at the load
Radial play 4.9N(0.5kgf)

@ SFERELR 80°C Max (Resistance method)

Permissible temperature rise

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

11



o
Wiring diagram

Bt B

Unipolar HHE&WRET CW Am@E  CW rotation from output shaft end.
(W= Black Step Bl;%ck Rlijd Gfen Bﬁe Yeﬁw Wﬁte
(COM)# Yellow 0 ON ON oM COM
(A)# Green 1 ON ON COM | Ccom
2 ON ON COM COM
3 ON ON COM COM
R?efd Wﬁte B%:e 0 ON ON com com

(B) (com) (B)

INILVALA b—RILISE ourorrno)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3617N502,N602 TS3617N503,N603
. . EBREZA/N DC24V 1.2A/48 . 3 EBERFZAN 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
N N s | T
0.35(3.5) | - Full step | 0.45(45) | T —Fulstep
F =g Half step 0.40(4.0) F RRRli Half step
0.30(3.0) F E ] \
E 0.35(3.5) F
0.25(2.5) E 0.30(3.0) f
0.20(2.0) | 0.25(2.5) |
0.15(1.5) 0.20(2.0) |
0.10(1.0) { 0.15(1.5) |
F 0.10(1.0) E N
0.05(0.5) F E
F 0.05(0.5) F
0 Gt N
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) - Half ste% TTTTT
0.50(5.0) \
0.40(4.0)
0.30(3.0)
0.20(2.0)
N
0.10(1.0) Sey
0 E
10 102 108 104 10°

—_—

Pulse Rate(pps)



2 50mm size 20)HB TYPE =L

Phase
Series

1 80 ROHS3 itx
. RoHS compliant products

AWG24, UL1430 L

Y e |

(6)

+30
0

300

0

®6.35 0012

+
+

0

©36h8803
©6.35-0012

@)
—

i 15+05 15+05 @
| <——‘ r_——‘ wn
e — — —T

oa T 9
041202 et 15 0
(15005 20+05 L +1 16+1
. ZFvTE | EREE | TRER | SEIER | (V979VR | -7 | E—IRL |0-5f-vv | B B
Step Angle| Rated Rated Winding |Inductance| Holding Motor Rotor Mass
B o T Voltage Current | Resistance Torque Length Inertia
8 o -k og-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
@ EREARE —20~+50C
Operating temperature range
@ fEFIEH—— 100MQ Min(at DC500V)
Insulation resistance
@ ERME——AC 500V (1min)

Dielectric strength
@ XAS5A ML A4——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)

@ FEERELR 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.

13



o
Wiring diagram

d1=R—-5 O&1
Unipolar HHE&WRET CW Am@E  CW rotation from output shaft end.
= bin = = ® =]
(AR Black Step Black Red Green Blue Yellow | White
(COM)# Yellow 0 ON ON COM COM
(&) Green 1 ON ON COM COM
2 ON ON COM COM
3 ON ON COM COM
x B & 0 ON ON COM COM
Red White Blue

(B) (com) (B)

24
NIVALA =KL Gu7o o) 50mm
Pulse rate VS Torque characteristics (pull-out Torque)
TS3621N1,N11
Torque N-m(kgf-cm) EERFZAN DC24V 2.0A/48
0.5(5) Constant Current Driver DC24V 2.0A/Phase
Full Step
0.4(4) Half Step
/,-\\\\
0.3(3)
N
\\
0.2(2)
0.1(1)
0
10° 10 10° 10¢ 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) =] Full Step |
0.6(6) P N Half Step
0.5(5)
0.4(4)
0.3(3)
0.2(2)
0.1(1)
0
10° 102 10° 10 10°

—_—

Pulse Rate(pps)



2 56.4mm (size 23)HB TYPE High t'ﬁql:i l-’gw\fiﬁﬁ?ﬂ
RoHSXit it

Phase
Series

RoHS compliant products

<
AWG24, UL1oo7\tﬁﬁ

+30
0

300

@ @)
) 15+025 154025 é %
2 — (B
D D B é m I | e LR e m
MRS
Q@ | @%
‘ [147.14+03 ‘ 1.6+03 ‘ (5)
2P ‘ [156.4 +05 ‘ Hepd 201 ‘ L+ 16+1
156.4m fiz =X A7vTE | ESEE | ERER | BRBR |(V979VR |-IFUIMI| E—9RL |0-947-v¢ | B B
Model Number Step Angle| Rated Rated | Winding |lnductance| Holding Motor Rotor Mass
Jr 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
TS3690N1E1 | 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 23 3.0 0.75 23 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 35 1.45 (14.5) 76 520 1
© EREEZEE —20~+50C ® SIY7ILTLA4——0.025mm Max at the load
Operating temperature range Radial play 4.9N (0.5kgf)
@ HEFIETI——100MQ Min(at DC500V) @ FEERELR 80C Max(Resistance method)
Insulation resistance Permissible temperature rise
@ ERME——AC 500V (1min) XTHER | E-IDT—AREMREERIOCUTTHENRZE W,

*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
HHsLWRT CW B CW rotation from output shaft end.
A=R—5 (GE1) w/EEE B £/8£8/8
w % Umpolar (Note1) = 7R 1 L i G2
Black Black | Red |Orange| Yellow | Red/White connects |Black/White connects
28 Step with Yellow/White | with Orange/White
Black/White
© [ & A 0 | ON | ON com com
/Whi
Orange ';§ 1 ON | ON com com
(A)
Orange 2 ON | ON com com
3 ON ON COM COM
Yellow 4 ON ON COM COoM
A1) B/BEE /BEER R/ BEE/ BEER
Red/Whne YeIIow/Whlte Note1) Black/White connects with Orange/White Red/White connects with Yellow/White
N~— 7/
(COoM)

15



INILVALA b—RILI4FE ovro o)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3690N1E1,N11E1 TS3690N1E1,N11E1
. . EBREZAN DC24V 1.0A/48 . . EBREZAN DC24V 2.0A/48
Torql'(;e N-m (kgf-cm) Constant Current Driver DC24V 1.0A/Phase Torque N-m (kgf-cm) CoE:s‘tI;nt Current Driver DC24V 2.0A/Phase
T 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) E 0.5(5) | -y
0.4(4) £ / H 0.4(4) | S ! N
r SN o
0.3(3) £ 0.3@3)
0.2(2) 0.2(2) |
0.1(1) [ 0l 0.1(1) E
0 0.t
10 102 10° 10 10° 10 10? 10° 104 108
TS3690N1E3,N11E3 Pulese Rate(pps) TS3690N2E4,N12E4 Pulse Rate(pps)
. . EERFZAN DC24V 3.0A/4H . 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
07(7) LSRR 1.2(12) T 1T
F — Full step £ ————  Full ste
0.6(6) [ Half stop] 1.0(10)F Half stop
0.5(5) E ||
o 0.8(8)
0.44) [ ] ( I 28
: / 0.6(6)F 1156.4m
0.33) £ S c
0.2(2) F 0.4(4)F
0.1(1) E 0.2(2)F
g £ Y
010‘ 102 108 104 108 010‘ 102 10° 104 10°
TS3690N2E5,N12E5 Pulse Rate(pps) TS3690N2E6,N12E6 Pulse Rate (pps)
R . EBEREZA/N DC24V 2.0A/48 . X EBREZA/N DC24V 3.0A/48
Torque N-m (kgf-cm) Constant Current Driver DC24V 2.0A/Phase Torqu1e2N1r;\ (kgf-cm) Constant Current Driver DC24V 3.0A/Phase
1.2(12)F T T T 1110 2(12)p T T T TT1T]
F Full step u — Full step
1.0(10 ) al
(10) E N Half step 1'0(10’: Half step
0.8(8)F > 0.8(8)- Ll
r N i
0.6(6)[ 0.6(6)F
0.4(4)F 0.4(4)
0.2(2)F 0.2(2)F g
o NN F M
oL oL
10' 102 108 104 108 10' 102 108 104 10°
TS3690N3E7,N13E7 Pulse Rate(pps)  TS3690N3E8,N13E8 Pulse Rate(pps)
. . EEBRFZAN DC24V 1.0A/48 . . EBRNZAN DC24V 2.0A/48
TOI’qt:GGI\igJ (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)F Full step r | Full step
F Half step C L |/
1.2(12)F ~ Half step
E N -
1.0(10)f LN 1.0(10)
0.8(8)F L
0.6(6)f i
0.4(4)F 05(@)F
0.2(2{ : \\
016' 102 10° + o ? ° * °
0 10 10° 10 10 10 10 10
TS3690N3E9,N13E9 Pulse Rate(pps) Pulse Rate (pps)
. . EBRFZAN DC24V 3.0A/48
Torque N n: (kgf-cm) Constant Current Driver DC24V 3.0A/Phase
1.6(16)¢ By TTTTIT 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)}
0.4(4)F
0.2(2) PR
0 E
10 102 108 10* 10°

Pulse Rate(pps)



=A%
High torque

2

56.4MmMmMm size 23)HB TYPE

Phase
Series

RoHSx#5it

RoHS compliant products

©)

AWG24, UL1430

+30
0

|

(i =
(O® Oy 3
15+025 15+025 ; S
. A
! E“f = I——
\J g LU e |
S
) @Y
(147.14+03 1.6+03 |6
2P 056405 445 2041 T L 1621
156.4m — =
iz =™ ATy | EREE | EBER | BEER |(V979VA|K-ITINT| E—IRL | 0-941-9v | B B | & &
Model Number Step Rated Rated | Winding |lnductance| Holding Motor Rotor Mass |Winding
B W 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 2.3 3.0 0.75 1.2 0.9 (9) 54 260 0.7 |TYPE2
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
© EARRERE —20~+50TC ® SY7IWTLA——0.025mm Max at the load
Operating temperature range Radial play 4.9N (0.5kgf)
@ EFIEH————100MQ Min(at DC500V) @ SFEEELR 80C Max(Resistance method)
Insulation resistance Permissible temperature rise
@ (EJME—— AC 500V (1min) HTER : E—IDT—AREMEERFIOCUT TBENEE L,
Dielectric strength *Note: Do not allow the surface temperature of the motor
case to exceed 90°C during operation.
@ XAS5AFFLA4——0.075mm Max at the load
Thrust play 9.8N(1kgf)
B
Wiring diagram
wEE [O#57518
TYPE 1 B Be HHE&YRT CW 7/ CW rotation from output shaft end.
A K—5 = B i "
Bipolar B red Step Blue White Red | Yellow
0 + - - +
1 + + - -
a # 2 - + + -
White Yellow
®) ®) 3 - - + +
0 + - - +
TYJEE_; (A& Black D575
Urﬁ;c;larj HhsE&kWRT CW 731 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
® (com) (B) 0 ON ON COM | com

17




INILVALA b—RILI4FE ovro o)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3653N1E1,N11E1 TS3653N1E2,N11E2
. . EBRFZAN DC24V 1A/48 . . EBRFZAN DC24V 2A/48
Torque N'm (kgf-cm) CoE:s)t:ant Current Driver DC24V 1A/Phase Torque N-m (kgf-cm) Cofs’t;m Current Driver DC24V 2A/hase
o T
— Full Step — Full Step
Half Step|| Half Step||
0.5(5) 0.5(5)
0.4(4) L 0.4(4)
L |
0.3(3) AN 0.3(3)
0.2(2) 0.2(2)
0.1(1) fsfs i 0.1(1) s—fs
0 i \\~ 0 A \\\
1 0 ?DOAI Rate (PPS) 10° 10° ?304I Rate (PPS)
ulse Rate ulse Rate
TS3653N1E3,N11E3 — TS3653N2E4,N12E4 —
. . EERFZAN DC24V 3A/#H . X EEBREZAN DC24V 1A/#H
Torque N°m (kgf-cm) Constant Current Driver DC24V 3A/Phase Torque N'm (kgf-cm) Constant Current Driver DC24V 1A/Phase
L R
— Full Step — Full Step
Half Step|| Half Step|
0.5(5) 1(10)
0.4(4) L=
0:3(3) 0.5(5)
0.2(2)
0.1(1) s To fs| f8
0 R N 0 NN
10° 10° }’01 Rate (PPS) 102 10° ?DOAI Rate (PPS)
ulse Rate ulse Rate
TS3653N2E5,N12E5 — TS3653N2E6,N12E6 —_—
. . EBRFZAN DC24V 2A/4 . . EBRLZAN DC24V 3A/4H
Torque N-m (kgf-cm) CoE:s)tLam Current Driver DC24V 2A/Phase Torque N-m (kgf-cm) Coﬁr?s‘t;nt Current Driver DC24V 3A/Phase
— Full Step — Full Step
Half Step Half Step|
1(10) 1(10)
1 ST ~~___\
0.5(5) \ ~ 0.5(5) N
fs fs fs fs Wl
0 ! Mi— 0 v —-o
1o 10° ?DOAI Rate (PPS 10° 10° ?304I Rate (PPS
se Rate se Rate
TS3653N3E7,N13E7 ulse Rate (PPS) TS3653N3E8,N13E8 lse Rate (PPS)
. . EEBRFZA/N DC24V 1A/48 . . EEBRNZAN DC24V 2A/48
Torque N°-m (kgf-cm) Co?stam Current Driver DC24V 1A/Phase Torque N°'m (kgf-cm) Co?stant Current Driver DC24V 2A/Phase
— Full Step — Full Step
Half Step LT T~ Half Step
1(10) ] 1110) |
0.5(5) 0.5(5)
fs| \s fs fs | §
0 | , N D] Tl
10° 10° Kise Rate (PPS) 1% 0 Rise Rate (PPS)
ulse Rate ulse Rate
TS3653N3E9,N13E9 —_— TS3653N4E12,N14E12 —
. . EBEBRFZAN DC24V 3A/48 . . EBEBRFZAN DC40V 5A/48
Torque N-m (kgf-cm) Coar?s)tLant Current Driver DC24V 3A/Phase Torque N-m (kgf-cm) Cofsjt;nt Current Driver DC40V 5A/Phase
— Full Step 2(20)
T T
L] i itz == — Full Step
1(10) - \ Half Step
1(10)
0.5(5) N
fs |fs fs |fs
0 \ N . N
102 108 102 108 4

104
Pulse Rate (PPS)

10
Pulse Rate (PPS)

24
D56.4mm
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Phase
Series

60MmMm size 24)HB TYPE

AWG24, UL1007

=A%
High torque

RoHSx#5it

RoHS compliant products

20025 20+025 Lz‘ "o%
o0 ~ S
laal O T— 11— UHHHHHEY S ik —— ——
SIS
\ 04714202 \ 15 )
‘ [160=03 L[ \4xe45 241 L 2341
fiz = ATFYTA | EREE | EREER | BEIER (VIT9VR|K-IT4UIMI| E—IRL |0-94F-v | B 2B
Model Number Step Angle| Rated Rated Winding |lnductance| Holding Motor Rotor Mass
2P B Eh o Eh Voltage | Current | Resistance Torque Length Inertia
60 Single Shaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase |mH/Phase| N'm(kgf-cm) mm  |x107kg:m? kg
—9Ymm TS3606N1E1 | TS3606N11E1 1.8 5.8 1.0 5.8 8.6 0.75 (7.5) 43.5 280 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
©® EREER —20~+50C ® SIY7ITLA——0.025mm Max at the load
Operating temperature range Radial play 4.9N(0.5kgf)
@ {EFIEH——— 100MQ Min(at DC500V) @ FFEEE LR 80°C Max(Resistance method)
Insulation resistance Permissible temperature rise
@ {EFME— AC 500V (1min) HTER | E-IDT—AREREEFIOCCUT THENZE 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

=5 G BT
= UJni_Tlarj(N(c;feB L't'dzjxﬁmd:’) BT CW A@ CW rotation from output shaft end.
™ Black P % BLR B | R/ OZE 8
21 = b 18 = 5 5
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
(A) Orange E 1 ON ON com com
2 ON ON COM COM
2 2 3 ON ON com com
(B) Red Yellow (B) 0 ON ON COM COM
R/BEE/ BEER

/8 # A = -
Red/White Yellow/White 1) R/B&iE BEESR
| W—

(com)

Note1) Black/White connects with Orange/White

Red/White connects with Yellow/White




INILVALA b—RILI4FE ovro o)

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’tLam Current Driver DC24V 2.0A/Phase
. TTTTIIT T T TTT11 0.9(9 TTTTTIT T T TTTTT
0.8(8) Full step 0 828; g Full step
0.7(7) e Half step 0'7 @ P Half step
0.6(6) 0‘6(6)
g.igig 0.5(5) A
: 0.4(4)
0.3(3) \ 0.3(3)
gfgg ] 0.2(2) i
. 0.1(1) H
0 o7 10 10° 10° 10° 0o 102 10° 10° 10°
Pulse Rate(pps Pulse Rate(pps
TS3606N1E3,N11E3 (pps) TS3606N2E4,N12E4 °ps)
. . EBREZAN DC24V 3.0A/48 . . EEBRFZAN DC24V 1.0A/48
Torque N:m (kgf cm) Constant Current Driver DC24V 3.0A/Phase Torque N-m (kgf Cm) Cofs’t:am Current Driver DC24V 1.0A/Phase
8252; T L 1.2(12) ‘ TTTTITT T T TTT]
ull ste| Full st
0.7(7) = Half Step 1.0(10) R Half step]]
0.6(6) 0.8(8)
0.5(5)
0.4(4) 0.6(6)
ggg; N 0.4(4)
0.1(1) 02(2) 8
010‘ 102 10° 10* 10° 0 10" 102 10° 104 10°
Pulse Rate(pps) Pulse Rate(pps
TS3606N2E5,N12E5 TS3606N2E6,N12E6 (Ppe) 28
. . EEBRLZAN DC24V 2.0A/H8 . . EEBRFZAN DC24V 3.0A/#8
Torque N-m (kgf-cm) Constant Current Driver DC24V 2.0A/Phase Torque N:m (kgf-cm) CoE:sjt:am Current Driver DC24V 3.0A/Phase D60mm
1.2(12) TTTT—TT T 1.2(12) T T T T
—~ E— ~—] Full ste
1.0(10) i Fulsen 1.0(10) = e
0.8(8) X 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° O10‘ 102 108 104 10°
Pulse Rate(pps) Pulse Rate(
TS3606N3E7,N13E7 TS3606N3E8,N13E8 ulse Rate(pps)
. . EEBRLZAN DC24V 1.0A/48 . . EEBREZAN DC24V 2.0A/48
Torqu<1a é\l“rz)(kgf cm) Constant Current Driver DC24V 1.0A/Phase Torqu;aé\brg)(kgf cm) Co?sjt;nt Current Driver DC24V 2.0A/Phase
: TTTTIT _ T T I77 : T T T 11T
1.4(14) Eulllfsttep 1.4(14) o~ Full step
1.2(12) el sTePUl 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) J
0457 102 10° 10 108 0 o1 102 10° 104 10°
Pulse Rate(pps) Pulse Rate(
TS3606N3E9,N13E9 TS3606N4E10,N14E10 ulse Rate(pp)
. . EERFZAN DC24V 3.0A/48 . . EEBRFZAN DC24V 1.0A/48
Torqu? gl_lrg (kgf cm) Constant Current Driver DC24V 3.0A/Phase Torque N-m (kgf cm) Cofsjt;nt 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%
160é2§)) 1.5(15)
0.6(6) 1.0(10)
0.4(4)
5(5
0.2(2) | 0-56) Nl
0 10" 102 108 104 10° 0 107 102 10 104 10°
Pulse Rate(pps) Pulse Rate(pps
TS3606N4E11,N14E11 PP TS3606N4E12,N14E12 (Ppe)
. . EERFZAN DC24V 2.0A/48 . . EERFZAN DC24V 3.0A/48
Torqug y(2rr;)(kgf cm) Constant Current Driver DC24V 2.0A/Phase Torquze N2m (kgf cm) Consjt;mt Current Driver DC24V 3.0A/Phase
) TTTIT F‘II‘ \tHH 5(25) T TTTI F\”\{\H
ull s g
2.0(20) . Half Step 2.0(20) =S Halt Stepll
1.5(15) 1.5(15) \
1.0(10) 1.0(10)
0.5(5) 0.5(5)
\\-\~ N
010‘ 102 108 104 10° 010‘ 102 108 104 10°

Pulse Rate(pps)

[

Pulse Rate(pps)
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2 86MmMmM size 34 HB TYPE =L

Phase
Series

1 80 ROHS3 itx
. RoHS compliant products

AWG22, UL1430

@
- 254025 25+025
g s
I
} g o:" T
DR et | (VAR O
®ls
@®
)
13015 4 i
935 1.52+03 (8.5)
[169.6+02 Ls
(18605 37+1 *1 3441
LN 2FvTE| EREE | ERER | SRER (V9792 iIHIN| E—9RL [0 | B B | & ®
Step Rated Rated | Winding |Inductance| Holding Motor Rotor Mass | Winding
B o T s Angle Voltage | Current |Resistance Torque Length Inertia Type
.| e -4 -m2
2p Single Shaft Dual Shaft Deg. | V/Phase | A/Phase | Q/Phase |mH/Phase| N-m(kgf-cm) mm  |x10-*kg'm kg
586mm
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 35 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
© EREEZEE —20~+50C
Operating temperature range
@ EFIEH—— 100MQ Min(at DC500V)
Insulation resistance
@ fEFME——AC 500V (1min)

Dielectric strength
@ AS5A ML 14——0.075mm Max at the load

Thrust play 67N (6.8kgf)

® SIU7ILFLA——0.025mm Max at the load
Radial play 4.4N(0.45kgf)

@ FERELR 80C Max (Resistance method)

Permissible temperature rise

XTER I E-IDT—AKRERERRIOCUTTHBENEEL,
%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 E Black
28
d=iR—5 Black/White
i (com)
Unipolar oy
Orange/White

S

Red [}
(B) (com) (B)

D575
HHs&WRET CW @ CW rotation from output shaft end.
B/HEE /B | K/BEEB
Black | Red |Orange| Yellow | Black/White connects |Red/White connects
Step with Orange/White | with 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

TYPE 2 (A) 5 Blagk 2/8&48/8ZAHECOM. Phase A COM are Black/White and Orange/White
NRak—5 #x/B&E B%EBHECOM. Phase B COM are Red/White and Yellow/White
IhN—27
(UNSLIVEERS) B'aCk/Wh'te B&iE B HR&&E H B&E B H&HKR B
Bipolar b Orangef\'fvﬁlt‘f'e Step Black&0range/lhite | Red&Yellow/White | Orange8Black/White | Yellow8Red/White
(Parallel connection) () 2———— 0 + + - -
8 %8 ﬁ/a 1 - ¥ n -
Red/] |Yellow.
White Whlte 2 - - + +
i la 3 + - - n
Red Yellow
®) (B) 0 + + - -
B/8&E /BZER  Black/White connects with Opange/White
TYPE 3 ) % Black R/BEE BEES Red/White connects with Yellow/White
. — 2/8
NRAR=S Black/White = 7R &
(YU—Z858) Step Black Red Orange Yellow
Bipo_lar series Orange fﬁ,ﬁi{% 0 + + - -
(Series connection) (A) 1 - + T _
#& Orange
2 - - + +
3 + - - ¥
0 + + - -

INILVALA b—RNILIYFE ou7o o)

Pulse rate VS Torque characteristics (pull-out Torque)

TS3684N1E3, N11E3 (TYPE2)

TS3684N2E6, N12E6 (TYPE2)

Torque N-m(kgf-cm) EEBRFZAN

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

4(40) T T 8(80)
— Full Step
\\\ Half Step
3(30) \\ 6(60)
2(20) N 4(40)
1(10) 2(20)
0101 102 102 104 —_—

Pulse Rate (PPS)

TS3684N3E8, N13E8 (TYPE2)

. X EERFZAN DC80V 5.7A/48
Torque N-m(kgf-cm) Constant Current Driver DC80V 5.7A/Phase
T T T TTTT
—— Full Step
8(80) N Half Stepl]|
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 TJTTT
— Full Step
Half Step
N
N
10! 102 108 10* —_—

Pulse Rate (PPS)
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Z*EZJ-“JDO Fa'fl \“ 2-Phase Step Driver

iR for DC Power
e . (Rl 1=

Super-compact & Low-cost Unipolar Type

.!ﬁ R Features

2 .

[e¢]

. INLRIE
. UEfE

. RS485v U7 )L@iEHkaEEALINIE, 1

. YATORT Y TERENC KRBV TR (R CRiBO N CERED,
BRIV ADREEZBHRICRET R, ¥ JOXT v TERE) (X
64) [CIFHELFEA.

BRIITEL NSUILI/ORUY U T ILBEN SDIES
TE—YZRETEFT,

HE-RREIFTRL, FEEHE— N THERTIEE,
E—9ID0E FEIEMEDHTHNIE. /VLARESRIFAE,
B0V O—STEE
HIfH (RA158) NESHICSEIRTIAEE,

. IVSA—IFEIF. USBTPCEERHEL TITLET.

HHtEY NPV T MR ERDEE,

BREYNTP YV IMNIR—LR—IHSREST DY O—RT
AEo

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

. RO ERERERAEEE.

. RRBUKREES.
TUZIVBEDBE O M VIEHHIRECHZ ModbustiEiR

gk,

B RS A\ Model Designation

- EHEE S  FAU9290NLIIIIEP27~28 2 B 12

AU9290N10L ]

—

OEFRAIx 7 9t vk (FI5T)

Connector set (sold separately)

ANEEBIUANEEZEERE
E#)/VVRESX2 Enable £S5
0: VAR 5V, TIYIAS 5V
1:RVAES 1BV, FYSIAS 1 24V
2 /V)W\}“-n 24V, FIFIAA 24V
SIVASIX4 Enable 58 %1
3 7I9IUAA, Enable 5 : 5V
4:7I9)UAA, Enable {55 : 24V
RS485 Enable 55
5:Enable §5:5V

6 :Enable {§5: 24V

1 ANE %I3JJ7JI/I/NJ&U?I"_9”Q
%1 The input signal is single ended.

R—35947

Input signals and interface voltage
Differential pulse command X 2 Enable signal Y**@’ o)
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 i

axJ9tv bFAE
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 I/O 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.

BARE outline

MIBESTEAZE
Unspecified dimensional tolerance: 1
72

4 6410,2 4

O © N

4—¢3.5
HY4) <+ F For attachment

46

CNI cN2
cN3 ! N 6

8 1
LD “********M******"@

%C I

(

3MAX

|

RSAN\FER AxI9tybER AxI9tybER LA AR
Driver model number | Connector model number Connector model number Contents of set
AU9290N10] EU3190N10 EU3190N10 XHP-8, XHP-6, SXH-001T-P0.6 X16

BERTHR Basic Specifications

£ R
Model number AU9290N10L]
< s DC15~28V
Power supply
REE—5 2481 ZIR—SHEHR
Motor type 2-phase unipolar
E—IRETSH NAOORT Y SEERNE. ATV AR E-IDEART Y SBE 64
Driving mode of a step motor Micro-step constant current drive; Step angle: 1/64 of basic step angle
EASE B
Rated output current 1.8 Arms
ERARE BERE : 0~ 50C, J8E : 90%RH LT (#&2EA D)
Usage environment Ambient temp.: 0-50°C, Humidity: 90% RH or lower (no condensation)




£ £ .
.%HE * '|'§EEE Function/Performance

AU9290N1 0L ({EAi#& < 1 =F) (Low price type)

£ R Model number

N100, 101, 102 ‘ N103, 104 N105, 106

o - 2 (1815) {STTREREEL © 1.0 MHz Max ZN)
INIVAATD Pulse input 2 points (Isolated), Frequency: 1.0MHz max. Not provided
=rsy ioital i 1 (HEHR) ‘ Sra (i) %2 1R (1)
TYIIAT Digital input 1 point (Isolated) 5 points (Isolated) %2 1 point (Isolated)
= - =
TV LA Digital output Not provided
SR Communication function Not g)rtcgjvided RS485
PCEDERR Connection to PC| USB2.0 (Full speed)

_ BER. BEE. KR BRGHER. B v ER B BEE. BEE F./IOX—IBE AEUFAER
TREHERE Protective function | Overcurrent, Overload, Step-out, Current control error, Current offset error, Overheat, Overvoltage,

Power down, Parameter error, Memory error

0= (= AEEEPROMICECIR
INSA—=F R Parameter storage | i~ 'in built-in EEPROM
Ieaps— ' X
e S oty | 20051

GRETRER/ N IA—IBRUEZITHEIBRT —5)
Parameters can be set and data can be monitored.

R : MIBESTE—NEFREESE—RICEE
BFE—R Operation mode Position command mod%e or speed command mode

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

F-Pulse/R-Pulse or Pulse/Direction

E—IDEARTY THOEKIE CTHRE

Set to be an integer multiple of the basic number of steps
OERP B LURIEPOERZTEIEERLL CTRE

JVVAFESE—R  Pulse command mode

NBT —IHERRE Position data resolution

A EETS
EYEM Motor current Rotating motor current and stopping motor current setting by the motor rated current ratio
oy Movement pattern | EDRE. B/ VR JIRE AR Z2TE

Moving speed, minimum speed, acceleration and deceleration

=5 o - RRIES. FBES. L. e HZRE
RRELENE Origin search operation Port assignment of origin signal, homing start signal, signal polarities and homing direction
= (ot LrRER UModbus hMiEIRTIAE
BE0R3)L Communication protocol Selection of communication protocol from Tamagawa standard or Modbus

Zpe= ; BIEERH. /N T+ DB, Ay FEY SR ETRE

UARTEE UART setting Baud rate, parity and number of stop-bits
EIEEM. STHRIIN., BTRA VI T I VA BRI TV TH=ERTE
Rated current, winding resistance, winding inductance and basic number of steps
EREL. BREEBRE. RSA/NDAT—I R EEEZI OB
Power voltage, temperature around power devices, driver status, etc.
WREAE B UE. E—IdERZE_I T8

E—9IVSAX—5 Motor parameters

B){EIRAE Monitor for operating conditions

s —o Monitor for control data Actual motor position, target position, actual motor current, etc. 218
BR328075—L1—R=E=J 0k RSN

7Z—LEFE  Monitor for alarm history

Possible to monitor the last 32 alarm codes.

%2 AU9290NT03EN104D/ SILAAAEEIF TV VAL S A
%2 Pulse input circuits are shared with digital input circuits in the case of AU9290N103 and N104.

.Eﬁ Connection

@AU9290N100, 101, 102015 @AU9290N105, 106MDFE
For AU9290N100, 101, 102 For AU9290N105, N106
PIN|[{E54 Signal name NS Connection contents /O PIN{SS4 Signal name| EENZ Connection contents /O
1| B/ VLR 1+ |F-PULSE / R-PULSEE—RDEER-PULSEIES AN IN 1 —
Command pulse 1+| PULSE / DIR E—RD&EEDIRESAS || L D+ RSA85Z=ENES D+ We)
2 =4 )¥)U R 1-  [R-PULSE signal input for F-PULSE/R-PULSE mode IN 2 + Side of RS485 differential signal
Command pulse 1- DIR signal input for PULSE/DIR mode
3 185/ VU 2+ |F-PULSE / R-PULSEE—RODEFF-PULSESS AN IN 3 _
Command pulse 2+| PULSE / DIR E—RD&EFPULSEES A L~ | D— RS485Z=ENES DA We)
Cl 4 [ #85/TLR 2-_ |F-PULSE signal input for FPULSE/RPULSE mode| | 11 G [, — Side of RS485 differential signal
’1\‘ Command pulse 2- PULSE signal input for PULSE/DIR mode ’}I
5 ENABLE + BRSO ES IN 5 ENABLE + EREpEFOTIES
6 ENABLE — Drive permission signal W 6 ENABLE — Drive permission signal
SXBNEIRD+A7Z £t SXENE RO+ 7Z 1 T
7 VDD Connect the + sia.ge of the drive p/(bvvver supply.| IN 7 VDD Connect the + sia.% of the drive plgvver supply.| IN
8 VSS ERENEEIRDGND % #5545t IN 8 VSS ESRENEEIRDGNDZ T IN
Connect the GND of the drive power supply. Connect the GND of the drive power supply.
@AU9290N103, 104D1HF5E 1 R—SE—IDER
For AU9290N103, N104 Connection of the unipolar motor
== - e N gz :z“:: oS
PIN|{f§54& Signal name ?ﬁ,’ﬁnm?\‘g?nnecuon contents e} PIN Sig%aﬁ%me e R /O
1 INT 7 o AT] IN 11 com | E—IDABEIE RFERRLCESL  |oUT
*““‘g)b)\jjlg‘zag‘;p(u;;bA/\")L,X ] Connect the motor of the A-phase common terminal.
7> - (38T - E—YOBHIEVImFZERLCIESTW
2 N2 Digital mpu_t\;z“g)ligi”j’;a;d pulse -1 N c 2 | COM2 | Connect the motor of the B-phase common terminal. | OYT
T2 - E—5 DA F =L TSV
c 3 IN3 b)\?jlgza;;pg;A =3 IN '}‘ 3 A Connect the motgﬁr of the K-phase Terminal, |OUT
FIT)UAN-4 Fzl3385) UL A- X E—5 OAMBIRFERRL TR
11\1 4 IN4 Digital ir;‘gut -4 or comm%rj-% pulse -2 5 IN 4 A Connect the mot?r of the %‘-phase tehrminal. out
59 JUAFIEENABLE ALZDIEVA T—5 DBiifHFZEHREL C<IEEL
5 InputCom DTigitat input and common input of Enable input IN > B Connect the rﬁ%@?of t%éﬁg-phase teermaL out
EXENSFOIIES B E—I DB FZ&kmL C</ZTh
6 ENABLE Drive permissioniignal IN 6 B Connect the motor of the )Bb»phase teer\'naL ouTt
TRO+ A2 -
7 VDD Connect the + side of the dr\véhpower supply, IN'|| = UsB MinB )
8 VSS BRDOGNDZ NN [ IFRITHIROUSBY —TIVERBL TPCLEIR
Connect the GND of the drive power supply. 3 | Connect to a PC using a commercially available USB cable.
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2*E17_-‘y7° Fa'fl \“ 2-Phase Step Driver AU9236N1

%ﬁfﬂ for DC Power
JIVATFYITEN=D ATy DR HOIEE

Switch between Full-Step, Half-Step

.!ﬁ R Features

. DWRAT vTERE (2009 BIEHE) &N—T T v ERE) (4005

ZIEE) B TERT

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

2. ATVEVIE—IDIRELRE2.0ANS5 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

ED
3. RSANEEES

LT 2/VLAAF R (CW/TILR /CCW/SIL
2) EVVIVRARO@EA ISR LTVE T,
4. RSANBRIEESOANDBIFTx bATFSHERINTVET,

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

IHRMERSANRAZEHTETT,

6. BAREKEZARLCHY ., HEMEEDER LRIFICKE up.

LEDRA]. E—9YB&:ELLE T,

and the motor stops automatically when a heatsink excessively heats

BEXRMEE Base Specifications RoHS-compliant I;(r)gldsﬁgz
i 74 Model number AU9236N1
BIR Power source | DC24~48V £5% 10A max
HHER Output current | 2.0~5.0A max/48 2.0-5.0A max./phase
gcﬁgaﬂﬁﬁétgﬁgg%%ﬁﬁﬂ) 1?5@2% excitation 2 ON ?Efjw_mag% excitation 2 ON
(2-phase excitation at shipping) glg;zt;ég(/ac OFF S‘gé\z’é:(/a‘ OFF

ANIES DO
Input signal circuit

T4 AT S ATHEF220Q (FEHRSHR)

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

AFTER10MALLE20mALRTF

Photocoupler input current ranging between 10mA and 20mA

. DIRESD I TS DEFREOER ST
1/\)b7\?\73 . 3 DIR signal's photocoupler current and rotation direction
1-pulse input FAYVTAAWF ON
PULSE Dip-switch U ON CWlgr CW rotation
DIR OFF
OFF CCW[EEs CCW rotation
ANES 7. CWAABEECCWAAD T+ MO T SEFRIFOFF. CCWASBHFCWAFID T =+
Input signal | 2/¥)LRAAS] F P AT NP SETRIGOFFDT LRSI, CW. CCWARIT/ SILAZ AUV &
2-pulse input E)—'us 'tchj ON ' Note : Make sure that the CCW input photocoupler current is switched OFF
CW Ip-swi u 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.
S 2—T)L TN TS DOERDONTE—I D REIY TN TS DEFRNDOFF CE—9 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) /\°)I/7xWES,u_secL)U:HJ:TJ‘\Uﬁ—F_D“UH%F'E-jZ;lsecu"F TF hb?i@%iﬁb“‘OND‘BOFFZ@M’E
(- uls\e el & SifarEiing 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.
EHES BT TF (IS) IM(BRENEEFR) (A) =i FEBE (V)X 2-1
Output signal | Current-setting terminal (15)| IM (Driving current) (A) = Terminal source (V) X 2 — 1

BEMRERRE
Overheat prevention function

Py T2 w7 2 ON
Dip-switch u

BAREKEZARLCHY., BEMREEDER LR IICRELEDRT. E—5B#ELL
UEFET . A vFONICTIREKBEF 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.

(S AHINIVADIL EUHSH)1sect. HAERNHIS0% | FE1EENES

BEHL N DY (HEFEEERE) In operation [EITVLET, Not in operation 1

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

(operation setting at shipping) TAvFAAvF | | gpg| normal rate about 1s after the first transition of the | F4w A wF OFF
Dip-switch input pulse. Dip-switch

- ) E B 0~+40C 90%RHLLT (GBI ET L)

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

Ambient

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

In storage —20-60°C (no condensation)




B Connection diagram

o
pd
w

2Ty TRSAIN
Step Driver
AU9236N1

i

COM
COM

EIEIEEIN R

CN1
—— DC+24~48V
—— GND

[N]=]

T4 HTFPCIE7NT (2 v—7)
Photocoupler 5V 10~20mA | cno

}‘2200 1]— cw. DR +

BERF (/T X1 oF 2[— CWDIR -
Dip Switch  229Q 31 ~cw PULSE +
ON\EM = 4— cow.PULSE -

Cos| 230 05]— EnaBLE +

%12 - LE— ENABLE -

.9+ﬁ3 Outline

J

QO]

5 85 4-$3.5XF

2-p4.5XF

36
24
—@
_'I_Q—
—&

1[0
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Z*EZJ_“‘JjFa'fI \“ 2-Phase Step Driver

%ﬁfﬂ for DC Power

Super-compact & High-performance

.!ﬁ R Features

2 .

o]

AU9290

. INIVRIED

. UEfE

. RATORTYTEEC KRN Z KR (RE CHBONCERS),
BRIV ADREEZBHRICRET R, ¥ JOXT v TERE) (X
64) ICIFFELFE A

I TRL. INSUILI/ORU YU PILEBENDDIES
TE—YZRETEFT,

HE-RREIFTRL, FEEHE— N THERTIEE,
E—9ID0E FEIEMEDHTHNIE. /VLARESRIFAE,

. RS485/U7JDL1:.1‘A% EERLNE, 1800 -5 TL#H]

1Hl (K1 580) MBS (CRITOTRE,

. IVSA—IFEIF. USBTPCEERHEL TITLET.

SRty NP YV TN CHEGDEE,
HHEYNZY Y INMIR—LR—=IHSHEEST DY O—NT#E,
(R—L~R—Y  https://www.tamagawa-seiki.co.jp)

. R ERERL AR RS
. R URKBEEH.

YUZVBEDBE O N IVIESHITECHZ ModbusBiEiR
ke,

- RAfi#& 54 FAU9290N10[I3P23~24%=2 B 2T

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 I/O 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.

O o N

B RS A\ Model Designation

QEFAIRI IV NFEIFE)

Connector set (Selling separatary)

AU9290NL I[ ][]

RS54 N\ dxJ9twv bER
-|_ 7\73'/_\712;_55!_ Driver model number | Connector model number
TJ@;I./)\ﬁC:EJSV AU9290N1 1,
1:/VLRIES 5V,
FFyaviss j_—“:j‘g)i}j\jj A AU9290N12[], EU3190N11
Rl ™ e AN AU9290N13[]
0: BULUVILRIBRBDH) 2 IN)LRIED
1:PIO FIIIWATED24V AU9290N20L1, EU3190N20
2:R5485 Interface voltage for input signals AU9290N40L]
31R5232C 0: 5\/df%r botlh pulse command AU9290N21[,
Optional function and digital input
8: Not provided 1 g\é\jofr ptélse clommand 283%38“355‘
(Pulse command only) or digital input .
1: PIO ! zz4g§nb$hpmicommamj AU9290N410, EU3190N21
2:R5485 and digital input AU9290N42[ ],
3 R232C AU9290N43[]
EEEFEESHE—9 @179t MRE Connector set content
1:DC24V 2B ZR—SRF VIS E—F 7. W Z 5 o3
2: DO RS/ T=M-537 75 | Comctor medel namber S comant
Power supply voltage and drive motor EU3190N11 XHP-8, XHP-6, XHP-7, SXH-001T-P0.6 X 23
;: Bg%ix %»pﬂase gnip(l)la/r step lmotor EU3190N20 XHP-8, XHP-4, SXH-001T-P0.6 X 14
: -phase bipolar/unipolar step motor
4: DC48V 2-phase bipolar/unipolar step motor EU3190N21 XHP-8, XHP-4, XHP-7, SXH-001T-P0.6 X 21
WEZR{IHR Basic Specifications
£ =R
e AU9290N1[ ] AU9290N2[ ] AU9290N4[ ]
5 l)? ~ —~ —~
Povvfr supply DC15~28V DC15~36V DC30~50V
BBE—Y 2181 ZIR— S8R 2MBNA R—SHE8R /1 = IR— S #&#R
Motor type 2-phase Unipolar 2-phase Bipolar / Unipolar
E—IEEHER NATORT v TEBREE). XT v BE: E-IDELART v AE64
Driving mode of a step motor Micro step constant current drive  Step angle: 1/64 of a basic step angle
EMHIIER
Rated outputE‘EEL)Jllfrent 1.8 Arms 2.4 Arms 2.0 Arms
ERRERE BERE : 0~ 50C, 8% 1 90%RH LI (& a])
Usage environment Ambient temp. Humidity or lower (No condensation)




£ £ .
.%HE * '|'§EEE Function/Performance

i Model number | AU9290N201J, 400] |  AU9290N[ 1] | AU9290N[J2[] |  AU9290N[I3[]
¥ i 2 (#ehx) ZSTTRERNREL © 1.0 MHz Max
IIVAAT Pulse input 2 points(lsolated), lIéregquenc . 1.0MHz Max.
sy ioital i 153 (@) 553 (@) 1R (1) 153 (@)
TYFIAS Digital input 1 point (Isolated) 5 points (Isolated) 1 point (Isolated) 1 point (Isolated)
sy i Z\] 15 (FE4R) =\ RL
TN Digital output Not provided 1 point (Isolated) Not provided Not provided
s /= . - 2L ZNV;
SRR Communication function Not provided Not provided RS485 RS232C
PCEMDEER Connection to PC| USB2.0 (Full speed)
} BE. BER. HE BRGEES. Bt YRR B BEE. BEK K/ ISX—9IRE AEUFAER
{REERERE Protective function | Overcurrent, Overload, Step- out Current control error, Current offset error, Overheat, Overvoltage,
Power down, Parameter error, Memory error
°= =) AEEEPROMICECIR
INoX—TEH Parameter StOrage | ctored in built-in EEPROM
iraEE— : X
IRRERTR Status display %\%CEECE))LO: LED

ERETRER/NNSA—IB KO EZIOTRERT — )
Parameters can be set and data can be monitored
R ; AIBESE—RFEEIREEDTE—NIRE

EFE—R Operation mode Position command modle or speed command mode

° e F-Pulse/R-Pulse &/zl& Pulse/Direction
JNVAEHE—R  Pulse command mode F-Pulse/R-Pulse or Pulse/Direction
E—IDERRT Y THDOBHETHRT
Set to be the integer multiple of basic number of steps
OEEPH KO EIEPOERE ESERLL TRE
Rotating Motor Current and Stopping Motor Current setting by the motor rated current ratio.

0.5~ BENRE., &/ VRE. NHRE. BREZRTE
Ba\y—> Movement pattern I\/\ovingxspeed m?nimumxspeed yécceteration and deceleration
o : RRIES. FBES . L. FisH a7z

[RREUBIE Origin search operation Port asignment of origin signal, hommg start signal, signal polarities and homing direction.
BHZEER UModbushVEIRTI8E

Selection for communication protocol from Tamagawa standard or Modbus.

NBT —IDfRRE Position data resolution

E—9ER Motor current

BWEFORD)L Communication protocol

- . BERRE.NUT DB, Ay FEVNRETTARE
UARTEE AT e Baud r/ate parity and number of stop-bit.
e Motor parameter | B, BEREN, BERA VT T~ BAXS s THERE

Rated current, winding resistance, winding inductance and basic number of steps
EREL. REEBRE. RSA/NDAT—I XEEEZI OB

Power voltage, temperature around power devices, driver status, etc.

RAEUB. EDME. E—YERZE I TRE

Actual-Motor-Position, Target-Position, Actual-Motor-Current, etc.

BEiR32007 5—AJd—RZEZSalRE 248
Possible to monitor last 32 alarm codes.

E{EIRRE Monitor for operating conditions

HfE T —5 Monitor for control data

7>—LEE  Monitor for alarm history

.}ztﬁ"-'}': Connection

RS1N

PIN |{§54& Signal name BEEAZ Connection contents /O
1 CbA/\)bdZ 1l+ F- PULSLEJL/SE PULSE%E l\l\ag)t*- R- P}JLSE ESAH IN
ommand pulse
2 FBS/INILA 1- R-PULSE signal input for F-PULSE / R-PULSE made. N
Command pulse DIR signal input for PULSE / DIR mode.
3 FBES/VLR 2+ F- PULSE /R PULSE E-RDEE L F- PUI._SE{ SATI IN
< Command pulse ULSE / DIR £— RDE= - PULSE B2 LA L
N 4 BR/INILR 2- F- PULSE swgnat input for F PULSE /R PULSE mode. N
1 Command pulse PULSE signal input for PULSE / DIR mode.
2 I;:E'\II\IQBBiIEE+ EXENEFTI{SS Drive permission signal %
7 VDD EXBNEERD + Al Connect the + side of the drive power supply.| IN
8 VSS ERBNEEIRD GND % #5 Connect the GND of the drive power supply.
1= K—SE—IDEE yi.ﬁ? v i
Connection of the Unipolar motor . / OUtllne
PIN |{§54& Signal name HE#TAZ Connection contents /{®)
E—YDAEIEVImFZEEHRELTCLES 4 64+02 4
! COM1 Connect the mgtor of the ?phggs(ejltommon termmat out 4—035
E—YDBHEIE VinFaEHELTIIEEN -
2 COM2 Connect the m?)tor of thgﬁgphggejbcommon Ferminal | YT BX) {3 For attachment
C
E—IDABImFZEFLCIEEIW
N| 3 A Connect theﬁnﬁot@if t}ﬁze i&—phase teerinal out ¥ D
R Comrect B Ry | OUT
phase terminal
E— 9 DBiRFERE L TS0 o
5 B Connect the nﬁ%tﬁgr?of gﬁéﬁg phase té’rmmal out &? ‘gb CN4
B E—5DB L CLIEE
6 B Connect the nﬁﬁoto?of gtﬂ% phase termmal out @
ONAR—SE—IDESR:
Connection of the Bipolar motor
PIN | 1§54 Signal name H##EAZA Connection contents 1/0
E—IDABImFZEFLCIEEIW
c | A Connect the nﬁot@if t}ﬁze i&—phase teerinal out é
N E—IDABImFZEERELCEEIW =
N| 2 A Connect the nﬁot@if t}ﬁ(e A-phase terminal out ©
SN ot AT R T | oUT
B E—9DBIEmF AL CLEEL MIBENTEAE
4 B Connect the motor of the B phase Eerminal ouTt Xaiﬁ)gi%fdﬁnfns_iolwal tolerance: +1
C | USB MinB ) ¥AU9290N2[[H £ TFAU9290N4ICINIE A
N | ORI IHERDUSBT — 7' )L W TPCE CN2i34E>TY,
3 | Connect to a PC using commercially available USB cable In the case of AU9290N2[ ][] and AU9290N4[ 1],
CN2 is 4-pin.
& ?ﬁﬁ%’:’?(gjf“/_a‘/lC_chUEEUi@'o ) ¥AU9290NIOIDi5E . CNAIEEEZShE R A,
4 | The connection signal differs depending on the option. In the case of AU9290N[]O[], CN4 is not implemented.
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High-voltage & High-power
.!ﬁ fR Features

2 .

[e¢]

. INLRIE
. UEfE

. RS485v U7 )L@iEHkaEEALINIE, 1

. YATORT Y TERENC KRBV TR (R CRiBO N CERED,
BRIV ADREEZBHRICRET R, ¥ JOXT v TERE) (X
64) [CIFHELFEA.

BRIITEL NSUILI/ORUY U T ILBEN SDIES
TE—YZRETEFT,

HE-RREIFTRL, FEEHE— N THERTIEE,
E—9ID0E FEIEMEDHTHNIE. /VLARESRIFAE,
B0V O—STEE
HIfH (RA158) NESHICSEIRTIAEE,

. IVSA—IFEIF. USBTPCEERHEL TITLET.

HHtEY NPV T MR ERDEE,

BREYNTP YV IMNIR—LR—IHSREST DY O—RT
AEo

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

. SRS ERTEREAEEE.
. RRBUeeEH.

TUTPVBEDRIET O NI)VIFBHAZLEICIIZ ModbustiEiR
gk,

2*E17_-“J7°F§'fl \“ 2-Phase Step Driver

%ﬁfﬂ for DC Power

O © N

B RS A /Y2 Model Designation

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 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.

.ﬂﬁ/. Outline

BEHNTIEAZE T
AU 9300N |:| I:' |:| Unspe(‘,lfled dimensional tolerance:*1
-|— -I—— ANESRIEBE 92
AV E £ ol ‘ gox02 . 1.5
7/9»7\73&55v ,1 L
S~ i 1:/VLAER 15V, |
7]'7‘/3/1%55 =i .
0 BLUDLRIESOH) 2 MR 24 N ®
1:PIO RESYSHEN
5 Reass FIIIANEB24V
3 :RS$232C 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 11
5 Ro18S 2: 24V for both pulse command —@m @
: d digital input
3:RS232C and digitat inpu 4XM3EES =
BEBELHHE—S 5 g
4 DC24V,/DC48V (DC15~55V & CIEFTAL) 2X94.5 9y NG
Power supply voltage and drive motor =D = D)L
4:DC24 7 DC48V (It can be used from 15 to 55V DC) 0 l‘:'hg; o
F LI
OEHA IR Ity N (BIF) ART Iy hAS | =

Connector set (Selling separatary) Connector set content

RSN\ aAxJIItw AxIItv R Ty hAE
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

BEZRMLHEE Basic Specifications

=
Model number AU9300
= DC15~55V
Power supply
BEE—Y 2HNAR—SHER L ZR—SHE#%
Motor type 2-phase Bipolar / Unipolar
E—SEESR NAOJORT v TEBRBE. A7y TEBE: E—IDEART v IBE+64
Driving mode of a step motor Micro step constant current drive  Step angle: 1/64 of a basic step angle
TERSHEIET
Rated output current /.5 Arms
ERRIE BEEE © 0~ 50C, J2E : 90%RH LT (f&F@Am)
Usage environment Ambient temp. Humidity or lower (No condensation)
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£ £ .
.%HE * 'EEE Function/Performance

£ =R Model number AU9300N40[ ] ‘ AU9300N41[] AU9300N42[ ] AU9300N43[]
o i 253 (#815) AFITTRERNEEL - 1.0 MHz Max
INVAAT) Pulke Imput 2 points(Isolated), Freéquency 1.0MHz Max.
vz igital i 1 (181%) 55 (E#%) 152 (185%) 1 (F81%)
7T Dl ingut 1 point (Isolated) 5 points (Isolated) 1 point (Isolated) 1 point (Isolated)
Stz il 2\, 15 (HE4R) N, =\
7N Digital output Not provided 1 point (Isolated) Not provided Not provided
e - ; Z\"] N,
SR Communication function Not provided Not provided RS485 RS232C
PCEDEHT Connection to PC | USB2.0 (Full speed)
N BEREEH. B BRHEER 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
°S {— 5= ANEEEPROMICEDIE
INIA—IEHR Parameter storage | siored in built-in EEPROM
2BLEDX1

RERT Status display Two-color LED

(RETVREIF SSA—I BLOE=ITREBT —)
Parameters can be set and data can be monitored
—R i ABERE—NRCFREETE—NIRE

BFE—N Operation mode Position command modyé or speed command mode

o co 1y F-Pulse/R-Pulse &7zld Pulse/Direction
INVAETE—F  Pulse command mode | ¢ b 50% puise or Pulse/Direction
E—IDEARRT v THOBEHUETHRE
Set to be the integer multiple of basic number of steps
QDB IR IR OERZEESERLL TRE
Rotating Motor Current and Stopping Motor Current setting by the motor rated current ratio.
TSN BENRE. /) VEE. hEE. BREZ R E
BE/NT— g DEIBEETT I\/\oving speed, minimum speed, acceleration and deceleration

=5 o ; RRIES. FBES. ik, Sﬁ&“)ﬁr‘?&‘“*
RrBLEIE QU SREE ClpREien Port aswgnment of origin signal, homing start signal, signal polarities and homing direction.
LR FModbushVEIRTAE
Selection for communication protocol from Tamagawa standard or Modbus.

pe : BISERE. /N T+ DB, Ay Py N R ETTRE

UARTEZ AT e g Baud rate, parity and number of stop-bit.

g NSA— EIEEM ST, BIRA VI T I VA BERRT Y THZERTE
E-INDA=Y whgier pariz e Rated current, winding resistance, winding inductance and basic number of steps
FEREE. FHIRE. RSA/NDRAT—IAEZE_I TR 2i8
Power voltage, temperature around power devices, driver status, etc. N .
REME. EDME, E—YBRZE_STRE RSAN
Actual-Motor-Position, Target-Position, Actual-Motor-Current, etc.
FS—LBRE  Monitor for alarm history BiL32B07 5—AJ—FEE=50/5

Possible to monitor last 32 alarm codes.
BMIEZHE Connection

AIBT—IDEREE Position data resolution

E—98ER Motor current

BWEFORIJL Communication protocol

E)fEIREE Monitor for operating conditions

HlfE T —5 Monitor for control data

PIN|f£5% Signal name EHTANS Connection contents /O
C =
EXENEIR DA ZE 1T
’1\‘ ! VDD Connect the + siége of the drive pjévver supply,| IN
SRENEIRDGND 7= £t
2 VS5 Connect tﬁe%jlsl@bjif the drive%c?\?ver supply. IN
O\ A H—SE—I DR R S D
Connection of the Bipolar motor Connection of the Unipolar motor
== 1= RES %:% 3T PN
PIN Sig1r'w:é’lj_r§me Conng%t%rl?qc?ntents 170 PN Sig1ﬂaﬁ1ame Conne%tﬁ;n c%ntents 170
— i s fray E—Y DA FZEZRL CLEEW
c ! A ConEnectgtg)eAA%@iﬁ% j&%htagert&m‘mat ouT C ! A Connect the motor of the }Ab-phase ESrminal ouTt
= b : 2 E—IDAEIE ik FEEHRL TSIV
’E‘ 2 A ConEnectgtg?eArrﬁ%%%ﬁr?o?t%e /A%;Cagertermmat ouT 5‘ 2 COMT Connect the rrTotor of thlgﬁ/—\?pha%e)éommon teermat ouT
— i 4 =X E— Y DBIEiRFZERE L TS L)
3 B Comnec?t?eBnﬁ%ltﬁgr?o?t%e }élf);wcagerterrtﬁ\mat ouT 3 B Connect the ﬂﬁO“LEﬁgr?Of t%{e‘fg-phase terminal ouT
" Foray E—YOBIHIEVimFEEHELTEEW
4 B COﬂEneCtgt?eBrﬁ%@?o?t%e%LﬁﬁggtgrrLT/1\mat out 4 com2 Connect the motor of tﬁzﬁB phase}léommon terminal out
¥ 1 ZR—SHERDE—I DIHE. ABBSIUBBIHF[FERLEE Ao i
E=x BN BT — 2BV TRBLIEZITL. g PO F L DEIEAES
PIN Sigﬁ:‘at name Connection contents 170 73“3:3[4;(§7_55L" i
ES/ULAT+ #In case of Unipolar motor, phase A and B terminals are not
1 Command | F- PULSLEJ/IE PUH?QE-EJE '\I?]()Dttjj R- aULSif%’sj\jj IN'| connected. Insulate them with insulation tape etc. to
pulse | A )
EENLZI=|  R-PULSEZignal mpot for FPULSE / R PU?SE 2) e prevent ground fault and short circuit with other terminals.
2 Command DIR signal input for PULSE / DIR mode. IN C [USB MinB
e VRS N| D7 9MERDUSB — 7' )L 2R TPCE
cl3 Command F- PULSE/R PULSE E—ROLEE : F-PULSEESAA | IN 4 | Connect to a PC using commercially available USB cable
N pulse PULSE/DIR E—RD&F : PU SEESA 73 [
3 85/V)UR2—|  F-PULSE S|gnal input for F-PULSE 7 R-PULSE mode.
4 Command PULSE signal input for PULSE / DIR mode. IN
pulse
TI9) JEVin
5 | Input Com Digjit—al input)éojjmmon tleﬁrﬁrﬁnal IN
EXEEFOJIES
6 ENABLE Drﬁllzeégnﬁgge sgnal IN
I VI VICRIBRBIET, ) }
7~12 | Connection signal of pin 7 to 12 of CN3 varies depending on the
option.
/L AESIECN3DT ~ 4 (CEFHLE D, Connect command pulse signals to pins 1 to 4 of CN3.
CN3M5, 6EV(CIF. BREFFOIES 2L T <EE L, Connect the drive enable signal to pins 5 and 6 of CN3.
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5#HX 7w ’E—9 5-Phase Step Motors

BOD CIEIREIDERENN T BEIRSHER T Y S E—S . E—IDHTH. RSA/NEHE R THERDVERZFET,
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.

JSUIHPARX  Flange Size [120mm ‘ []124mm

P34 P35
ATFvTA Step Angle 0.72° 0.72°
ERBEBTR Rated Current 0.35, 0.75 A/ 18 Phase 0.35, 0.75 A/ #8 Phase
Ki=L74Y7Mb7  Holding Torque 0.013~0.024N-m 0.018 ~ 0.028 N-m
i Model No. TS3682 TS3664
JSYIHYAR  Flange Size [(142mm [160mm

P36
2AFvTA Step Angle 0.72° 0.72°
ERRER Rated Current 0.35~ 1.4 A/ 48 Phase 0.75 ~2.8 A/ #8 Phase
Ki=L74Y7Mb7  Holding Torque 0.13~0.24N-m 042~13N-'m
i Model No. TS3667 TS3624
— O g |V m— \ =
5#HRX 7w ’RS4 ]\ 5-Phase Step Drivers

Power Supply DC EiF5¢&) DC Power Supply

ATTER Power Supply DC17 ~ 40V DC24V + 5%
BRENER Driving Current 0 ~ 1.4A Max. / #8 Phase 0.35A Max. / 18 Phase
B R Model No. AU9112N10 AU9298

Power Supply AC EF5RE) AC Power Supply

)
P43,44 P45,46
_ Driving Mode of a RAOORT YT RAO0ORTYS
B e Step Motor Micro Step Micro Step
. AC100V£10%, 50 / 60 Hz 848 AC100V£5%~115V+5%, 50 / 60 Hz 18
AJIER O SR Single Pahse Single Pahse
BRENTER Driving Current 0.35 ~ 1.4A Max. / #8 Phase 0.5 ~2.8A Max. / 18 Phase
R Model No. AU9118N2 AU9119N1
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SEHRATFYITE—I/RSANHEHEE—5
5-Phase Step Motor / Applicable Driver

_ Driving Mode of a IWATYT I N=TATY T = =7 [VF
E-IRELR Step Motor Full Step / Half Step N4 2J0RXF v 7 Micro Step

RS A /N\FR Driver Model AU9112N10 AU9298
ANTER Input Current DC17 ~ 40V DC+24V * 5%

[ 20mm TS3682 ® (N1. N.z type )
[ 24mm TS3664 ® (E1. 53 type)
] 42mm TS3667 L] (E1. Ez type)
[J60mm TS3624 L] -

Driving Mode of a = = ;
E—IBEH aimw JA4270RF w7 Micro Step

RSA/N\F Driver Model AU9118N2 AU9119N1
— AC100V10%, AC100£5%~115V£5%,
it Input Current 50 / 60 Hz&4H Single Pahse 50 / 60 Hz&4H Single Pahse

BEE—9 Applicable motors

[120mm TS3682 - -
[124mm TS3664 - -
[J42mm TS3667 (€2, E3. Eo~E8 type) (€2, E3. ES~E8 type)
[160mm T53624 ° b




20Mmm size 08)HB TYPE

o 720 ROHS3 itx
. RoHS compliant products

S
AWG26, UL1061 I

200"

9.2
2 74025 o
ﬁ TTTTTTTTITTTr l‘{ i‘ o’\g
4, il g
- = +025 P
g s NI L
5| <% P *u
s T i 1
‘ ! |\ axm2 2 2Min.
Depth
[116+02 15
[120+05 10+1 L +1 8+1
Mod?l Nﬁtmber ATFvTH | EEEE | EREBR | BEER |K—ILFOI8NLT| E-9EL |(O—9/4F—Iv| B =2
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
® SIY7ITLA——0.03mm Max at the load @ BFIEH——100MQ Min(at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
@® XS5A ML A——0.075mm Max at the load @ BFME——AC 500V (1min)
Thrust play 9.8N (1.0kgf) Dielectric strength
© ERREEE —20~+50C
Operating temperature range
@ SFEERE LR 80C Max(Resistance method)

Permissible temperature rise

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

o 720 ROHS3 ity
. RoHS compliant products

)

AWG26, UL3265

)Y
1(
300%°

% 1005 [ -
(032 2 TITTTTTTTTTT N oé
; M an 1005 i k] BN
f OE 77H—/_ ) e —— :L -
LA e ey i — '
S Lg il il k
JENENENENENN] D
4xM2.6 ZEE2.5Min.
[J19+02 Depth 1.5+02
[124+08 15+05 L+ 1041
.y . 2FvTR | EREE | BEER | SERER |K—LFUTND| E-IRL O—54F—Yv| B B
Step Angle| Rated Rated Winding Holding Torque Motor Rotor Inertia Mass
B T Voltage Current | Resistance Length
B o -7 -m?2
SinglelShiaft Dual Shaft Deg. V/Phase | A/Phase | Q/Phase N-m(kgf-cm) mm x107kg:m kg
TS3664NTET | TS3664N11E1 0.72 1.58 0.35 4.5 0.018 (0.18) 30.5 4.2 0.07
5 TS3664N1E2 TS3664N11E2 0.72 0.83 0.75 1.1 0.018 (0.18) 30.5 4.2 0.07
Phase TS3664N2E3 | TS3664N12E3 | 0.72 2.35 035 67 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
® SY7ILTLA4——0.025mm Max at the load @ HEFIET——100MQ Min(at DC500V)
Radial play 4.9N (0.5kgf) Insulation resistance
® XS5AMFLAL——0.075mm Max at the load @ {@FME———AC 500V (1min)
Thrust play 9.8N(1.0kgf) Dielectric strength
5P ® EREEEZ —20~+50C
024 Operating temperature range
mm
@ 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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A2MmMmM size 17)HB TypE

RoHSx# 5t

RoHS compliant products

AWG26, UL3265

300 %°

£l N oé
€3 DN el \ IR
K i 05 : S
- | R = ——
SIS
| 4XM3 RE45Min.
031402 Depth 2+02
(142403 2005 L1 1505 |
.y . 2FvTR | EREE | BEEA | SRER |K—LFUTND| E-9RL O-54F—Yv| B B
Step Angle| Rated Rated Winding Holding Torque Motor Rotor Inertia Mass
- T Voltage Current | Resistance Length
B o -7 .m?2
SinglelShiaft 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 54
D24mm
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 @ BFEH———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
© ERAREE —-20~+50C
Operating temperature range
0 SFEEELR 80C Max(Resistance method)

Permissible temperature rise
XTER I E-IDT—ARERERIOCUTTHEVEEL,
*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

15+05 J“ EC’:
’———‘ ~g
[ m
L@ @ X
[150+0.1 4xX@p4.5+02 1602 (5)
[160+0.1 20.6+05 L+ 15.5
= TS :
ot AFy7R| RERE | TERR | SWER | 700 | T—9BL| 0-5 | @ g | coolot i
Model Number Step Rated Rated Winding N%i Motor AF—I% I\/\as? Charact
Angle Voltage | Current |Resistance | Holding Length Rotor :
B i Torque Inertia
Single Shaft Dual Shaft Deg. | V/Phase | A/Phase | Q/Phase | N'm(kgf-cm) mm x107kg:m? kg AU9T18N2 | 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 0660 | 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 R gz
® SI7ILFLA——0.025mm Max at the load @ EFIEIT——100MQ Min(at DC500V)
Radial play 4.9N(0.5kgf) Insulation resistance
® XSAKMFLA4——0.075mm Max at the load @ EFME——AC 500V (1min)
Thrust play 9.8N(1.0kgf) Dielectric strength
O FERAMEE —20~+50TC
Operating temperature range
@ T RELR 80°C Max (Resistance method)

Permissible temperature rise

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



NILVALA b—RILI4HE ovro s

Pulse rate VS Torque characteristics (pull-out Torque)

RS /\ Driver AU9118N2

fs:Max. Starting Pulse Rate

EHBREM Input Voltage AC100V
Gen. Test Cond. | —  Full Step 0.72°/Step
Torque N'm Torque N:m Half Step 0.36°/Step
10 t Phase Current 0.75A 10 t Phase Current 1.4A Pulley Inertia : 500 g-cm*
- L =TT
0.5 0.5 \
\ \\
AL N
f f3 f
0.0 [t i 0.0 \ I
10 102 108 104 10° 10 102 108 10* 10°
— Pulse Rate(PPS) — Pulse Rate(PPS)
1-1 1-2
Fig. Fig.
Torque N-m Torque N'm
5 t Phase Current 0.75A i t Phase Current 1.4A
1.0 1.0 TN
0.5 0.5 \
\\ N\
fs | fd fs 1S N
0.0 T =N 0.0 A B
10 102 10° 104 10° 10 102 10° 10* 10°
— Pulse Rate(PPS) —  Pulse Rate(PPS)
1-3 14
Fig. Fig.
Torque N'm RS /\ Driver AU9119N1
5 t Phase Current 1.4A
e fs:Max. Starting Pulse Rate
HBHBRES | nput Voltage AC100V
20 H Gen. Test Cond. | —  Full Step 0.72°/Step
[ Torqueka-m Half Step 0.36°/Step
N . i . . 2
1 i (kgf-cm) Phase Current 2.8 A Pulley Inertia : 100 g-cm
S5 - 1.8(18) =T
/"/—
1.0 =11
1.5(15) —
05 =
N
I O (= = N N B R I A
0.0 NI
10 102 10° 10¢ 10°
— Pulse Rate(PPS) 1(10)
1-5
Fig.
0.5(5)
fs| WS
bl L ‘
0T e 100 10+  Pulse Rate
(PPS
2

Fig.
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QuinTep

BIHAT YT RS54 I\ sohase step oriver AUIT12N10

-EE-:E m ROHSHH
DC Bin i for DC Power RoHS compliant products
W45 R Features

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

@ BXENER1.4 A/4E Max @ Output current 1.4 A/phase max.

® FhEiA FULL., HALFZR 5w @ Exciting mode of Full/Half step

® \HES1/LABR. 2/ L AHEE @ Capable of switching the input signals of

N P~ B 1-pulse mode & 2-pulse mode
® BEALY b/ RN @ Automatic current reduction function

o ﬁE%E @ Low price
@ J\EERE @ Small size and light weight
Bt ¥k specifications
158 Items ft#%fE  Specifications

DC+17~40V 3A max.(&HEEER)

ANIER PO SLIgplY DC +17-40V 3A max. (total current consumption)

1.4A Max/48 1.4A max./phase

== JZ=
fﬁﬁﬁﬂfﬂ P BRI EBEZCP+-CP—BICHL T LB, (2 [VI=1 [A/48])
S RU2—ARVITERIE 0~1.4 A/IBCTHEEREN TIEE,

Qutput current

(1.4A/phase at shipping) The voltage corresponding to the output current is transmitted between CP+ and CP—. (2V = 1 A/phase)

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

m B A3 =R (ZIVRFw0.72°/STEP) 1 (N\—=DZFw0.36°/STEP) 1
(HEErRE 4-548 RN (Full step: 0.72°/step) ON (Half step: 0.36°/step) ON
Excitation mode 4 18I 4-phase excitation ; 4-5 18t 4-5-phase excitation ;
(4-5-phase excitation pattern | FqwFRAwF OFF FAWTAAWF OFF
at shipping) Dip-switch Dip-switch
A BhE S O B TFMATSATIEST 390 QUERRSER)
Input signal circuit Photocoupler, input resistance: 390Q (Refer to the connection diagram.)
DIRESD 74T SDEREDER S
1 JSILAAS 2 Photocoupler current of DIR signal & rotation direction
5 = | on
1-pulse input FAVTRAVF _ )
Phase PULSE Dip-switch D ON CW [@l#: CW rotation
Series DIR OFF
OFF CCW [@l#s CCW rotation
ADES

Input signal | 2 /)L Z A7 2 ON EINIVZAAFIUTWVIBWATID T4 AT SERIFOFFDI &,

2-pulse input FUAVTRAVF F BBFICCW. CCWAAIT/ SILRZAALBENT &,

(@ 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 TN TSDOEFRHNONTHERIEE Non-exciting for photocoupler current ON

Enable TANATSDERHOFF TRl Exciting for photocoupler current OFF

JYVRME 5y secl b 37 EUSTRUBSRE 1 u seclR
Pulse width: 5us min., Rise-up time: 1us max.
JNIVARERE 5 u sec b/ VIV RERE 50 KppsUF
(82 V)L AAA) Pulse interval: 5us min., Pulse frequency: 50 Kpps max.
(2-pulse input at shipping) JSIVREEE1":14~8 V,"0":—8~0.5 V
Pulse voltage: "1" = 4-8V, "0" = —=8-0.5V
TN ATFSDOERNOFFRNSONTENE
Triggered at the edge of OFF to ON of photocoupler current

BEyhLy hgoY 2 1E8S HAOBERIEER D 60%Y 2T 2.

Automatic current reduction The output current when stationary is reduced to approx. 60% of that during operation.
BFERBAEEEE 0~40°C 90% RHLUT (fEERETL)

Operating temperature & humidity | 0-40°C, 90% RH max. (no condensation)

=1 g # 95g

Mass Approximately 95g
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BB Connection diagram

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

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

ey N % M Name Pin No. % # Name
=~/ No.
Pin No. 1 JSNILAASDEF 2 JNILAASIDEE 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 &R Power supply GND
3 DIR + CCW +
5 &R Power supply GND
4 DIR — CCW —
6 E—94E#E & Motor lead : Blue
5 AX—7JU+ Enable +
7 E—94E#E 77 Motor lead : Red
6 A4 %—7)L— Enable -
8 E—9#5MR 18 Motor lead : Orange
9 E—I#EHR R Motor lead : Green
10 E—I#EHR 2 Motor lead : Black

[N AV
Inside of driver

2 Nm B b
Inside of controller

—

|——DC+5V /7 (30mA Max.)

DC+5V, 17 390Q o
by . utput
> mMK |23 @& DC+17 ~ 40V
(PULSE) ‘57 45 Power supply
— GND
3! 390Q

IRK
(DIR)‘E)’ £ Black * Red

5 A?@Oi‘) 5
6 Ywﬂv«K p B1H Phase
({2‘»_7"”/){ 7 5*@27_“‘/75&—&
(énable) . 8 % G 5-phase step motor
_ #& Orange
- 9 C1H
Phase
10
CN1(B6B-XH-A) CN2(B10B-XH-A)

.9“*3 Outline

B10B-XH-A (JST)

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

] ]
\ o
ij D E / 2-¢3.5
© © g A ~| v
— o
4| cp |:| |:| 48[ g <
© ON il S =
CP+DIP SW Ch1 mQ 0 i
OFF 1|[z==eee LG N
! (77) -l B6B-XH-A (JST)
8602 #8F XHP-6 (JST) /8
Mating connector XHP-6 (JST) attached
93 4xC2

HHEICEER

Name plate on

rear surface

| |

(31)

32

&O 1

175"

e

54
RS1NX
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Phase
Series
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QuinTep

5*57'(7 DZT“/? |‘7‘f’\“ 5-Phase Step Driver AU9298

DCHE;RH for DC Power
WiF B Special Features

@ AHEEDC 24V
@ EXEER0.35 A/HE Max

@ BEFALY NI DMEETIIIVAA v F TEH
@ EART v I BICHUTRA25055EIT]4E

RoHSx# 5t

RoHS compliant products

@ Power supply DC 24V
@ Output current 0.35 A/phase Max
TEalgE @ Value of auto-current reduction can
be set by digital switch
@ Maximum 250 inter polarions of basicAt
step angle

Bt ¥k specifications
58

Items ft#kfE  Specifications
e Driving type | ¥AJ0OXFv AT Micro-step drive
AHEE Power Sunply | DCT24V £5% 0.8A Max FERERFHREEM. E—IYOEH. T—IEFFICIIERIETT,
= PPY | 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
554 SignalName| # &8 3 B4 Functional Description AJHEH Input Resistance
CW++ 170vIARED/VIVAES AT Pulse signal input for 1-clock mode 2200
CW— 270vI HREDIERES AT Forward rotation signal input for 2-clock mode
CCW+ 170vIARFOEERAEIERAS  Rotational direction input for 1-clock mode 2900
CCW— 200vI /AREOYERES AN Reverse direction input for 2-clock mode
H.O+ E—9IRhEOFFHIEES Motor exciting OFF control signal 2200
ADEES H.O— “1"CE—YRHOFF “1” means motor exciting OFF
Infpuic 5 gl JVILR1ME 0.5 u secd £ IT EWUITRUBSR 1 u secU™  Pulse width: 0.5 s min, Rise/Fall time: 1us max
JSILARRE 0.5 u secl k. /S ILAREES00KppsA T Pulse interval: 0.5 s min, Pulse frequency: 500 kpps max
TANATFSAAN] :3~5V, [0] :=3~0.5V Photocoupler input [1]: 3 to 5V, [0]: -3 to 0.5V
THMATSOERNOFF GHIE0) ' SON (GRIET) TEIME  Triggered at the edge of OFF (Logic “0") to ON (Logic “1") of photocoupler current
1270v771EE. CCWA 0" DERCCWEER CCW rotation with CCW input “0™ in 1 clock system
JSILZAAAUTWIBWVWASD T4 M FSEFRFOFFMDIE 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.
{ES% SignalName | #% #E X B3 Functional Description
ZP+ R HES Output signal of excitation at origin
HoHE e ZP— R ON ON while excitation at origin
Output S|gnal > —o >V AN [01DFFONITEY. 0.72BDE—I DIFEF7 . 2EBICHATN D BRI ARICRT Y TAZYVIRZ
FERFHEASNBVEENHUFET,
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.
Hge JSIVZAAD AR BEIAL VN OV A OO Ty TEYR
Function Switching of pulse input method, automatic current-down and switching of micro-step angle

EHBEHEREE 0~40°C RfBLIBWLT &
Operating temperature range | 0~40°C don’t freeze
= A A R E 0~85% #EELIEWLIE

Operating humidity range

-0 ~ 85% no condensation

HEREVIESR

TE Switch function setting

FYTRA YT
Dip switch

No. |ZRm Symbol HBE Function ON OFF
1 cK INVAASTAR 170vI7AR 270v7hH
Pulse input mode 1-clock mode 2-clock mode 1 o
5 5.3 | 2 33U—Xi 33— 23U—2X =i
Switching of 2 + 3 series 3 series 2 series damm b
3 op | ERAT fAIEOFF <00
Unable to be used OFF during operation
4 D B IOy AUVRTIILRW | HUVRT DV
Automated current reduction Invalid Valid

DEMDRE 1
Setting of interpolation 31

FEMDEFEFO—IV—ZAvFDA[BZ FELDRIIBRUVCERELF T,
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
29— PEI Interpolation 1 2 4 5 8 | 10 | 20 | 40 | 80 | 16
2 series B 2Ty TE0.72EDREE—IE XA vF5(1092) DHRETHRENT D A B C D E =
e oo otes having a st le of 0.72° being driven at
— 1) .8 The standard motor having a step angle of 0. eing driven a
Dz/rg\y’;_ sv%w‘tch position 5 (1/10 interpgtation)protgtes 0.72° with WgO pulses. 25 50 | 100|125 200 | 250
Rotary Switch AAYFAIE Switch position 0 1 2 3 4 5 6 7 8 9
39— DEEL Interpolation 1 2 3 6 | 12 | 18 | 24 | 32 | 36 | 48
3 series Bl 27> FR0.7 2 DEHEE — 5 T729 8 (BICHE) D55, 1/ T0d | A B c D E F
B Pvotor 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 interpgtation’)grotgtes 0.01° with ogne pulse. 60 72 [ 1201160 | 180 | 240
%1 > %1 i
1NVADRATORTY SEE= EFATVTR Micro-step angle of 1 pulse = Basic step angle

DENEL Interpolation



REBEDESERAE Switch function setting

ALY hTD VBRI
Current reduction setting

E—IEIFEOBRATEIGT v A wFE The output current to the motor when stationary
TEOMEBICEDETRELET. is set by the dip-switch as below:

11 25% (MDA v F ERIMA) !
21 75% (HDRA v FHRAE)

3 45% (BDRA v FEIRAAD 3:45% (Inner part of switch) (Ratio to the
(BB BRI T BLETT) driving current)

Bt VU AAFIEHI150mseC TE—I BRI The current decreases to the set value at
BEENICRELBICRIUET,

1 25% (Outer part of switch circuit as shown in
the left illustration)
2 :75% (Center of switch)

approx. 150ms after the last pulse input.

TV ALY F
Dip-switch

OB

(AT S

MEHiE Connection diagram

= N
Controller .
K21/ AU9298 509 EVFPYAY
_——=—— 5 pin Connector Pin Assignmen
_ 1| cw+ wosma | SAU—RDIZE | 10A8U—RFDIHEG
cw/ v R1 WIES| ~otor with 5 Motor with
e 2| Cw- NS leads 10leads
3| ccw+ 5 &
cow/zm >< \ A1 1 Blue Blue + Black
4 | CCW- P P
5 | HO+. 2 Red Red + Brown
D O S 3 & o
6 | HO- Orange Purple + Orange
4 i EHR
R3 Green Yellow + Green
sregmEs Y 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 UE HE _
Function - Part Name [ Part Number |Quantity +DC24V 1
EBRIXTI2EY) XAP-02V-1 1 ov 2
Power connector (2-pin) (JST)
- . |
E—92x79(5EY) XAP-05V-1 1
Motor connector (5-pin) (JST)
E50%I9(8EY) XAP-08V-1 1
Signal connector (8-pin) (JST)
IRIIEY BXA-001T-P0.6 17
Connector pin (JST)
RIYNNR—=TZR—Y)
Phenol resin spacer CX-306 4
A Y -
BM5H2E Outline
g RIER B E T1yT 2 F Unit of all dimensions is mm.
~ Current-down setting Dip switch
~A7OxTyT

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

45105
37i0.2

4x¢$3.5
< (4)
Eawggens) MADE IN JAPAN o N
AU9298  RoHS ,_J -
$2MR Name plate *
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QuinTep

5*&7'{7 DZT‘yj F7'f’\“ 5-Phase Step Driver AU9118N2

B H for AC Power
WiF B Special Features

® ASERAC 100 V
@ EREFER1.4 A/4E Max

@ AT v AT UL TRA2503ITT8E
@ BEALY N UMEEO—IU—AA Y FCRETAE

@ HENERL) ) MR RETRE
@ ECT X hERED Y

Bt # 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
rotary switch

@ Switching of output current can be set

@ Effective built-in test function

2

—
+al

=
1

I

P
b

I

AC

z8

158 Items ft#RfE  Specifications
ATIE) Power supply AC100~115V+£10% 50/60Hz 3.5A Max
EXEIEEE  Output current TEASEBM1.4 A/HB Rated current : 1.4 A Max/phase

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

O—9U—SWI[RUN]JICK>T.0.35~1.4 A/ FTHRENTEE.
Capable of setting the current to 0.35 ~ 1.4A/phase by the rotary switch "RUN"

&N Driving type NAR—=SRVI TV EBRIBFHU Bipolar pentagon constant current drive
== - , - ATHEHT
Signa’l?name ® A H BB Functional description InpUt resistance
F+ 170y BN/ VLES AN Pulse signal input for 1-clock mode 2200
F— 200v7 /AREFEOCWEEES AN CW rotation input for 2-clock mode
R+ 170vIAREBOOEREEHERAT] Rotational direction input for 1-clock 2200
R— 27 0vIBHREBOCCWEERIES A S CCW rotation input for 2-clock
ANDES p—— ” .
Input sign; H.O+ :E”—9ETJMOFF%|J1§M§% Motor exciting OFF control signal 2200
H.O— 1" CE—IREOFF "1" for motor exciting OFF
JVVAME 0.5 u secd b 37 EUITRUBERE 1 1 seclH Pulse width : 0.5ps, min., Rise-up time : Tus, max.
JNIVRREIRE 0.5 u secll . /YL RELEEL 500 KppsEUF Pulse interval : 0.5ys, min., Pulse frequency : 500Kpps max.
JNVREBE1"3~5 V0"—=3 ~0.5V Pulse voltage : "1" for 3 ~ 5V & "0" for -3 ~ 0.5V
TAMN TS DETRNOFF GHIEEO) SON GHIET) TENME Triggerd at the edge of OFF (Logic '0") to ON (Logic "1") of photocoupler current
170vI AHBERAFT0"DEFCCWIOEL %1 CCW rotation with CCW input of "0" in 1-clock system 31
== o = , o evaLie)]
Signa’l?name B oA 5 5 Functional description Output resistance
Z.P+ FERBRENES Eam#EsEAT4~ Output signal of exciting at origin .
HoHE e 7 p— 7‘37°70N DC30V.50mALLF (Photocoupler ON, DC30V, 50mA Min)

Output signal

B> —2 > ZH01DEFONICIEN, 0.72BEDE—I DBE(F7.2EE(IC50ME /Ot /15N 2. &
TV T ONEEZENIRR IR FENTINBVBED S 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.

EBRIRARICIATOR

NATORTYISHERRE
(LE7ET8EM1:5)

Setting of micro-step

interpolation

(M1:5 at shipping)

O—9U—SW M1 THEEZRET Do Set the interpolation by rotary SW M1

BEES Set No. o1 J2[3]a[s5]e6e]7[8]09]x M1

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

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

FEES0. 1 DEFFHZICT 16D BIDEIRENFRENE 13D,
When the micro-step interpolating No. is set to "0" or "1, 1/16é-interpolate low-frequency driving takes place inside.

R EERDEKRE
(HEFErBFERE RUN:C)

Setting of driving current

(Set to RUN:C at shipping)

E—IEEFOERFO—IU—SW RUN [CKO>TTREEERNOREIRUCEET Do
The output current to the motor in rotation is set by the rotary switch "RUN" as shown in the table below.

REHS Set No. 0 1 2 3 4 5 6 7 8 9 RUN
(A Current(A) |0.35]0.44|0.53|0.61[0.70(0.75]0.87|0.96|1.05|1.18 S8y
AlB|]c|D|E]|F PN
108>
1.22]1.3011.40[1.48[1.57 | 1.65 N

BEhlLY hTDUERE
(785 E STOP:5)

Automatic current reduction

(Set to STOP:5 at shipping)

—9RIEROERIFO—IU—SW STOPICK DT FEERNOEIRUTETET 2o
COBUBFRUNERICH I B/ —E VT T/ IVAAF#H#1 50ms TEFEL T o
The output current to the motor when stationary is set by the rotary 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.

FREES Set No. 0 1 2 3 4 5 6 7 8 9 STOP
% 28 | 32 | 37 | 41 45 | 49 | 53 | 57 | 62 | 66 @‘189
A B C D E F 0@
G
70 | 74 | 78 | 82 | 87 | 91




158 Items ft#kfE  Specifications
No. | &R Symbol #EE Function ON OFF oN
1 TEST BoT AR #60ppsTHlEE %3 | BRENE -~
Fy j°7:r:(ﬁj FDERE Built-in test function Rotating at 60pps Normal operation o
it 20307 o | ok | ZOvoTER 100v05% 200V B o
i ) ) Switching of clock 1-clock mode 2-clock mode -
Setting of dip-switches ]
(Set to off at shipping) 3 D BEhL N DY HAUIRNTOVURW | ALUNTDVT B i
Automatic current reduction Invalid Valid F%nt
Al oy | BEEEDR BEBNL x4 | EEEE surface
Swiching drive-voltage High speed & torque Normal operation

BERAEEREE
Operating temperature & humidity

8

Mass

0~40°C 85% RHL T (fEFBRRETL)
0~40°C 85% RH max. (no condensation)

# 750g
Approximately 750g

il

B Connection diagram
[ o= v 2

! ; . SRETShE T BTA SANKE
Pin assignment of terminal board Inéld/el\cl):; cgnqqrglﬁler T%(')T;irfzm In';iggé;@r?\[/ger
o BCHRAIZS Description of wiring s DOV} F+h 2200
2 No. " 5%U-KpE-9| 10 AU—RFDE—Y Example of o
PinNo. | %?E Motor with Motor with connection F- H“K e
unction 5 leads 10leads T%ron;Lr&al Blac%;
|| EoRR 5 H+R R+ !
Motor lead Blue Blue + Black | FER | 2
g4t s Ditto” i#
) |E-oER[ & I e 3 o
otor lead Red Red + Brown f H.0+!| 2200
E—SHEHR 18 B8 o 4
3 Motor lead Orange Purple + Orange H.0- HNK 5
. | TR | R Eiig X
Motor lead Green Yellow + Green It EIRAC100V (71l)
TG = B+ IN EIEACT00V (M Sl
5 | Motor lead Black White + Gray — E RIRACTOOV (D
= : - IL—LTFR
L | power supply AC 100V 7P % ;I\,\{T Frame ground
N Power supply AC 100V ——
FG TU—LTSUR
) Frame ground

BY9HZE Outline

Unit of all dimensions is mm. 1 CCWOERE(F, E—YHAE—IBS TSV IANS
BT KEEtABEICOEmT 2 EZRLET,

CCW rotation means that the motor shaft rotates

counterclockwise when viewed from the motor

mounting flange surface.

%1

% 2

1 /f)bl@?%ﬂﬂl?‘yfﬁﬁi%igm

Bl BART v F072E HERBOHEDHE
1 /\%103749Dz?\ﬁ’%rs:%:o.oowg

Basic step angle

: Micro-step angle for 1 pulse = m

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.

I HBRDORTEICEHDSTABTHOE0PPSZEREL.
T4 T 24w FN0.2 'ONDEsIFCCWEIER. OFFD
BFFCWIDOEL,

1 Approx. 60pps is generated inside, regardless of
the split setting: CCW rotation when dip-switch No.
2 is ON, and CW rotation when dip-switch No. 2 is
OFF.

130+

518
RS1N

QuirTep  DRIVER

§ TYPE AUST1ENZ
S |
# TAmoan S
™ q e

¥4 L/HVOB®ES MUIERIFE. E—9FDRMNELL
BUFEITOTTEFRLS LT,
%4 1 When using high-speed high-torque L/HV, take

care to prevent overheating of the motor.
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QuinTep

5*&7'{7 DZT‘yj F7'f’\“ 5-Phase Step Driver AU9119N1

RoHSx# 5t

(= =N
Fﬂﬁm for AC Power RoHS compliant products

B}F R Features
@ )\ HEEAC 100 V ® Power supply AC 100V 4
@ EXEE 2.8 A/FE Max @ Output current 2.8 A/phase Max
K . X . g
@ EAZAT v B U TERA2509 2T @ Maximum 250 interpolation of basic step angle L
@ AEEEREHI AT : \L/arlge cafpactlty for outtpuctj potyver e et ies
® SHNLY IO UEETYIINAL vFORETR  ® oue of aulocument reduction can be setby it
® EHEHYYRABTTLE itehing of
RN ‘:i = @ Switching of output current can be set -
® SCT R ~MERESD Y @ Effective built-in test function i l
Bt # Specifications - I
S| ltems fI##E  Specifications :
ASIER  Power supply | ACT00V£5%~115V+5% 50/60Hz 3.5A Max V)
EXB)EER  Output current | EAEEM2.8 A/#8 Rated current : 2.8 A Max/phase
(H7erhss 2.8A/48) FIFILSWIRUNIICEKST.0.5~2.8 A/HB FTHRENTJHEE,
(2.8A/phase at shipping) Capable of setting the current to 0.5 ~ 2.8A/phase by the digital switch "RUN"
& Driving type | N\AR—5R>9 TV EBRERENST Bipolar pentagon constant current drive
Sigﬁ’l%néme ¥ BE & BA Functional description Inpu)t\?ejffgsgnce
F+ 170vI7ARED/VILRIES AN Pulse signal input for 1-clock mode 3000
ES 200v7/AREEOCWEEES AN CW rotation input for 2-clock mode
R+ 170voAREBOOERSEHERAT] Rotational direction input for 1-clock 3000
R— 27 0vI AR OCCWEERIES A, CCW rotation input for 2-clock
H.O+ E—9IBOFFHIEIES Motor exciting OFF control signal 3900
A e s H.O— “1"CE—IMOFF "1" for motor exciting OFF
= =
Input signal CD+ BEALVNIDUMTALYMI DY UIRL  Automatic current-down function is invalid for 1" 3900
C.D— Fw P ZA wvFN0.3DONEORKERE ON, or function for D.S "No.3"
D.5+ DEEINES Interpolation selection "0" for M1 3900
D.S— “0"CM1. 1" TM2 & "1" for M2
JVVANE 0.5 u secld b 37 EDITRUBERE 1 4 seclR Pulse width : 0.5us min, Rise-up time : Tus max
5 JNIVARBIRE 0.5 u seckl k. /YL AELFEE 500 KppsUF Pulse interval : 0.5us min, Pulse frequency : 500Kpps max
Phase JNVREBE"4~8 V0"—8 ~0.5 V Pulse voltage : "1" for 4 ~ 8V & "0" for -8 ~ 0.5 V
Series THNHTSDEFHOFF GHIEO) hSON GHIET) TEpiE Triggerd at the edge of OFF (Logic '0") to ON (Logic "1°) of photocoupler current
170y AHBRAN 0" DECCWDOER CCW rotation with CCW input of "0" in 1-clock system
== o - ) o IR
Signa’lqname ¥ BE & 93 Functional description Output resistance
Z.P+ RRBGEHES Rem#EH274 b Output signal of exciting at orign 100
HHE S Z.p— ZZON DC30V.50mALT (Photocoupler ON, DC30V, 50mAMin.)
Output signal B — o > B [0]DEFONICIR, 0.7 2D E—I DIBBIX7.2EEIC508 / BEEHEND BREAKICYAI0X
TV OREEET IR RN SNBVEENH D,
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 M2THEIMZERES D,  Set the interpolation by digital SW M1, M2
V/E?DXj_.—\yjaﬁj\.iUEQE iﬁ‘iﬁ% Set N(?. 0 1 2 3 4 5 6 7 8 9 | X1 Wi M2
(HIETM1:5.M2:0) £ Interpolation | 1 | 2 [ 4 | 5 [ 8 [ 10| 2040 |80 | 16 89| [
Setting of micro-step A B C D E = g S ;; o
interpolation 25 | 50 | 100 | 125|200 250 |  [/6%>) (/05>

(M1:5, M2:0 at shipping) . _
FEFSO. 1D6IFHEBICT 16D BIDEIREIFREN 73D,

When the micro-step interpolating No. is set to "0" or "1", 1/16-interpolate low-frequency driving takes place inside.
E—IEERFDOERET I ILSW RUN [CK>TTREEERNSERIRUVTERET Do

EX &) B R D K% T The output current to the motor in rotation is set by the digital switch "RUN" to select from the table below
(HEEEERE O) BEHRS Set No. 0 1 2 3 4 5 6 7 8 9 RUN
Setting of driving current = 189
itis © it ST &EM(A) Current(A) 1.0 [1.15] 1.3 |145| 1.6 [1.75| 1.9 |2.05| 2.2 |2.35 5, o
A|lB|C|DJ|E]F HveS
NG
2.5 (265| 2.8 |295| 3.1 |3.25

—IEIERDOETRIFTIIILSW STOPICE>T FEERNOBEIRU THRET Do
COHUEIFRUNETRICH T B/ S— /N TT . IR/ VIV AATI#E#150ms CETRAL T Do
The output current to the motor when stationary is set by the digital switch "STOP" as shown in the table below.

~ N RN )
E%&%"ﬁ;ﬂ;?g ~/SXE The value is set as a percentage of the RUN current. The current decreases at approx. 150ms after the last pulse.
At aX, A=} =
Automatic current reduction REHS 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
<t

A B C D E F
75 | 80 | 85 | 90 | 95 | 100

g (o]
NG
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EHE Items ft#kfE  Specifications
No. | & Symbol #EBE Function ON OFF ,
%2 —ON
1 TEST BoT AR #60ppsTOER EEENE o
Built-in test function Rotating at 60pps Normal operation O~
Ty TP FDRE 5 | a1 cx | 7OvIAER 1707753 200vTHR %3 Do
(H7FES 2 ENO.5DHON Switching of clock 1-clock mode 2-clock mode I
fthld g NTOFF) 3 D BEhL VNI ALVRTOILRBW| ALVRT DTS -
Automatic current reduction Invalid Valid |
Setting of dip-switches 4| Uy | BEEEDSR BEENLT SEREE JiE
(No.5 is ON, the others Swiching drive-voltage High speed & torque | Normal operation surface
are OFF at shipping) YA 00Ty IHEADREES
0.1 DEICAZBICT 16D BIDEHR
5 opP BNEXED av #L
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.
BEREEREE 0~40°C 90% RHLF (fEBrET L)
Operating temperature & humidity | 0~40°C 90% RH max. (no condensation)
=1 g 9 1.1kg
Mass Approximately 1.1kg

ME#HtE Connection diagram ___—_ R

I :_I(;/F_Df—iwgﬁ _‘Terminal | F‘Z{/;‘@gﬁ
JRTIEYTHAY o
i i £ M
Pin assignment of connector Example of Vﬂz ¢
Bo#RAIE Description of wiring connection F- ~ C::;w';z e
E/No.[ e [5AU-FDE-9[ 10 AU—ROE—5 ﬁ onnector | #*
: Black
Pin No. Fuﬁzc?‘iﬁon Motor with Motor with R+ 1 ac Red
5 leads 10leads BE > Phase
1 E—IHEi#R = 5+82 | Ditto - | ; i)
Motor lead Blue Blue + Black DC+5TV o+ | 3900 3 Green | Phase | Orange
, | Eomm | & A ——H—w 4
Motor lead Red Red + Brown H.0- HA’K s
5 | E=omm | @ 18 0y
Motor lead | Orange | Purple + Orange CD+ L EE‘EA%J 00~115V
TR b =HF y 5 N S n R0
4 Motor lead Green Yellow + Green | C.D- Etjt;_) i %%ﬁgg}ﬂﬁ)o 1o
5 | E-YHEIR = B+ D.S+ G S nr5uk
Motor lead Black White + Gray | D.S- 5] n Frame ground
S ) Ditto
V4N
L | Power supply ACT00~115V zp+|| 109
=B N zp- v e
N Po/vver supply AC 100~ 115V % ;I {
JU—LJSYR s —
F.G | Frame ground fIB& Attached parts
e - @B AU HE
Function - Parts Name Part Number Quantity

ZRI09 (3P I%09)
Pomal conmecior (o) | |GMS TB25/3-ST-7.62(PHOENIX CONTACD)| 1

E—9%JY (5P IXRTY)
Fiotor et PR ) IMSTB2.5/5-5T-5.08(PHOENIX CONTACT) 1
553599 (12P AXI9) |11 5/12-57-3.81 (PHOENIX CONTACT) 1

.y*ﬁg outline Signal connector (12-pin)

a1 e - BEAZT v
Unit of all dimensions is mm. ¥ 1 1 1/YVADIATORT v FEE=- z’gﬁ%ﬂ =

Bl. BART vF0.72E HEKE0NBIDBS

1VRORA 702 T v FRE=—"2 =0009%
o 80

- . . Basic step angle
5N\$48 *1 - =
: 11.5 1 : Micro-step angle for 1 pulse Number of interpolation

)
10

20 |
44
47

For example, in case of the basic step angle of 0.72

w © and the number of interpolation of 80,
: E = Micro-step angle for 1 pulse = % =0.009 deg.
cort |
notlE %2 1 NEFTHIG0PPSERA L. HEMDBEICIH UIOEHT

O&x. 7« v A4 vFNo.2 PFONDEFIFCCWEER,
OFF DB FCWOER,

%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.

%3 L/HVOBRE MUIERIE. E—9F0RBNL IR
FIOTTERLI S,

%3 1 In case of using high speed & torque of L/HV, take

‘ good care of the heating-up of the motor.

o)
EENTICEN

croonsh|[ -
R I
+eq||-
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ATFYvIIE—IDEE

Basic Principles of Step Motors

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

A EPrsoxaune
FHEY OBUADIBELER

Interaction of toothed permanent magnets
and toothed electromagnets

ATy FE-IE BROZXT—9 BEEF) OPTHEFROO—
9 (O%F) HOEY3BEZDH>TNET, OEFICIFKAWEE

H'6 ) BEFONBEWIFF7 DIRIC [FHFY]| BEKTI. —A.

BEFRFIOQOGBFORR (F7OE) [CFFHINTS [FHF
Y] O#HOEF>TVET ., BEFOHDICITEBROIEINIAI
ZBRULET, O (BR) [CHABHSERZRL CEHWE
ZEM L. QEFORABEOH ) EDEEERTOEFI EEL

EEF Stator 2L Coil a4 Coil

KAWTE 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.

BEREESICIE? How does the motor rotate? )

A :ﬁ}b@%%%w U git Prggezn?n?ajg{lggoﬁr_o?ler jC\énle)ll_era ':5.,(/\" 2FvSE—F
fﬁ']ﬂll ULET T : Driver Step motor

Control by switching the coil current

ATV TE—IZLQERSBRHICE. ATy FE—IDIAI
[CRIBREWEZ CERWADREEZE(LSEET, E—9D
ABICEHDIAILHSBY . EDTAIVEEDTAIVICERER
THOHEFEDLE CHGERELET, A(ILOEBRETIER
reBEE. E—90nEFEI—EAERELET. JMILDERZ
PUBRBDD RS A /NDILEETY,

p [

& Current

>

JXILRIES Pulse signal

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.

fiiE (E—9YHDEEAR) ZHlET5ICE?

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

OIS VARSI T ST
NIVRAESZET

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

ATy FE—IDIAIICRIBRZ—OVNEZ D CENEEE
(OEAE) # [BARTvTARE] LRV, 28RT v €Y
TlXi@E1.8° . 5ERTFTYTE—ITIFER0.72° TY, Bi%
BHEY)UBINZE. E—9R3EFXRT Yy TAELYVEZONE
BEUAERITEELET. BREYVERZIAZVITRNIL
ZEHELTIY MO-FDSRSANCER. NILABVEDS
ASNBZEICERNI—EUEDVET,

1/9LR .

1 pulse J% ' 072
10/¥)LR .

10 pulses M } 7.2
125/ oo " .
152 ourees NN AL P> 90

OEARTVIAE0.72° MBS
@In the case of a basic step angle of 0.72°

S#RT v SE—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—IHDEEER) ZHli#l I 5IC(3?
How to control the speed (motor shaft rotation speed)

O BT LEEICHLT D
BABRBDNIVAZESZFT

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

ATy FE—IHOET BAEIF. IV O—SHRSANICER
BNIVADHTRENE T, 2T 1BED/NIVAE (DFUI/N
IVADERE) [C&>TOEmEE (OF Y 1 RHICOET 2RE)
WREFVE T, NIVADERNZ 2 BICINEOEmRED 2 B2
NED,

500PPS(H2) 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 DEhEEEENTATN
Driving Mode of a Step Motor

ATV TE—SIZRE T DHEEERTY TE—IDBRICERBEES &
UEBRZIER VB TR 2HENBBIcH AT Y TE—IRHD
RSANHRUECIEOTEET,

BEDKSICHIRES. BFENRE. DCERNRIELETT,

ATV SE—IDMBRESDVIE. I VEYTHEENRET BIHIC,
KERIYI-IRBREEMMITDIEDLHBIET INICKY, TA—R
NyIRO7 Y P& EHIHEB I NEICE O TEXRT .

FIADZAIVBI VNICEIN I VEV TREENET 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.

TJIVATFYTAR

DCER

supply

DC power

Y o - FEXTYI—-9" AFVvSE—Y
g OE( éagr (U, 53%—5) Step Motor

Optical encoder
(or tachometer)

Full-step driving mode

ATy TENBRRT Yy TAETHRETZHNTY,

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

N=RAFvTAR Half-step driving mode
ATVTENBEARRATYTAED, 20AE TR TZH T, In this method, step motors are driven in half of the basic step angle.
Y4707y AR Micro-step driving mode

ATV TENERRTYTEED /NOAE TR ITZHANTT .
E—IDEFERICHTEZ. BERUFECTNDBELT. E—9%8BS
NCTEZBHHATY . EOFBRICENTH. HiRFHFRL, FHIC
(EROEEFCFIFEA LR ZE D EELS, BEBULET,

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

fa#RB  Wiring diagram

1. A=R—5

R EFRDSGEIEF—ETEHEICIERI VIR D2HDTI,

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

1.1 148EhE
BE 1 HOSDERICHEERZRLET,

1.1 1-phase driving

Insert a voltage into a single-phase coil regularly.

1.2 248EE
B 2 HOBRICHUEREZRLE T,

1.2 2-phase driving

Insert a voltage into a two-phase coil regularly.

1.3 1-2 /R
& 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
118G 1-phase driving 1-24BE8  1-2-phase driving
S Al B |A| B [coM | A| B|A| B |cCOM
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 18 EhEE: 2-phase driving S ON tv
—— 6 ON | ON | +V
S A|lB|A| B |com 2 ON |4V
0 |ON ON | +V o | oN ON | v
1 |ON|ON +V
2 ON | ON +V
3 ON [ON | +V
0 |ON ON | +V




fa#RB  Wiring diagram

2. NMAR=5 NaR—SHEEE Bipolar S A|lB|A|B
2HDERICBEDOERRBDIMBERZMR. INZ A o |+ - -]+
RECBEZIBRTVBEIZHDELET, % @ T R
2. Bipolar A s |- [-T+[+
The voltage with different polarity to be O |+l -1=-1+*
inserted to the two-phase coil shall be B B
changed alternately in turn.
NALKR—S RS0/ (AU9290, AU9300VU—R) \DIEf &
How to connect to a bipolar driver (AU9290, AU9300 Series)
@6 FKU—RIR 6 lead types
1=K—5 Unipolar VY- vTESR Center tap connection YU—REfiE Series connection
A A
oo % e
A NC«»——— A
EARIEI ‘R NC: Not connected to anything TT: NC: Not connected to anything !
Winding resistance BARIKIT 'R 1 BARIKI 1 2%R |
BARA L5 L ° Winding resistance O Winding resistance O 0
Winding inductance B B BIR(LHTaVX L B B NC B HTELX L AXL B NC B
RIAINEEETE | B COM. Winding inductance Winding inductance
Driver set current value RSAINEHEERME | RSAINERTEEBHRME 1/ 2
Driver set current value Driver set current value

@8AEXU—R#R 8 lead types
1=K-5 Unipolar Il‘iblbﬁﬁﬁﬁ Parallel connection YU—X$EfE Series connection

3 (AR
BlaCK BI k / W:Iaok Black }%Vﬁa o
ac ite acl ite
A COM. (Black / White /8
Orange / Whne Orange / Whi_te

Orange / White

A
A)l’z‘t Orange ¢ )*ggrange
Orange Red / White
(B)F= #(B) | Yellow/wmte (B) #* #(B)
Red

Yellow (B) 7= #(B) Red Yellow
/A &/ A Red Yellow ?R/E' #/A .
Red / White Yellow / White Red / White Yellow / White
B COM ERRIEI ‘R/2 B : 2xR
. Winding resistance Winding resistance

B A7 R L BIRALH AL L AXL
Winding inductance Winding inductance
RIMNEREBTME v/ 2xI RIMNEREBHE :1/4/2
Driver set current value Driver set current value

5#AF v 7E—4 5-Phase Step Motor

f&#RB  wiring diagram W — YR Exciting sequence

# Blue

+ +
o 0o & 0
ue — —
+ Blue "
P 0 P 0
Red — —
+ Red n

i1 0 1B
Orange : Green o
+
& 0 0
Green — Green —
+ 1 f
= 0 2 0
Black — Black -

AMEBHEE AR 4-5 BT
4-phase exciting pattern 4- and 5-phase exciting pattern

Green Orange
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AT Y TE—IDEEE
Procedure for Selecting Step Motors
MVISIENSMDZEE Selection by torque calculation

_— R=ILRL., NIV MREDGERIBERDET,
BEFABDRE TOEE, EHOTEPEBAOERFENSE AN VAT OLBER
Decision of driving mechanism Ed,

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 BBEODMHERE. IBROEER EHEBERDOERTND HEEZRTE
MERE () D3RE Cag. o MR ° RS

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

resolution, positioning time, etc.

BEZEH I ehICUBER ML ZEHUE Y,

B MVIEH Calculate the torque required to drive the load.
Calculation of load torque

] R CEMIBED—JEEDT—IHIREBEME— XY h2EHULET,
BEE- XY B Calculate the moment of inertia converted to the motor axis for the
Calculation of moment of inertia driving mechanism and weight of work.

A
BEE SMUBROEEH SRE/NT -V ERDET,

N ° ~ Nl

—>| BEING — 2 ORE Determine the speed pattern based on the distance of movement and

Determination of speed pattern its required time.

Y

BENI—VEBEE—XV MEDBEICIRMVIZEHUET,

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

Y

N SRMLIENMRNLIENZ T, Y=YV EHBICRERER
E-IBRMLIOEH FCE—IHENLIZEHLET,

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

A
> | E—IRERNLVIENILVALA b= ML E Z B USKENTTRER
INIVADA b= BILIYEHE & DLEEE %—97E\i§ﬁb35§'o 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

E-E3 SEREE (RMRVE) ATV TEE s ¢ 3
EREnEE Factor Resolution (Unit movement) & S irfglhtéjz’%ic
Driving mechanism step angle P P q y
BEZIS_ _ 0 v=4 - f [m/step]
asic equation 2=100 - = [m/step]
! f="- [pps]
J/
~N)b SERE
Belt driving mechanism
1?{5‘/%&;”/'\ D 6 D 6
iming Belt _nb 6 o bs
o 2= 360 [m/step] V=360 i [m/step]
Roller
__3604i __360iv
8497 | D=—o,. lcml f= DB, [PPs]
Timing pulley
R—IL1a UBRE)
Ball screw driving mechanism
—_P 6 - P 6
4= 360 i [m/step] J/ 360 i f [m/step]
__3604i __ 360iv
P_—Os [m/rev] f= PO- [pps]
Ball screw
RIS DOERRE &/ VIV A EREL BEEE/NILAE TN SRIEBEE—X2 b

Rotational speed and pulse
frequency at the final stage

Moving distance &
number of pulses

Total moment of inertia
applied to motor axis

Ju: E-IHIREEME-— XAV

Moment of inertia converted to motor

21=A - 0 [m] axis
Ne Ot
=g min7l Jn : SEBOEEE—XVh
41=v -t [m] Moment of inertia for each section
_ 41
6iN A=— [pulse] JL=J1+7J2:J3 kg - m?]
f= 0. [pps] i
A= tipulse] Jo+J3+Ja+J
2 3 4 5
J=dit—————[kg - m?

L=531BRE (RANXVE) [m/step]
Resolution (Unit step)
LO=FRALER COENMBEE [m/°]
Unit movement at the final stage
0s=ATvTHEE [°/step]
Step angle
i =ROELY

Reduction gear ratio

P=U—REYF [m/rev]
Lead pitch
v=RENEE [m/s]
Moving speed
f =/VIL AR [pps]
Pulse frequency
D=RIEEET—UR [m]
Diameter of the final stage pulley

A=/NILRA¥ [pulse]
Number of pulses

LT=REE [m]
Moving distance

t =FRENH [s]

Required time



BRE MV DETEIX  Equations of load torque

R—IL1a USBEE)

Driving by ball screw

F-P + uFoPo

]
o T 2n ) N

TL=(

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

Driving by pulley Jw (uFA+W) nD
The=——F————
2n i
— (MFA-l.-W)D N - m]
Fa 2i
D4V - NIVREREN Swv7T - EZF V)
Driving by wire/belt Driving by rack & pinion
- F nmnb_FD .
F Fatas T=om i~ 2y N

> o0

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

FRICKDHE
Method of direct measurement

FsD
2

[N - m]

F =85S [N]
Axial load
FO =FE&E [N]
Pressurized load
uO=THEF v FOEZRFE (0.1~0.3)
Friction coefficient of pressurized nut (0.1 ~ 0.3)
n =% (0.85~0.95)
Efficiency (0.85 ~ 0.95)
i =ROERLE
Reduction gear ratio
P=U—REwF [m/rev]
Lead pitch
FA=%{77[N]

External force

FB=F®HEELIE LsHD EEDS [N]
Starting force of main shaft
W=0—J,F7—TIVDIREE [kg]
Total weight of work and table
w =EEE DEEGRE (0.05)
Friction coefficient of slipping surface (0.05)
a ={EFIE [deg.]
Inclination
D =RIET—UE [m]
Diameter of final stage pulley

g =ENILEE (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 me
W= W+ 3 ) ke m]

PZEMEDOBEEE—X2 b
Moment of inertia of hollow cylinder

_l 2 2 _TT ‘ot . m?2
Jx—8 W (D1"+D2") 32p,Q(D1 D2") [kg - m?]

1 Di’+D?°

2
b= W (PP L) g -

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

Ix= Jo+W4?2 [kg . m2]

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

Distance between x-axis
and x0-axis

BROBEEE—XAV

Moment of inertia of rectangular solid

_1
12
_1
712

1
12P
1

w (Bz+c:2)=1—2 p ABC (B*+C%) [kg - m?]

J W (A’+B%)= ABC (A*+B?) [kg - m?]

J

EfREENT 3MEDIBEHE— XV b

Moment of inertia of a linear moving solid

A
J=W ( % P=W (5 F [kg - m]
A =E{IT8E) [m/rev]

Unit movement

BE Density

£ Iron 0 =7.9%103 [kg/m3]
7IL= Aluminum p =2.8% 103 [kg/m?]
=i Brass p =8.5%X10° [kg/m?]

p =1.1X103 [kg/m3]

Jx =xEHICBIT BBHEE—X b [kg - m3
Moment of inertia related to x-axis
Jy =yEHICB T DIBHEE—X b [kg - m2]
Moment of inertia related to y-axis
Jo =xOH (BLVEBEH8) ICBITDIEME—X 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=5% [m] £=RT [m]
Outer diameter Length

D2=fZ [m]
Inner diameter



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

(1) &/ MVZ TLIN - mIOEH Jo = O—9BUEE—XV N kg m?]
B Moment of rotor inertia
BfE ML D IS EREN B DIRARER 7 £ U B EHEID C £ T, J= DIBHE—XV B [kg - m?]
ﬁﬁ I*)b?lét.%@bﬁ%*%@*i%ﬁ’@ U—Q@E%l:d:vtjci <”£1’) 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 — YEE= ) >
mechanisgm and the weight of work. g J fo = E@r\/\?blﬁfﬁ [Pps]
Operating pulse frequency
(2) MEBMILZ Ta [N - mlDOEH fi = #E8h/ VL ZRE [pps]
MR N VD B E—9 IR, MEEES Y5 & X 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°/0
acceleration and deceleration. ' s
OBEEEBERDRE
Case of self-starting operation: S
A NIV Ta= (Jo+Ju) - 180—_5 f,2
Acceleration torque n
@IEREEZDIHE
Case of accelerating or decelerating: 0 fr—t
RS ILD Ta= (Jo+Ju) - ’11805 . %
1

Acceleration torque

B)HERILZI TM [N - m]DOEH
BENMVIRRAT Y TE—I ICHEBEFT MNLI EIEMNVIZRUED
DICIF T,
ATV TE—IDRERVI IR TROD ZENTEET,
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:

TIWT IV
Pull-out torque

IRICEATEBMLY
Torque usable for acceleration

V7 Torque

WMENLITv= BENMNVITLHIBRRNLITa) X /2R

%

[N m] [N - m] [N - m] n
Required torque = (Load torque + Acceleration torque) x Safety factor
= (T.+Ta)X$S
0 f2 INJLALAB [pps]

Pulse rate

E—YRFTDHBRENMVID. WILALA b= MLIRFEDTILZ D kML
IJOARRAIICINEZNESIHTEELE 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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AT Y TE—YIDEEH

Example of Step Motor Selection

(Bl) 2882 7 T E—I NIV NBENDEFHI
Example of belt driving by 2-phase step motor
¥5HRT Y FE-IBEKRDAECERECEE T,

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

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

1. E— 9 ICHERDREEZRDT T

B S BRI

Mechanical specifications and requirements

NIV sEDT—TDEE W=2.5 [kg]
Total mass of belt and work

o—U 1,20ER D1, D2=50 [mm]
Diameter of pulley 1 & 2

T—U 1,20EE L1, L2=10 [mm]
Thickness of pulley 1 & 2

7—U 1,20%8 % (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—D DRpE n=0.9
Efficiency of belt & pulley
BRI FRE
Resolution of positioning

1E&GIEDEDE
Movement at a time

(IR DEFE
Positioning time

A8 =0.785 [mm/step]
2 =471 [mm]

to=1 [sec]

EERINT —
Operating pattern

471mm/sec

O

Calculate the resolution required for the motor.

1/¥ILR (1.8°/step) a7z 1) DAL RDSIREEIE
The positioning resolution per pulse (1.8°/step) is as follows:

fIERODEREE AL = 50X3.14X1.8
Positioning resolution 360
2. BE/INI -V ERDET .

=0.785 [mm/step] &7 F o

Determine the operating pattern.

BIE/NIVAE. EER/NILAREZERDET

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

@ 1ODEVEZ/NIVABUCBRELEFT,

Convert the movement at a time to the number of pulses. (PPS)
']/IIEI&STC Ut 0%%:)% 471 fo |-==--
BE/ VA= — o e AAME =600/SILR
Number of pu|ses 1NIVA ST ) a))i E 0.785 pulseS P
Movement per pulse
@ EHENIVAREZRDE T,
Calculate the pulse frequency. t ()
t
NEJ{?)E/\OM;Z%Q ’ (P)_ 600 |
e o . umber of pulses
BE/NIVAEE 2 =——_ = =600 [pps
Puljs:\e freuneany filEReOIFR t 1 ops]

Positioning time (1)

600 /NILA%Z 1 #HF19 B(CF600ppsh REBERZ I FT,
For transmitting 600 pulses in 1 second,
the pulse frequency of 600pps is needed.
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MRLRESERD /NI — V2 ROFT

D03 GRR) B 720.258 & U EER/ VL AREZRHE 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:

EEAVIPE

Number of pulses
fIERDHEFE t—IRHEREFE t1
Positioning time (t) — Acc/Dec time (t1)
__ 600

1—0.25
=800 [pps]

EER/ V)L RE f2=
Pulse frequency




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

O 8T LI ZEKRDFT, Q@ IRV I ZRDFT

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 1

cceleration torque
. -3
g To= D= B 0SS0 0o7Neml [, _ (oH1659) 314X 1.8 800
Load torque & ' ' 980.7 180 0.25
@ BHEE—XY hERDFT,
Calculate the moment of inertia. =(Jo+1.659%x1073) X 314x1.8 Lt
180 0.25
e T—U1TDEHE—XV b (Jo1) _
Moment of inertia of pulley 1 (Jo1) =100.5 Jo+0.17 [N - m]
@ WEEEMLI ZRDET
Jot =3% pLiD1*= 3£2>< 7.9%10° X10X107%%X (50%X107%)* ™ Calculate the necessary operating torque.
=4.8X107° [kg - m?] PEEF LT T = gLOJETa) >(<)% - o§%$2
R Necessary = (0.027+100.5J0+0.17) X
* T-U20EBMHE-—XV b (Jo2) operating torque = 201Jo+0.394
Moment of inertia of pulley 2 (Jp2) = 201%260%10-74+0.394
Jo2=Jp1=4.8X107% [kg - m?] = 0.399

e NILMED—TDEBEHE—XV N (Jw)
Moment of inertia of the belt and work (Jw)

-3
501072 )?=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%X1073=1.659X1073 [kg - m?]

4. REICE—IE®RELET., Finally determine the motor.

O—S1ESE—XY FIONEEET NV I ZRDET, (NIVALA ~— LIRS LU LEHERICIIFT,)

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

O0—9 \BEE—XTk Jo WMEEEL MNLT TM

Moment of rotor inertia, Jo Necessary operating torque, Tm
E—9 Motor RS+ /\ Driver [X107"kg - m?] [N - m] (kgf - cm)
TS3653N2E6 AU9236NT1 260 0.399

NIVALA k= MLTREEROPICHTIEHE T,
TR&. TS3653N2E6EAU9236N1DHEEHE TEEOIEETT .

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

0.8 e Full step

o7 | Eee=-—=o = = Half step

0.6
0.5
0.4
0.3
0.2
0.1

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? 0z-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 4.633Xx10° 12 7.413%x10* 192 1.356 X 10* 13.825 1.356 X 107 1.383 X 10
Ib - in? 6.944x1073 2.158x 107 1 25901073 16 4.144x1072 2.926 2.984x1073 2.926x10° 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 1.619%x 107 1 259x107° 0.183 1.865 X107 182.901 0.186
0z-in-s? 0.168 5.208x 1078 2413 6.250 X 1072 386.088 1 70.616 7.201 X107 7.201 X 10 72.008
kg - cm? 2.373x107° 7.376X107° 0.3417 8.851 X107 5.467 1.416X1072 1 1.0197x1073 1000 1.0197
kg-cm-s? 2.327 7.233x1072 335.109 0.8679 5.362x10° 13.887 980.665 1 9.807 x 10° 1000
g-cm? 2.373%x107° 7.376 X 1078 3.417x107* 8.851 X107 5.467%x1078 1.416X107° 1072 1.0197 X107 1 1.0197 X107
g-cm-s? | 2327X107° | 7.233X10°° 0.3351 8.680 X 107 5.362 1.389X 1072 .9807 1072 980.667 1

MLZ#ER Conversion Table for Torque

57

- 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 5.208x 107 6.250X 1072 1 7.062X10* 7.062%x1073 7.062 7.201%x1072 72.01

dyne - cm 7.376 X108 8.851x 1077 1.416 X107 1 1077 107 1.0197 x10°® 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 8.851x 107 0.1416 10* 1072 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 7.233X107° 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 0

Winding resistance

i =

Symbols

B i
Units

(JEM-TR-157-19964&#%)
Motors Extracted from JEM-TR157-1996

Definitions

AT —SERD1BEHET) OERIE.
DC resistance of stator winding for one phase

BIRA VI TIVR
Winding inductance

mH

ATF—IERDIBHEEN DA VI TIV ADRKIE.
Maximum value of inductance of stator winding for one phase

QEFAF—Tv

Rotor inertia

Jdm

kg - m?

ClEFOICRETDIEBME—X T b
Moment of rotor inertia related to its axis
GD?
4

Im=

F4TVh MLD
Detent torque

Tq

OEFICKABENERSNTVRHEIC, ERBARETHENS ~
WIZNMA. AEEUZEECTBIcEECRETIRANVT . i)
BRI N ILOIFRB MLT EBW S,

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.

2Ty THE
Step angle

Ba

° (B)
° (deg.)

FREDH#ARICE ST, 1185/ VVRICKILT 2 DERFHOERN
O¥ERE.

Theoretical rotational angle of shaft corresponding to one command
pulse in defined exciting sequence.

BAAFTvIAEE

Basic step angle

Ot

)
° (deg.)

1HERHRE UcEEDRT v TBE
The step angle when it is driven by 1-phase exciting.
VR F2DIBE& For VR type :
360°
m-Z
PMF. HB FEDI5E
360°
2m-Z
m: AFvEYITE—IDEH
Number of phases of step motor
z : O— YIS EY

Number of rotor teeth or number of pairs of magnetic poles

Ot=

For PM type and HB type :

fi=

T B B R
Rated current

WK PRE LRREZZERUCTESD LB ESRER.
Nominal winding current defined in considering the saturation of magnetic
circuit, temperature rise, etc.

B 8 K
Rated voltage

fill

Vr

BELITIERERZR I OICHOERSRENINERE.
Applied voltage necessary to flow its rated current.
Vr=R " Ir

=TT NLD
Holding torque

Th

FREDHEANICHEV. ERERCTHEL. DEFHICHB, SEE
BUZESAcEECRETIRAMT . RAEFLEMLIEBWVS,

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.

1

NILZALU A+
Pulse rate

fo

pulse/s

AT YE VT E—IERHNT BIcHDASESE. BIFHHED D/
AHTRLUIEDBD,

NIVABREEBWVS,

B{I&E LT “pulse per second” DEE (pulse/s) ZHWLS,

2L ERZELRVIEEF (pps) ZAVTHERL.

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.
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i S

Symbols

B
Units

E &

Definitions

BERIRET. NI SEXSNBRT v IROERE/ VIV RIREICE

RABEREEEIRE HAUCEREIN'TTAL R, BA/ VLR B,
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.
RARIGEERE BEFRECSNT. EHEGTRERRARE/ VL XREIRH.
13 Maximum response fm pulse/s Maximum input pulse frequency that can operate synchronously in no
frequency load condition.
28 NI H2WEN/VIVAERE T, BREETRERRAER ML,
14 Starting torque Ts N-m Maximum load torque that can start itself at a certain input pulse
g torqu frequency.
R2E) LT EXE/ VIV A B ER E eE ML D E ORISR, RI—T Y 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/sIA T DEEED/ VL R BB S (3 BHEE) b LT DRALE.
Maximum starting torque o Maximum starting torque under input pulse frequency below 10pulse/s.
B kL 5B EE/ VR ERS CRSERT 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 BRE)/ VIV BIREE B ML O E DB RIFIERIR. RIL—1 VT HrikE
18 Pull-out torque To (fo) A B3 .
characteristics Characteristic curve of pull-out torque related to input pulse frequency.
Also it is called as sluing characteristics.
B s 27w IROEREN/ VIV B EICEIE U THEED - (FLED T E 3.
19 S The region where the motor can start and stop, synchronizing with its
Self-starting region input pulse frequency with a step function.
EEEEEEBR. NUVARRBERLICERIETLSIEBE. &
B S & 4B i ZLVFER ML EEIISE TV RIBEIC. @EFH. BfERD
20 Synchronizing operation ?l:i@éﬁ'@i%%ﬁiﬁo XJL—$EHCEL\50
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 CEEBERBOBEFZERLCDD. —KRIC. BT
F— v DENEEDHICEEFRARMIETL. BEOEZENMLIH
BERTEZHER. FFROXDEFRIRIIT B,
Relation between moment of load inertia and a self-starting
frequency. Generally when its moment of load inertia increases, its
self-starting frequency decreases and it is shown by the following
equation if the friction torque of load is negligible.
_ fs
JIVALA b— A
21 1= v fst (Ju) pulse/s 1+ 70

Pulse rate vs. inertia
characteristics

fsu : BB EREENEIRE  (pulsels)
Self-starting frequency with load (pulse/s)
fs : MERFEREIEIRE (pulse/s)
Self-starting frequency without load (pulse/s)
JuBREAMF—Yv (kg - m?)
Moment of load inertia (kg - m?)
Jv: @EFAF—T v (kg - m?)
Moment of rotor inertia (kg - m?)
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INILALA h—
ML %5
Pulse rate vs. torque
characteristics

i S

Symbols

B
Units

E &

Definitions

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

R—=IVF42 TNV Th
BAEENLY  Tsm

BT Ts
(RE—F 1> TH51E)

k BRHRLY To
J7l/ (RIV—A T H5E)
FIHEEnfEE
T (RIV—4E1R)
(N-m

RABESEKE fs

‘ B ENEL;
(RB—F Ry T4EIR)

T T INLALAR  fp (pps)

RATCEEEH m
S

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)
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B E R E

Angle accuracy

OEAEDREEZRTHDT.

(M) glLAERE

(2) BEEAERE

52,

The accuracy of rotating angle, depending on

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

24

BIEBRERE

Static angle error

%

BATRECHEDHBEARICKL > TERICERBEBRZRLTC. O
FOERD—REHEREULT, ZORNS5 1 RFy I OOEFE
O&ESE2, COEETORGBFOEFLOMBEERBDOMUBEDE
Z, EAT v FTEICB60°ICOIE>THAEL. COEDTS DR
KEETAFZRIDRKEDIED L DfE. Ffe. RO&LSICRITE
NTcE3,

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.

_, [l+ne6i|+1—n6i]1]

€
° 2 65

X100(%)
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£ S B fif

Symbols Units Definitions
Ep BRLEAERE
Static angle error ............ccooeeiiiinnns
+A0i : S ARKIE (6i-iBs)
Maximum positive value (8i —i6s)
—ABj : YA FTRARKIE (B-j0S) «oveervveiiieiiiiiienns
Maximum negative value (8] —jBs) ............ (deg.)
Os : (EHI) ATV TRE
Theoretical step angle .............cccvveviinnennns (deg.)
BIERERE 0
24 Static angle error & % +46 +A6i
A
o =
=a2 |0
=
(BE)
(deg.)
—A8
—— Ef 09
Rotating angle
REFRECAHEORMHARC & > TERICERBRERLT. BET
DEBD—RZEHERELT. ZORNS1 AT v I OOEGFZOEH
THEB, TOEED, 1 ATVITEDAEEL, B LOATYvITALD
E2Z360°[CHIE>THEL. COEDTSAADRKEE YA FZAID
BRAME, oo RDEKSICKITENTES,
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.
+A0i
E s =——,—X 100(%)
s
kU
BERERE . and o
e Step angle error Es % Es =—eJ X 100(%)
s
E s BEAEERE (%)
Step angle error ........oocoveiiiiiiiii (%)
+A0i : S RARKIE
Maximum positive value
(= Bi=Bi=1=0S)...ccevvriiiiiiiiiiiieciiiec ()
(20i—0i—=1=0S) i (deg.)
—Afj: YA FRBRKIE
Maximum negative value
(= 0j=8j—=1-0S)....ccevviiiiiiiiiiiiiiii
(=6j—6j—1-0s)
Os: RN ATYTAE .o
Theoretical stepangle .............cooeviiiiinnnen
. ERF Uy REm nom 2 (B | EYHOINTOBLAECH 2RSSR ORARESE.
Hysteresis error ° (deg.) p{l)?girg#ryf ﬂ;?g?g%%m all static angle errors between CCW and CW
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Bl 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.
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/\ Safety Warning

@®To ensure proper and safe use of our products, please read the
"SAFETY PRECAUTIONS" carefully before using them.
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WARRANTY

Tamagawa Seiki warrants that this product is free from
defects in material or workmanship under normal use
and service for a period of one year from the date of
shipment from its factory. This warranty, however,
excludes incidental and consequential damages caused
by careless use of the product by the user. Even after
the warranty period, Tamagawa Seiki offers repair
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services, with in order to maintain the qualitiy of the
product. The MTBF (mean time between failures) of our
product is quite long, the predicted failure rate is not
zero. The user is advised, therefore, that multiple safety
measures be incorporated into your system or product
so as to prevent any consequential troubles resulting
from the failure of our product.
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