Stepping Motor
& Driver

Features

1. Ultra-compact driver measuring a mere
2.2x2.9x1.7 inches.

2. Uni-polar constant current driver.

3. The micro-stepping feature may be selected from
any one of the following settings: 1/1 (full step),
1/2 (micro-step), and 1/4 (micro step).

4. Through the use of 3-bit external signals, electric
current settings may be specified to any one of 8
different settings from 0.33 - 2.00 A/phase.

5. Input commands may be selected from either
direction-of-rotation separate serial pulse signals
or a combination of directional signals and pulse
signals.

Applicable Motor
KH4234-B901
KH4238-B901
KH4238-B902
KH4242-B901
KH4242-B902
KH4248-B901
KH4254-B901

Dimensions unit: mm (inch)
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@ Hybrid Stepping Motor Driver

Power Supply Specifications

Input Signal Specifications

Motor Power Supply Voltage (VM): 10.8 V~33.0 V Specification
Set up time Item Signal
MIN | MAX
100 ms or less 1sorless High Level Input Voltage Vih(V) 3.5 5.3
108V T (¢ U Low Level Input Voltage Vil(V) 0 0.8
oV i Rise Time Tr( us) — 25
Fall Time TH(us) — 15
Motor output current: About 2 A max. (different depending
on the drive parameters of the motor being used) Input Pulse Range Twl( us) 18 —
Direction of Rotation Change Timing | Twh( xs) | 10 —

Input Circuit: C0,C1,C2, H-OFF,CW, CCW

Note: Specified by the voltage waveform between the user circuit ground and the FSD2U2P14-01 terminal

Vec:+5V Tw
ow | Tr LT
| 4.7KQ CCW_\\ }//—\\\} Vih
4.7KQ 4.7 KQ HCMOS Vil
Logic Td -
) VeesaT | 2200 pF c = =
0.5 Vmax ! ;l/; 0 \ Vih
User-side circuit FSD2U2P14-01 input circuit ci Y4 Vil

Required Operating Environment Conditions

Table.1 Input Signal and Motor Direction Relation

In Operation In Storage Comments Drive Pulse| Terminal No.3 | Terminal No.4 {Motor Direction
Ambient Temperature (C)| 0 ~ +50 -20 ~ +60 BN HIGH cw
Ambient Humidity % 35~ 85 35~ 85 Non Condensation CwicCw| HIGH RSN cow
HIGH HIGH HOLDING
Functions, Setting and Connections CLKDIR E ;zﬁ C%V:V
[CN1 Input Signal Connector] HIGH X HOLDING
TerminalNo. | Signal Name Function
1 (Red) W Motor power supply (to be connected to12-30 V power supply) —_ —
2 (Black) P.GND Motor power supply ground (GND) Oﬁ ng [ R | e | ]@
3(Orange) |  CW (Note1) | CW directional drive pulse and serial pulse signal input ] - ,
4 (Yellow) | CCW (Note 1) | CCW directional drive pulse and direction-of-rotation signal input e >« >
(ote2) [Motor Current (A)] 0.33[0.57[0.81]1.09[1.28]1.52[1.762.00 c > )
7 (Purple) C0 H|L|H|L|H|L]|H]|L € >« 0
6 (Blue) C1 H H L L H H L L FSD2U2P14
5(Green) | C2 H{H|H|H|L|L|L|L ES%E@\\/ EX pinzz)
Current (A) (save)| 0.25|0.39|0.51|0.70{0.81|0.98 | 1.12|1.29 @!l ......... 1 o lO
8 (Gray) H.OFF Motor on/off (H: off) 1 ON1 9 1 CN2 6
9 (White) S.GND Signal ground (GND)
Note1: The CW or CCW rotation starts at the falling edge of the signal. (Please refer to Table.1)
Note2: It is defined at the RMS value of each winding when the motor is in holding mode Power Supply
(0 PPS) at full step without current saving.stops. Input Display LED
[Functions Setting Switch] On Name Plate‘Side [CN2 Motor connector]
Switch ) Switch Settings Terminal No. | Name Function
No. Name Function
OFF ON 1 (Red) A | To Motor Phase A
1 SEL Drive Pulse Format | CW/CCW | CLK/DIR 2 (Black) | A.COM | To Mator Phase A Common Line
2 SAVE (Note 3) Automatic Power Saving | Saving |Not Saving 3 (White/Red) ‘A | To Motor Phase A
Division of Step Angle 12 n 1/4 12 4 (Green) B | To Motor Phase B
3 MS0 ON OFF ON OFF 5(White) | B.COM | To Motor Phase B Common Line
4 MSH ON ON OFF OFF 6 (White/Green) | B | To Motor Phase B
Note3: The motor enters current saving mode about 0.25 sec. after the input pulse signal stops.
Connector Specifications
FSD2U2P14-01 Side ) User Side
g - Maker Model Lead Wire Applicable Housing | Applicable Terminal (reel) Maker
8 CN1 |IL-G-9P-S3T2-SA| UL3266, AWG22 | IL-G-9S-S3C2-SA | IL-G-C2-SC-10000 | J.A.E.
= - CN2 |IL-G-6P-S3T2-SA| UL3266, AWG22 | IL-G-6S-S3C2-SA | IL-G-C2-SC-10000 | J.A.E.
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3-Phase Hybrid Stepping Motor Driver

HIGH TORQUE, SILENT ROTATION
SERVEX FTD3S2P22-01 DC24V

Features

1. The micro step driver operates with low noise.

2. Step angles of 1/8, 1/4, 1/2 and 1/1 can be chosen.

3. High torque and high speed response achieved using constant current driver.

4. Input commands may be selected from either direction-of-rotation separate serial pulse signals or a
combination of directional signals and pulse signals.

5. Reduced current (40 to 60%) function to prevent overheating during holding.

Applicable motors @

See page 29
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Power supply specifications Connector specifications

Motor power supply voltage(VM) : 10.8~26.4V FTD3S2P11-01side User side
Start up time R A Applicable terminal Maker
100ms or less 1s or less Model Applicable housing PP (real)
') CNz |IL-G-9P-S3T2-SA| IL-G-9S-S3C2-SA | IL-G-2C-SC-10000 | J-A-E
\é’\\IA 74 l CN1  |IL-G-3P-S3T2-SA| IL-G-3S-S3C2-SA | IL-G-2C-SC-10000 | J-A-E
Logic power supply voltage(5VDC):5V+5%
Start up time
100ms or less 1s or less
(
)
4.75v
ffed— i

Motor output current; About 2A max.(different dependeing
on the drive parameters of the motor being used)
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Functions, Setting and Connections

Switch No. Name Function Setting and operation
1 SEL Drive pulse format OFF CW/CCW pulse input
ON Serial pulse/rotational direction CCW terminal= "H," Rotation in CCW direction
CCW terminal="L," Rotation in CW direction
2 SAVE Automatic power saving OFF ENABLE about 0.28 to 0.39 seconds after input pulses stop,the output
current drops to 40-60%
ON NOT ENABLE
3 MS1 Micro step Number of divisions 1/8 1/4 1/2 1/1
Number of divisions MS1 ON ON OFF OFF
4 MSO MSO0 ON OFF ON OFF
Motor cable (attched) @K J
C D C D
] C ) C )
C D C D
C D C D
C D C D
SERVEX] s v
DC24V
torno. K /]
STEPPING MOTOR DRIVER JAPAN SERVO MADE IN JAPAN
Conl\r;:ctor Terminal No. Name Function 1 CN2 9 CN1
1 MOTOR W |To Motor phase - W
CN1 2 MOTORV |To Motor phase - V
3 MOTOR U |To Motor phase - U
11
Power source connector Signal input connector
Conl\rl'lsj:tor Terminal No. Name Function Conﬁgctor Terminal No. Name Function
1 VM Motor power supply 12-24 Vdc 5 Ccw The CW direction drive pulse or the serial pulse signal input
cN2 2 COM Motor power supply GND 6 CCw The CCW direction drive pulse or the direction signal input
3 5VDC Logic circuit power supply +5V cN2 Current% 120~150 100 50~80 0
4 GND Logic circuit GND 7 Cco L L H H
8 C1 L H L H
9 GND Signal GND

Input circuit

Input signal specifications

It si | Specification
Vee @ +5V em e MIN MAX
High level input voltage Vih (V) 4.0 Vce+0.3
(1 )CW CCw 4.7 KQ _— . Low level input voltage Vil (V) -0.3 0.8
Schmit trigger input —
4.7 KQ Rise time Tr (uS) 2.0 9.5
cNz}—— o Fall time Tf () - 2.0
—g} V/CE (SAT) 1OOOPF;7F Irlmpu.t pulse r.ange _ Twi (4S) 10 -
0.5Vmax. CMOS Gate array Direction of rotation change timing Twh (uS) 3.0 -
Vcc @ +5V Note)Specified the voltage waveform between the user circuit ground and the FTD3S2P22-01 terminal.
Tw Tw
(2)Co C1 4.7KQ CMOS 4011 o T T
4.7 KQ (ccw) \ \ \ Vih
oz \ "
) V/CE (SAT) 1000PF 22 KQ Td Td ,“
1 0.5Vmax. 25 KO o X vin
User Side  FTD3S2P22-01 cew i

Input circiut
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1. High torque
2. Low vibration

3. Silent operation
4. High position accuracy
The best magnetic balance is employed in our round type stepping motor.

Motor performance is greatly improved using the latest technology of three dimensional
magnetic field analysis and robust design.

Features (Compare to our current 42 & 56 square size motors)

O Both high torque and low vibration performance were achieved.
® The round core provides the best magnetic balance. High torque performance is also achieved by
optimizing the design with three dimensional magnetic filed analysis. More than 30% higher holding
torque was achieved and pull-out torque was also improved. (Refer to Fig. 1 and 2)
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e Low vibration and low rotational fluctuation were realized by reducing the detent torque using three
dimensional magnetic field analysis. Rotational fluctuation was reduced about 30%.

Fig. 3
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® Position accuracy was improved by minimizing the deviation of induced voltage.
Position accuracy was improved about 30%. (Refer to Fig.4)

Fig. 4
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O Shaft size and mounting dimension compatibility between the 42sq. & KA50 and
the 56sq. & KA60.

O Space Saving: High torque performance with shorter motor.
O All models are RoHS compliant.

* Three dimensional magnetic field analysis: The magnetic strength is shown three
dimensionally and the highest efficiency core shape is determined.

* Robust design: A design method that is not influenced by the variation in parts to
eliminate product performance variation.

||||| Max. Allowable Load / Runout for Motor Shaft
Load for Motor Shaft

L

] Mounting flange
Radial load —a

Load L Radial load ]

KA50 14.7 N [1.5kgf] [3.3 1b]| 19.6 N [2.0 kgf] [4.4 Ib] 10 Thrust load Motor
mm

KAG0 40 N [4.1 kgf] [9.0 Ib] | 70 N [7.1 kgf] [15.8 Ib] /

Type Thrust load

Motor shaft |
Shaft Run Out
Shaft run out 0.05 T.LR. [mm]
— ~]0.05]
Concentricity between shaft LA

and mounting circle 0.075 T.L.R. [mm]

Perpendicularity between shaft 0.075 T.I.R. [mm]

and mounting face

* T.L.R. (Total Indicator Reading)

||||| Specification

Temperature rise 70 K max (By resistance method)

Insulation class Class E equivalent

Insulation resistance | 100 MQ min. At 500 V DC (at normal temp. & humidity, between lead and case)

Dielectric strength 500 V AC 50 Hz for 1 minute (at normal temp. & humidity, between lead and case)

Ambient temp. range | -10 C ~ +50 C

Storage . .
temperature range 20C ~+70C

Humidity range in
operation and storage

5 % ~ 95 % RH (noncondensing)




KA50 Series (1.8 degree/step)

Standard Specifications

NIPOLAR
Model Step angle Voltage Current | Resistance | Inductance I;lolding D! .Rotqr
orque torque inertia
Dimension degree/step \Z/%] A/Q QO mH/&  |mN-m| oz:in |/mN'm| 0z'in |g-cm?| 0z‘in?
KA50HM2-501 2.08 2.0 1.04 0.9 216 | 31 12 | 1.7 | 50 | 0.3
KA50HM2-502 4.20 1.0 4.2 3.8 216 | 31 12 | 1.7 | 50 | 0.3
KA50JM2-501 18 2.46 2.0 1.23 1.3 324 | 46 | 15 | 21| 70 | 0.4
KA50JM2-502 ' 5.00 1.0 5.0 5.4 324 | 46 | 15 | 21| 70 | 0.4
KA50KM2-501 3.20 2.0 1.6 1.8 471 | 67 | 20 | 2.8 | 100 | 0.5
KA50KM2-502 6.20 1.0 6.2 6.7 471 | 67 | 20 | 2.8 | 100 | 0.5
BIPOLARF
. Holding Detent Rotor
Model Step angle Voltage Current | Resistance | Inductance torque torque inertia
Dimension degree/step \(%) A/Q Q/D mH/@  |mN:m| 0z:in /mN'm| oz'in |g-cm?| 0z:in?
KA50HM2-551 1.66 2.0 0.83 1.3 2831 33 | 12 | 1.7 | 50 | 0.3
KA50HM2-552 3.20 1.0 3.20 5.1 2831 33 | 12 | 1.7 | 50 | 0.3
KA50JM2-551 18 1.96 2.0 0.98 1.9 373, 53 | 15 |21 | 70 | 04
KA50JM2-552 ' 3.80 1.0 3.8 71 373, 53 | 15 |21 | 70 | 04
KA50KM2-551 2.60 2.0 1.30 2.5 520 | 74 | 20 | 2.8 | 100 | 0.5
KA50KM2-552 5.10 1.0 5.10 10 520 | 74 | 20 | 2.8 | 100 | 0.5
||||| Ou“lne unit = mm (inch)
2 us Accessories: Lead assy
S0dia. (1.97) < oesaen . 140 4157
31wz 3 3000 (11.80 7))
[(T.22:0008) | AMITAP g UNIPOLAR 10 (0.39)
T~ 2 =
s = 05 0079 Housing: 51004-1100 (molex) ?
/N :—%5 ® B fl Contact: 59333-8000 (molex) Lead: U326 AWG22
NV , .
o\ ot g3 model | Limm] | Lfinch] mass[g]weight 300%°(11.8 0"
S :}5 S | d KA50HM2| 35 |1.38|230 | 0.5 BIPOLAR 10 (0.39)
o ° 455 eAs0IM2| 40 | 157 | 300 | 0.7 %
35 (1.38) =
ERMINAL 558 {noly) % e KAS0KM2| 50 |1.97 | 420 | 0.9 Housing: 51004-1100 (molex) If X Lead: L3265 AWGE2
7(0.28) Contact: 59333-8000 (molex)
|1l connection Diagrams
Rotational direction
UNIPOLAR BIPOLAR
(PHASE) 55381 55381 (PHASE) CW viewed from rotor shaft when using the following (PHASE) 55381 55381 (PHASE) CW viewed from rotor shaft when using
F1"N No PIN N4°- sequence diagram. _ o SEQUENGE FZ"N No. PIN No. the following sequence diagram.
® ® 55381 (51006110 ppiase] 112 13 | 4 ® ®
(com) 2 O 5, (com) FIN No. PIN No. "2 =2, = O EXCITING SEQUENCE
B B B B 55381 5104100 ppase] 1 12 1 3 | 4
m 3 6 @ g ; % —I= m 3 5 @ PIN2N0, PIN3N0. s L et
51004-1100 (PIN No.) 1 3 5 7 9 11 6 11 B = 51004-1100 (PIN No.) 3 5 7 9 4 7 B —|=|+|*+
(PHASE) A [Acom| A B [Bcom| B 2 3 |Acom|+|+|+|+ (PHASE) A A B B 3 5 A |+H|— |-+
COLOR OF LEAD BLACK| RED |BROWN|YELLOW| BLUE |ORANGE 5 9 Bcom |+ |+|+]|+ COLOR OF LEAD RED | BLUE |YELLOW | WHITE 5 9 B |+|+]|—|—

w



Speed-Torque Characteristics

KA50HM2-501

DRIVER: Constant-current driver | 0Z*
200 Vce: 24 [V] n
CURRENT: 2.0 [A/Phase]
EXCITING MODE: 2Phase
’,\ INERTIAL: 40 [g-cm2]
150 V |50
E
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DRIVER: Constant-current driver | 9Z*
200 Vcce: 24 [V] in
CURRENT: 1.0 [A/Phase]
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KA50HM2-551

DRIVER: Constant-current driver | 0Z*
200 Vcce: 24 [V] n
CURRENT: 2.0 [A/Phase]
EXCITING MODE: 2Phase
INERTIAL: 40 [g-cm2]
_ 150 |20
€
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Pulse Rate [pps]
DRIVER: Constant-current driver | 0Z*
200 Vee: 24 [V] n
CURRENT: 1.0 [A/Phase]
EXCITING MODE: 2Phase
INERTIAL: 40 [g-cm2]
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400
350
300
250
200
150
100

50

DRIVER: Constant-current driver | 9Z*
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KA50KM2-502

DRIVER: Constant-current driver |9Z’
300 Vee: 24 [V] in
CURRENT: 2.0 [A/Phase] 40
EXCITING MODE: 2Phase
250 ~ INERTIAL: 40 [g-cm2]
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DRIVER: Constant-current driver | 9Z*
300 Vee: 24 [V] in
CURRENT: 1.0 [A/Phase] 40
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DRIVER: Constant-current driver | 0Z°
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KA50JM2-551

KA50KM2-551

DRIVER: Constant-current driver | 9%’
400 Vee: 24 [V] n
CURRENT: 2.0 [A/Phase]
EXCITING MODE: 2Phase 50
INERTIAL: 40 [g-cm2]
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KA50JM2-552

DRIVER: Constant-current driver | 9Z’
400 Vec: 24 [V] n
CURRENT: 1.0 [A/Phase]
EXCITING MODE: 2Phase 50
INERTIAL: 40 [g-cm2]
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Torque [MN-m]

DRIVER: Constant-current driver i?‘lz.
Vece: 24 [V] o
500 CURRENT: 2.0 [A/Phase] 70
EXCITING MODE: 2Phase
400 (\ INERTIAL: 40 [g-om2] 60
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KA50KM2-552

Torque [mN-m]
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DRIVER: Constant-current driver | 92
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CURRENT: 1.0 [A/Phase] 0

EXCITING MODE: 2Phase
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Jlll Motor with D-cut Single Shaft

(Model example)

KA50JM2-501 = KA50JM2-50101 ‘|“‘|N|“‘|N Outline unit = mm (inch)
Single shaft specification
Model List [ EET—
KA50 KABO KA50 a53l | g

1.8 degree/step 1.8 degree/step 0.9 degree/step I _TWH i

KA50HM2-50101 | KAB60JM2-50101 KA50HM1-50101 28
S| KA50HM2-50201 | KA60JM2-50201 | KA50HM1-50201 g2 odel L] L rasighegibl
T | KA50JM2-50101 KAB0KM2-50101 KA50JM1-50101 S KA50HM | 35 |1.38| 230 | 05
9 KA50JM2-50201 KA60KM2-50201 KA50JM1-50201 “ﬂé :::g::"ﬂ ‘5‘8 12; izg g;
% KA50KM2-50101 KA60LM2-50101 KA50KM1-50101 a6 - :

KA50KM2-50201 KAB0LM2-50201 KA50KM1-50201 el oé (0.8T-00) L

KA50HM2-55101 | KA60JM2-55101 KA50HM1-55101 Ef, 3 (0.689)
W | KA50HM2-55201 | KAB0JM2-55201 KA50HM1-55201 _ §§ 3 LT
3| KA50JM2-55101 | KABOKM2-55101 | KA50JM1-55101 e 1
N KA50JM2-55201 KAB0KM2-55201 KA50JM1-55201 § Lﬂﬁ\
1| KA50KM2-55101 KAB0LM2-55101 KA50KM1-55101 i ‘

KA5OKM2-55201 KAGOLM2-55201 KA50KM1'55201 é model | L[mm]|L{inch] massw
The basic motor characteristics, connection diagrams, and accessories 3 alie g RAGOIMY| 44 |1.73] 500 | 1.1
(lead connectors) conform to the standard specifications. ML[_ iﬁzz:f:: 2: z;z ;gg :Z

Il Motor with D-cut Double Shaft

(Model example)

Outline unit= mm (inch)

UNIPOLAR  KASOJM2-501 — KAS0JM2-511 ‘|N|N|N|N it -
Double shaft specification
BIPOLAR  KA50JM2-551 = KA50JM2-561 W= .
_ (0% L 6063y £
Model List rr il o | 3 8
3§ 32| fosomy _TWH et gl °9§
KA50 KA60 KA50 R g s
1.8 degree/step 1.8 degree/step 0.9 degree/step kE £
KA50HM2-511 KA60JM2-511 KA50HM1-511 §§
% KA50HM2-512 KA60JM2-512 KA50HM1-512 < H | | _model [Limmi[Linchmasslgjvest]
T| KA50JM2-511 KABOKM2-511 KA50JM1-511 Uxi:_ o [ e o
(,2 KA50JM2-512 KAG60KM2-512 KA50JM1-512 Berl 50 197 220 | 05
% KA50KM2-511 KAG60LM2-511 KA50KM1-511 e _
KA50KM2-512 KA60LM2-512 KA50KM1-512 o3| = (081 L o6y
KA50HM2-561 KAB60JM2-561 KA50HM1-561 w5| o | 0oy 4 8
uy) KA50HM2-562 KA60JM2-562 KA50HM1-562 Agg gj I ‘:5 3,
8 KA50JM2-561 KAG0KM2-561 KA50JM1-561 § e § 1502 Cg’ }
C | KA50JM2-562 KABOKM2-562 KA50JM1-562 g oy ik K
) KA50KM2-561 KAG0LM2-561 KA50KM1-561 < [
KA50KM2-562 KAG0OLM2-562 KA50KM1-562 -
The basic motor characteristics, connection diagrams, and accessories b | || _model |Lmm] Linch] masslgleitt)
@ = — | KABOJM | 44 |1.73|500 | 1.1
(lead connectors) conform to the standard specifications. KAGOKM | 54 | 213|700 | 1.5
" KABOLM | 65 |2.56|850 | 1.9




|||||||| Motor with Encoder

(Model example)

KA50JM2-501 = 2 Channel KA50JM2E2-501
3 Channel KA50JM2E3-501

Model List
KA50 1.8 degree/ste KAB0 1.8 degree/ste
Base motor 2 Channel 3 Channel Base motor 2 Channel 3 Channel

KA50HM2-501 KA50HM2E2-501 | KASOHM2ES3-501 KA60JM2-501 KA60JM2E2-501 KA60JM2E3-501
% KA50HM2-502 KA50HM2E2-502 | KASOHM2E3-502 KAB60JM2-502 KAG60JM2E2-502 | KA6OJM2E3-502
T| KA50JM2-501 KA50JM2E2-501 KA50JM2E3-501 KAB0KM2-501 KAB0KM2E2-501 | KABOKM2E3-501
|C_) KA50JM2-502 KA50JM2E2-502 | KA50JM2E3-502 KAB0KM2-502 KAB0KM2E2-502 | KABGOKM2E3-502
% KA50KM2-501 KA50KM2E2-501 | KASOKM2E3-501 KAB60LM2-501 KAG0LM2E2-501 | KAGOLM2E3-501

KA50KM2-502 KA50KM2E2-502 | KASOKM2E3-502 KAB0LM2-502 KAB0LM2E2-502 | KAGOLM2E3-502

KA50HM2-551 KA50HM2E2-551 | KASOHM2E3-551 KA60JM2-551 KAB60JM2E2-551 KA60JM2E3-551
w| KA50HM2-552 KA50HM2E2-552 | KASOHM2E3-552 KAB60JM2-552 KA60JM2E2-552 | KA6OJM2E3-552
8 KA50JM2-551 KA50JM2E2-551 KA50JM2E3-551 KAB60KM2-551 KAB0KM2E2-551 | KAGOKM2E3-551
o KA50JM2-552 KA50JM2E2-552 | KA50JM2E3-552 KABGOKM2-552 KAGOKM2E2-552 | KAGOKM2E3-552
T | KA50KM2-551 KA50KM2E2-551 | KASOKM2E3-551 KAB60LM2-551 KAB0LM2E2-551 | KAGOLM2E3-551

KA50KM2-552 KA50KM2E2-552 | KASOKM2E3-552 KAB0LM2-552 KABOLM2E2-552 | KAGOLM2E3-552

] Outiine i = i

NAME PLATE
NAME PLATE 20.6:05
24.08 (0.81-0.032) L 18.3 (0.72)

_ (0.94.0032) L 18.3 (0.72)

3 16
I 5 379) {0.063)
o : T
g8 B i @

T mg/ 2T E ! : * \
g2 e g2 /53 i
N % = 825 Z/ =

=3 hod - £ L pod

s i || et
model | L{mm] |L[inch]|massg]|weight[b] ENCODER
KA50HM2| 35 |1.38|230 | 05 model | Limm] | L{inch] |mass[g] weight] ENCODER
KA50JM2| 40 |1.57| 300 | 0.7 KAB0JM2| 44 |1.73|500 | 1.1
KA50KM2| 50 |1.97| 420 | 0.9 KAB60KM2| 54 |2.13|700 | 1.5
KABOLM2| 65 |2.56| 850 | 1.9
Encoder specification Connection diagrams
KA50, KA60 2 Channel
Resolution [P/R] 400
Power-supply voltage DC5V 0.5V

2 Channel (A, B aspect) or

Output aspect 3 Channel (A, B, I aspect) 'mt
Output wave form TTL 5] PNNo. | 1 | 2 | 8 | 4 15
GND R . A B
Connection| GND | — aspect +5V aspect
Recommended pull-up resistor value AB sV
2 Channel 3 Channel
R [Q] 11k 2.7k
The basic motor characteristics, connection diagrams, and
accessories (lead connectors) conform to the standard
I PIN No. 1 2 3 4 5
specifications. ; i 5
Connection| GND aspect|aspect +5V aspect
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1. High torque
2. Low vibration

3. Silent operation
4. High position accuracy
The best magnetic balance is employed in our round type stepping motor.

Motor performance is greatly improved using the latest technology of three dimensional
magnetic field analysis and robust design.

Features (Compare to our current 42 & 56 square size motors)

O Both high torque and low vibration performance were achieved.
® The round core provides the best magnetic balance. High torque performance is also achieved by
optimizing the design with three dimensional magnetic filed analysis. More than 30% higher holding
torque was achieved and pull-out torque was also improved. (Refer to Fig. 1 and 2)

Fig. 1

Fig. 2
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e Low vibration and low rotational fluctuation were realized by reducing the detent torque using three
dimensional magnetic field analysis. Rotational fluctuation was reduced about 30%.

Fig. 3
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® Position accuracy was improved by minimizing the deviation of induced voltage.
Position accuracy was improved about 30%. (Refer to Fig.4)

Fig. 4
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O Shaft size and mounting dimension compatibility between the 42sq. & KA50 and
the 56sq. & KA60.

O Space Saving: High torque performance with shorter motor.
O All models are RoHS compliant.

* Three dimensional magnetic field analysis: The magnetic strength is shown three
dimensionally and the highest efficiency core shape is determined.

* Robust design: A design method that is not influenced by the variation in parts to
eliminate product performance variation.

||||| Max. Allowable Load / Runout for Motor Shaft
Load for Motor Shaft

L

] Mounting flange
Radial load —a

Load L Radial load ]

KA50 14.7 N [1.5kgf] [3.3 1b]| 19.6 N [2.0 kgf] [4.4 Ib] 10 Thrust load Motor
mm

KAG0 40 N [4.1 kgf] [9.0 Ib] | 70 N [7.1 kgf] [15.8 Ib] /

Type Thrust load

Motor shaft |
Shaft Run Out
Shaft run out 0.05 T.LR. [mm]
— ~]0.05]
Concentricity between shaft LA

and mounting circle 0.075 T.L.R. [mm]

Perpendicularity between shaft 0.075 T.I.R. [mm]

and mounting face

* T.L.R. (Total Indicator Reading)

||||| Specification

Temperature rise 70 K max (By resistance method)

Insulation class Class E equivalent

Insulation resistance | 100 MQ min. At 500 V DC (at normal temp. & humidity, between lead and case)

Dielectric strength 500 V AC 50 Hz for 1 minute (at normal temp. & humidity, between lead and case)

Ambient temp. range | -10 C ~ +50 C

Storage . .
temperature range 20C ~+70C

Humidity range in
operation and storage

5 % ~ 95 % RH (noncondensing)




KAGO Series (1.8 degree/step)

Standard Specifications

NP O A
Model Step angle Voltage Current | Resistance | Inductance I:olding D! .Rotqr
orque torque inertia
Dimension degree/step \Z/%] A/Q QO mH/&  |mN-m| oz:in |/mN'm| 0z'in |g-cm?| 0z‘in?
KA60JM2-501 2.44 3.3 0.74 0.83 707 |100 | 35 | 5.0 | 180 | 1.0
KA60JM2-502 3.41 2.2 1.55 1.8 707 {100 | 35 | 5.0 | 180 | 1.0
KAB0KM2-501 18 2.97 3.3 0.9 1.4 1011|143 | 50 | 71 | 270 | 1.5
KAB0KM2-502 ' 4.40 2.2 2.0 3.0 1011|143 | 50 | 7.1 | 270 | 1.5
KAG60LM2-501 3.63 3.3 1.10 1.6 1315/ 186 | 60 | 8.5 | 360 | 2.0
KAB0LM2-502 5.28 2.2 2.4 3.4 1315/ 186 | 60 | 8.5 | 360 | 2.0
BIPOLAR
. Holding Detent Rotor
Model Step angle Voltage Current | Resistance | Inductance torque torque inertia
Dimension degree/step \(%) A/Q Q/D mH/@  |mN:m| 0z:in /mN'm| oz'in |g-cm?| 0z:in?
KA60JM2-551 2.05 3.3 0.62 1.2 805|114 | 35 | 5.0 | 180 | 1.0
KA60JM2-552 242 2.2 1.10 2.6 805|114 | 35 | 5.0 | 180 | 1.0
KAB0KM2-551 18 2.41 3.3 0.73 2.1 1207(171 | 50 | 71 | 270 | 1.5
KAB0KM2-552 ' 3.01 2.2 1.37 4.5 1207(171 | 50 | 71 | 270 | 1.5
KA60LM2-551 2.97 3.3 0.90 2.2 1600| 227 | 60 | 8.5 | 360 | 2.0
KABOLM2-552 3.74 2.2 1.7 4.9 1600| 227 | 60 | 8.5 | 360 | 2.0
Outline it = mm (inch)
~ Accessories: Lead assy
m 300%° (1.8 0™)
60 (2.36) E UN|POLAR 10 (0.39)
(14;’.5164,u2) 4-0ASHOLE °§ (5%'16;:52) L IE%
o % Q::i - ousing: - molex] ?
(9@ @é‘ ; E (0'1023) gontac?: 555:;??:;(:(?(? ((mollex)) Load: UL3%60 AWG22
& J gle @ model | Limm] | Lfinch] mass[g]weight 300%°(11.8 o)
AL o) ° g KA6OJM2| 44 |1.73| 500 | 1.1 BIPOLAR 10 (0.39)
B — 8 } o] KAGOKM2| 54 | 2.13| 700 | 1.5 =
S la [ 4l = AL %
© TERMINAL: 55381 (molex) . weewe  KABOLM2| 65 | 2.56 | 850 | 1.9 g"”fi”‘i::;;:;;Jg;((m"l'e"; If \ Lead: UL3266 AWG22
Connection Diagrams
Rotational direction
UNIPOLAR BIPOLAR

(PHASE) 55381 55381 (PHASE) CW viewed from rotor shaft when using the following (PHASE) 55381 55381 (PHASE) CW viewed from rotor shaft when using
PIN No PIN No. sequence diagram. PIN No. PIN No. i ;
® 1 4 ® q g EXCITING SEQUENCE ® o ) ® the following sequence diagram.
55381 |51004-1100| ppyasel 1 [ 2 [ 3| 4
(com) 2 Q 5, (com) FIN No. PIN No. "2 =2, = O EXCITING SEQUENCE
55381 | 51004-1100
R 6 @ 4 7 | B == @ 3 5@ PIN No.| PIN No.[PHASE| 112 |3 | 4
3 5 A == 2 3 A [=[+]+]=
51004-1100(PIN No.) 1 3 5 7 9 11 6 11 B ol 51004-1100(PIN No.) 3 5 7 9 4 7 B |—[—|*+|*+
(PHASE) A [Acom| A B [Bcom| B 2 3 |Acom|+|+|+|+ (PHASE) A A B B 3 5 A |+H|— |-+
COLOR OF LEAD BLACK| RED |BROWN|YELLOW| BLUE |ORANGE 5 9 Bcom|+|+[+[+ COLOR OF LEAD RED | BLUE |YELLOW|WHITE 5 9 B |+[+]—]—

(é)]



Speed-Torque Characteristics

KA60JM2-501

DRIVER: Constant-current driver | 0Z*
700 Vce: 24 [V] n
CURRENT: 3.3 [A/Phase]
EXCITING MODE: 2Phase 90
600 INERTIAL: 275 [g-cm2]
/’\ -80
500 70
B 60
= 400
E 50
2 300 40
o
S 200 30
20
100 L10
0 \ I I I Lo
0 2000 4000 6000 8000 10000
Pulse Rate [pps]
DRIVER : Constant-current driver | 0Z*
700 Vee: 24 [V] in
CURRENT: 2.2 [A/Phase]
EXCITING MODE: 2Phase 90
600 INERTIAL: 275 [g-cm2]
[\ 80
500 70
B \ L 60
= 400
£ \ 50
g 300 \ 40
g
2 200 30
20
100 L 10
0 AN I I I Lo
0 2000 4000 6000 8000 10000
Pulse Rate [pps]
RIPO AR

KA60JM2-551

DRIVER: Constant-current driver | 0Z*
800 Vcee: 24 [V] in
CURRENT: 3.3 [A/Phase]
EXCITING MODE: 2Phase
700 V’\\ INERTIAL: 275 [g-cm2] 100
600
I-80
E 500
= \ L
€ 400 N 60
[
g 300 40
5]
=200
I-20
100
0 \ | | | | L 0
0 2000 4000 6000 8000 10000
Pulse Rate [pps]
DRIVER: Constant-current driver | 0Z*
800 Vece: 24 [V] n
CURRENT: 2.2 [A/Phase]
EXCITING MODE: 2Phase
700 /\\ INERTIAL: 275 [g-cm2] -100
600 \ | 80
E 500
4 \ L
€400 60
[}
&300 L 40
o
= 200
20
100
0 \ | | | | L O
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Pulse Rate [pps]

KA60KM2-501

DRIVER: Constant-current driver | 0Z*
Vee: 24 [V] n
1000 CURRENT: 3.3 [A/Phase] 140
EXCITING MODE: 2Phase
INERTIAL: 275 [g-cm2] 120
800 AN
\ 100
E
= 600 L 80
E
$ 400 60
<3
K 40
200
20
0 AN L L L Lo
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KA60KM2-502

DRIVER: Constant-current driver | 0Z*
Vee: 24 [V] in
1000 CURRENT: 2.2 [A/Phase] 140
EXCITING MODE: 2Phase
INERTIAL: 275 [g-cm2] 120
800
\ 100
€
= 800 80
E
8 400 60
g
° I-40
200
20
0 AN I I I Lo
0 2000 4000 6000 8000 10000
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KA60KM2-551
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DRIVER: Constant-current driver
Vee: 24 [V]

CURRENT: 3.3 [A/Phase]
EXCITING MODE: 2Phase
INERTIAL: 275 [g-cm2]
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DRIVER: Constant-current driver
Vece: 24 [V]

CURRENT: 2.2 [A/Phase]
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KA60LM2-501

DRIVER: Constant-current driver %Z'
Vcce: 24 [V] -
1400 CURRENT: 3.3 [A/Phase] 200
EXCITING MODE: 2Phase
1200 \ INERTIAL: 275 [g-cm2]
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DRIVER: Constant-current driver
Vcce: 24 [V]

CURRENT: 2.2 [A/Phase]
EXCITING MODE: 2Phase

INERTIAL: 275 [g-cm2]
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DRIVER: Constant-current driver | 0Z*
Vcce: 24 [V] n
CURRENT: 3.3 [A/Phase]
EXCITING MODE: 2Phase | 200
l\ INERTIAL: 275 [g-cm2]
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CURRENT: 2.2 [A/Phase]
EXCITING MODE: 2Phase

INERTIAL: 275 [g-cm2)]
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Jlll Motor with D-cut Single Shaft

(Model example)

KA50JM2-501 = KA50JM2-50101 ‘|“‘|N|“‘|N Outline unit = mm (inch)
Single shaft specification
Model List [ EET—
KA50 KABO KA50 a53l | g

1.8 degree/step 1.8 degree/step 0.9 degree/step I _TWH i

KA50HM2-50101 | KAB60JM2-50101 KA50HM1-50101 28
S| KA50HM2-50201 | KA60JM2-50201 | KA50HM1-50201 g2 odel L] L rasighegibl
T | KA50JM2-50101 KAB0KM2-50101 KA50JM1-50101 S KA50HM | 35 |1.38| 230 | 05
9 KA50JM2-50201 KA60KM2-50201 KA50JM1-50201 “ﬂé :::g::"ﬂ ‘5‘8 12; izg g;
% KA50KM2-50101 KA60LM2-50101 KA50KM1-50101 a6 - :

KA50KM2-50201 KAB0LM2-50201 KA50KM1-50201 el oé (0.8T-00) L

KA50HM2-55101 | KA60JM2-55101 KA50HM1-55101 Ef, 3 (0.689)
W | KA50HM2-55201 | KAB0JM2-55201 KA50HM1-55201 _ §§ 3 LT
3| KA50JM2-55101 | KABOKM2-55101 | KA50JM1-55101 e 1
N KA50JM2-55201 KAB0KM2-55201 KA50JM1-55201 § Lﬂﬁ\
1| KA50KM2-55101 KAB0LM2-55101 KA50KM1-55101 i ‘

KA5OKM2-55201 KAGOLM2-55201 KA50KM1'55201 é model | L[mm]|L{inch] massw
The basic motor characteristics, connection diagrams, and accessories 3 alie g RAGOIMY| 44 |1.73] 500 | 1.1
(lead connectors) conform to the standard specifications. ML[_ iﬁzz:f:: 2: z;z ;gg :Z

Il Motor with D-cut Double Shaft

(Model example)

Outline unit= mm (inch)

UNIPOLAR  KASOJM2-501 — KAS0JM2-511 ‘|N|N|N|N it -
Double shaft specification
BIPOLAR  KA50JM2-551 = KA50JM2-561 W= .
_ (0% L 6063y £
Model List rr il o | 3 8
3§ 32| fosomy _TWH et gl °9§
KA50 KA60 KA50 R g s
1.8 degree/step 1.8 degree/step 0.9 degree/step kE £
KA50HM2-511 KA60JM2-511 KA50HM1-511 §§
% KA50HM2-512 KA60JM2-512 KA50HM1-512 < H | | _model [Limmi[Linchmasslgjvest]
T| KA50JM2-511 KABOKM2-511 KA50JM1-511 Uxi:_ o [ e o
(,2 KA50JM2-512 KAG60KM2-512 KA50JM1-512 Berl 50 197 220 | 05
% KA50KM2-511 KAG60LM2-511 KA50KM1-511 e _
KA50KM2-512 KA60LM2-512 KA50KM1-512 o3| = (081 L o6y
KA50HM2-561 KAB60JM2-561 KA50HM1-561 w5| o | 0oy 4 8
uy) KA50HM2-562 KA60JM2-562 KA50HM1-562 Agg gj I ‘:5 3,
8 KA50JM2-561 KAG0KM2-561 KA50JM1-561 § e § 1502 Cg’ }
C | KA50JM2-562 KABOKM2-562 KA50JM1-562 g oy ik K
) KA50KM2-561 KAG0LM2-561 KA50KM1-561 < [
KA50KM2-562 KAG0OLM2-562 KA50KM1-562 -
The basic motor characteristics, connection diagrams, and accessories b | || _model |Lmm] Linch] masslgleitt)
@ = — | KABOJM | 44 |1.73|500 | 1.1
(lead connectors) conform to the standard specifications. KAGOKM | 54 | 213|700 | 1.5
" KABOLM | 65 |2.56|850 | 1.9




|||||||| Motor with Encoder

(Model example)

KA50JM2-501 = 2 Channel KA50JM2E2-501
3 Channel KA50JM2E3-501

Model List
KA50 1.8 degree/ste KAB0 1.8 degree/ste
Base motor 2 Channel 3 Channel Base motor 2 Channel 3 Channel

KA50HM2-501 KA50HM2E2-501 | KASOHM2ES3-501 KA60JM2-501 KA60JM2E2-501 KA60JM2E3-501
% KA50HM2-502 KA50HM2E2-502 | KASOHM2E3-502 KAB60JM2-502 KAG60JM2E2-502 | KA6OJM2E3-502
T| KA50JM2-501 KA50JM2E2-501 KA50JM2E3-501 KAB0KM2-501 KAB0KM2E2-501 | KABOKM2E3-501
|C_) KA50JM2-502 KA50JM2E2-502 | KA50JM2E3-502 KAB0KM2-502 KAB0KM2E2-502 | KABGOKM2E3-502
% KA50KM2-501 KA50KM2E2-501 | KASOKM2E3-501 KAB60LM2-501 KAG0LM2E2-501 | KAGOLM2E3-501

KA50KM2-502 KA50KM2E2-502 | KASOKM2E3-502 KAB0LM2-502 KAB0LM2E2-502 | KAGOLM2E3-502

KA50HM2-551 KA50HM2E2-551 | KASOHM2E3-551 KA60JM2-551 KAB60JM2E2-551 KA60JM2E3-551
w| KA50HM2-552 KA50HM2E2-552 | KASOHM2E3-552 KAB60JM2-552 KA60JM2E2-552 | KA6OJM2E3-552
8 KA50JM2-551 KA50JM2E2-551 KA50JM2E3-551 KAB60KM2-551 KAB0KM2E2-551 | KAGOKM2E3-551
o KA50JM2-552 KA50JM2E2-552 | KA50JM2E3-552 KABGOKM2-552 KAGOKM2E2-552 | KAGOKM2E3-552
T | KA50KM2-551 KA50KM2E2-551 | KASOKM2E3-551 KAB60LM2-551 KAB0LM2E2-551 | KAGOLM2E3-551

KA50KM2-552 KA50KM2E2-552 | KASOKM2E3-552 KAB0LM2-552 KABOLM2E2-552 | KAGOLM2E3-552

] Outiine i = i

NAME PLATE
NAME PLATE 20.6:05
24.08 (0.81-0.032) L 18.3 (0.72)

_ (0.94.0032) L 18.3 (0.72)

3 16
I 5 379) {0.063)
o : T
g8 B i @

T mg/ 2T E ! : * \
g2 e g2 /53 i
N % = 825 Z/ =

=3 hod - £ L pod

s i || et
model | L{mm] |L[inch]|massg]|weight[b] ENCODER
KA50HM2| 35 |1.38|230 | 05 model | Limm] | L{inch] |mass[g] weight] ENCODER
KA50JM2| 40 |1.57| 300 | 0.7 KAB0JM2| 44 |1.73|500 | 1.1
KA50KM2| 50 |1.97| 420 | 0.9 KAB60KM2| 54 |2.13|700 | 1.5
KABOLM2| 65 |2.56| 850 | 1.9
Encoder specification Connection diagrams
KA50, KA60 2 Channel
Resolution [P/R] 400
Power-supply voltage DC5V 0.5V

2 Channel (A, B aspect) or

Output aspect 3 Channel (A, B, I aspect) 'mt
Output wave form TTL 5] PNNo. | 1 | 2 | 8 | 4 15
GND R . A B
Connection| GND | — aspect +5V aspect
Recommended pull-up resistor value AB sV
2 Channel 3 Channel
R [Q] 11k 2.7k
The basic motor characteristics, connection diagrams, and
accessories (lead connectors) conform to the standard
I PIN No. 1 2 3 4 5
specifications. ; i 5
Connection| GND aspect|aspect +5V aspect
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2-Phase Hybrid Stepping Motor @

KH39 series

HIGH TORQUE, LOW VIBRATION AND LOW NOISE

Il STANDARD SPECIFICATIONS

MODEL UNIT KH39EM2
-801 | -851
SHAFT SINGLE
DRIVE METHOD UNI-POLAR BI-POLAR
NUMBER OF PHASES 2 2
STEP ANGLE deg./step 1.8 1.8
VOLTAGE V 5.6 3.6
CURRENT A/PHASE 0.4 0.6
RESISTANCE Q/PHASE 14.0 6.0
INDUCTANCE mH/PHASE 6.4 55
HOLDING TORQUE mN-m 59 78
oz - in 8.3 11
DETENT TORQUE mN-m 7.8 7.8
oz - in 1.1 1.1
ROTOR INERTIA g-cm? 14 14
oz - in? 0.08 0.08
WEIGHT g 110 110
Ib 0.24 0.24
INSULATION CLASS E EQUIVALENT (120TC 248" F) (UL VALUE : CLASS B-1307T)
INSULATION RESISTANCE 500VDC  100MQmin.
DIELECTRIC STRENGTH 500VAC 50HZ  1min.
OPERATING TEMP.RANGE 0 to 50
ALLOWABLE TEMP.RISE K 70
Il DIMENSIONS unit = mm (inch)
16.5+05 20.8
(0.65=0.02) (0.82)
39
(1.54) 3 -
(1.2 ) o3ef  [008an)
o8
8 &
+ S 2 s I mm B
23028 | La) }Ef
® 2o _ 23
c2 I/ R Ser ]
& &/ S e -
—@_ 4-M3X0.5
Yo DEPTH 2.5(0.1)MIN




Features

1. High torque

- Output is 1.3 times as high as conventional products.

2. Low noise -7dB(A)quieter than conventional products.

Hl TORQUE CHARACTERISTICS VS PULSE RATE
KH39EM2-801 KH39EM2-851
— PULL-0UT — PULL-0UT
e — PULL-IN  (0z - in) o PULL-IN  (0z - in)
o — (@) —
Driv. =Constant-current driver Driv . |=Constant-current driver
= Excit.=2 (phase) = Excit [=2 (phase)
£ Volt. =24 (V) 110 £ Volt |-24 (V) 110
g Curr. =0 4(A) Iy /\ﬂ:o 6(A)
(@) (@)
X o X o
[@2NTe] [@2NTe]
S / - /
= S 1°
o (@]
24 24
= 3 = )
a \ a \
o 2 1 o . 1
0 2000 4000 0 1000 2000 3000
PULSE RATE (PPS) PULSE RATE (PPS)
0 600 1200 0 300 600 900
SPEED r/min SPEED r/min

Il CONNECTION DIAGRAMS

UNI-POLAR (801)

Excitation sequence

BI-POLAR (851)

1 7 STEP 112134 3 Excitation sequence
BLACK YELLOW |BLACK() | - - RED YELLOW |STEP 1]2]3]4
oA B YELLOW(7) | - | - oA RED(3) “ITrl+] =
3 9 BROWN(5) - - YELLOW(T) | = | = | + | +
RED —OBLUE ORANGE(11) -1 - BLUEG) |+ |- |- |+
oA ¢B ‘|‘| RED(3) + |+ |+ |+ 5¢K B 9 WHITEQ) |+ |+ |- |-
BROWN ORANGE |BLUEQ) |+ | +|+| + BLUE WHITE Rotation : CW
Rotation : CW
Bl CONNECTION CABLE TO MOTOR unit=mm (inch)
UNI-POLAR BI-POLAR
2007%° 200"
(7.889%) (7.88%%)
3.5 3.5
(0.14) (0.14)
|

il




2-Phase Hybrid Stepping Motor @

KH42 series

HIGH TORQUE, LOW VIBRATION AND LOW NOISE

Il STANDARD SPECIFICATIONS

KH42HM2
M ODEL SINGLE SHAFT -901 -902 -903 -951
DOUBLE SHAFT| -911 912 -913 -961
DRIVE METHOD E— UNI-POLAR BI-POLAR
NUMBER OF PHASES E— 2 2
STEP ANGLE deg./step 1.8 1.8
VOLTAGE \% 3.06 5.57 6.76 3.10
CURRENT A/PHASE 0.9 0.58 0.46 1.0
WINDING RESISTANCE Q/PHASE 3.4 9.6 14.7 3.1
INDUCTANCE mH/PHASE 2.4 6.0 9.3 4.3
HOLDING TORQUE mN - m 140 140 140 197
0z - in 20 20 20 20
DETENT TORQUE mN - m 11.8 11.8 11.8 11.8
0z - in 1.7 1.7 1.7 2.1
ROTOR INERTIA g-cm? 38 38 38 38
0z - in? 0.21 0.21 0.21 0.21
WEIGHTS g 200 200 200 200
b 0.44 0.44 0.44 0.57
INSULATION CLASS ——— | JISClassE (120C 248 F) (UL VALUE : CLASS B-130T 266" F)
INSULATION RESISTANCE e 500vDC 100MQmin.
DIELECTRIC STRENGTH E— 500VAC 50HZ 1 min.
OPERATING TEMP. RANGE c 0 to 50
ALLOWABLE TEMP.RISE K 70
Hl DIMENSIONS unit = mm (inch)
pdroe 3AMAX. B (0580 (1 34N 16(0.63) oé
42(1.65) 42(1.65) ] (f-%ﬂfw Og 2:02(0.0780008 7 ;éi
31202(1 22:000) 312021 22:006) ;é OBt ) % (0‘%%%0‘8) (0‘5‘%5%‘:53' 5
& 13 s PR O?;;g ‘ Cé_ g 095 :;
i YV
4-M§><O.5 4-M3X0.5 09;
DEPTH 3.5(0.14)MIN DEPTH 3.5(0.14)MIN !
UNI-POLLAR Bi-POLAR SINGLE SHAFT DOUBLE SHAFT
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Features

® |mproved Dynamic Torque
(1.2 times torque of our previous model is generated at 300
r/min, on model : KH42JM2-901)
e | owered Vibration & Noise Level
(by increased stiffness of body construction)
e |mproved Efficiency
(1.1 times of our previous model, by high grade materials.)

Il TORQUE CHARACTERISTICS vs. PULSE RATE

UNI-POLAR BI-POLAR
KH42HM2-901, 911 KH42HM2-951, 961
(0z-in) (oz+in)
150 T T T T ] 200 T T T 7T
DRIVER=Constant-current driver _ / DRIVER=Constant-current driver — 130
Vee=24 ] i X Vee=24(V) —
= CURRENT=0.9(A)/Phase ] T A} CURRENT=1.0(A)/Phase _
_ EXCITING MODE=2Phase 150 EXCITING MODE=2Phase 0%
£100 INERTIAL LOAD=40gcm? (0.220z+in8)— 115 € \ INERTIAL LOAD=40gcm? (0.220z+in?) —|
E —— Z 20
= £
8 g 100 15
& 10 I
S 50 —— PULL-OUT e 10
50
5 —@ PULL-IN 5
00 7000 2000 3000 4000 5000 6000 7000 8000 $000 10000 Oo 1000 2000 3000 4000 5000 6000 7000 soMoo 10000
PULSE RATE(pps) PULSE RATE(pps)
0 1000 2000 3000 0 1000 2000 3000
(r/min) (r/min)
KH42HM2-902, 912
(0z+in)
150 T T T T _]{
DRIVER=Constant-current driver |
—— Vee=24(V)
CURRENT=0.58(A)/Phase -
~ EXCITING MODE=2Phase —
gwoo INERTIAL LOAD=40gcm? (0.220z+in?)— 1 19
g
3
S 50 10 Il CONNECTION DIAGRAMS
5 UNI-POLAR EXCITATION SEQUENCE
%0 7000 2000 3000 4000 5000 6000 7000 8000 9000 10000 STEP 112134
PULSE RATE(pps) 1 BLACK(1) | - -
0 1000 2000 3000 BLACK YELLOW
(r/min) YELLOW(7) | = | —
oA %8 Q9 BROWN(S) i
KH42HM2-903, 913 3
’ RED BLUE ORANGE(11) -
0 % 5 oA 48 11 REDG) | +| +|+ |+
DRIVER=C - di ]
vcc:m(\/)onstam current driver ] BROWN ORANGE BLUE(9) + | +|+ | +
= CURRENT=0.46(A)/Phase -
~ EXCITING MODE=2Phase —
€100 N INERTIAL LOAD=40gcm? (0.220z+in?) — 115
£ \
£
= \ BI-POLAR
S 50 10 3 EXCITATION SEQUENCE
i
STEP 11234
RED YELLOW
5 oA RED(3) + |- -1+
0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 YELLOW(7) | + | + | - | -
PULSE RATE(pps) BLUE(5) -+t
0 1000 2000 3000
(/i) 5 o WHITEQ) |- |- |+ |+
BLUE WHITE
Il CONNECTION CABLE TO MOTOR unit = mm (inch)
UNI-POLAR BI-POLAR
| 300(11.8"%) | 3008(11.87%)
3.5(0.13) 3.5(0.13)
Ju—
Ju— Ju—
Ju— Ju—
Ju— Ju—
Ju— Ju—
-
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2-Phase Hybrid Stepping Motor ‘D

KH42 series

HIGH TORQUE, LOW VIBRATION AND LOW NOISE

Il STANDARD SPECIFICATIONS

KH42JM2
M ODEL SINGLE SHAFT -901 -902 -903 -951
DOUBLE SHAFT| -911 912 -913 -961
DRIVE METHOD UNI-POLAR BI-POLAR
NUMBER OF PHASES 2 2
STEP ANGLE deg./step 1.8 1.8
VOLTAGE V 3.42 4.4 9.25 4.59
CURRENT A/PHASE 1.2 0.88 0.5 0.85
WINDING RESISTANCE Q/PHASE 2.85 5.5 18.5 5.4
INDUCTANCE mH/PHASE 2.5 5.1 16.3 9.3
HOLDING TORQUE mN - m 236 236 236 314
0z - in 33 33 33 44
DETENT TORQUE mN - m 14.7 14.7 14.7 14.7
oz - in 2.1 2.1 2.1 2.1
ROTOR INERTIA g-cm? 56 56 56 56
0oz - in? 0.3 0.3 0.3 0.3
WEIGHTS g 260 260 260 260
Ib 0.57 0.57 0.57 0.57
INSULATION CLASS JIS Class E (120T 248° F) (UL VALUE : CLASS B-130T 266° F)
INSULATION RESISTANCE 500vDC 100MQmin.
DIELECTRIC STRENGTH 500VAC 50HZ 1min.
OPERATING TEMP. RANGE 0 to 50
ALLOWABLE TEMP. RISE 70
Hl DIMENSIONS unit = mm (inch)
2405 AOMAX. (096-0m9) ( SBMRI6069F &
42(1.65) 42(1.65) 7 (e (LSENRL, g vl i3
312021 22:0016) 31 202(1.222006) % (o_o%fw L 1| = B
o§§ ,§ § (0.59+0.08) (0.5910005)%- %
+ ¢ By ° o2 B8 g e i
=i e & = 2 7
4-M3X0.5 4-M3%0.5

UNI-POLLAR

DEPTH 3.5(0.14)MIN

Bi-POLAR

DEPTH 3.5(0.14)MIN

SINGLE SHAFT

4.5:0.1(0.177.5+0.0039)

DOUBLE SHAFT
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Features

® |mproved Dynamic Torque
(1.2 times torque of our previous model is generated at 300
r/min, on model : KH42JM2-901)
e | owered Vibration & Noise Level
(by increased stiffness of body construction)
e |mproved Efficiency
(1.1 times of our previous model, by high grade materials.)

Il TORQUE CHARACTERISTICS vs. PULSE RATE

UNI-POLAR BI-POLAR
KH42JM2-901, 911 KH42JM2-951, 961
(oz-in) (0z-in)
%00 T T T 1 50
| 400
\[/)RIYETCOHSMN{U"BN diver 1% DF;IVER:Clonstanll—currentldriver : —
CRRENT-1 2 Prase P il Vec=24( a0
~ ~— EXCITING MODE=2Phase —1% 300 [L4 CURRENT=0.85(A)/Phase -
£ 200 INERTIAL LOAD=40gcm? (0.2202-in?) —| 2 II \\ EXCITING MODE=2Phase -
=z 20 5 i INERTIAL LOAD=40gcm? (0.220zin?) —| 0
i Z t
'g’ 15 I 200
& 100 = 10 % @
—— PULL-OUT =
. 100 10
\ —@ PULL-IN .
0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 0O T 2000 3000 2000 5000 6000 7000 8000 9000 10000
PULSE RATE(pps) ’ PULSE RATE(epps)
0 1000 . 2000 3000 ; 000 o 2000 7000
KH42JM2-902, 912
300 ‘ ‘ ‘ ‘ ‘ (0z-in)
DRIVER=Constant-current driver 1130
Vee=24(V,
CURRENT=0.88(A)/Phase s
- EXCITING MODE=2Phase —
E 200 INERTIAL LOAD=40gcm? (0.220z+in?) —|
z 20
E
w
§ 15
S 100
- 10 Il CONNECTION DIAGRAMS
- L | 15
0 UNI-POLAR EXCITATION SEQUENCE
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
PULSE RATE(pps) 1 STEP 11234
0 1000 2000 3000 — _
(r/min) BLACK YELLOW BLACK(1)
A B YELLOW(7) | = | —
KH42JM2-903, 913 3¢ 9 BROWN(5) -1-
. (o) RED BLUE ORANGE(11) —-
T T T 1 A B
DRIVER=Constant-current driver “1130 5 ¢ ¢ 1 1 REDE) Bl Bl s
Vee=24(V) n BROWN ORANGE BLUE(9) |+ | +|+
CURRENT=0.5(A)/Phase 25
~ EXCITING MODE=2Phase —
€200 INERTIAL LOAD=40gcm? (0.2202-in%) —
=z 20
E
=) A\ 15
2 BI-POLAR
2 100 10 3 EXCITATION SEQUENCE
7 i ® RED YELLOW SIEG 2] 8]e
. ——1 oA $B RED(3) +| - -]+
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
PULSE RATE(pps) YELLOW(7) | + | + | = | =
0 1000 2000 3000 BLUE(B) |- |+ |+ |-
(®/min) 5 s o8 9 WHITE®) | — | - | + | +
BLUE WHITE
Il CONNECTION CABLE TO MOTOR unit = mm (inch)
UNI-POLAR BI-POLAR
| 3008(11.8"%) | 3007(11.8"%)
3.5(0.13) 3.5(0.13)

TTIIT

AL
?
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2-Phase Hybrid Stepping Motor @

KH42 series

HIGH TORQUE, LOW VIBRATION AND LOW NOISE

Il STANDARD SPECIFICATIONS

KH42KM2
M ODEL SINGLE SHAFT -901 -951
DOUBLE SHAFT -911 -961
DRIVE METHOD — UNI-POLAR BI-POLAR
NUMBER OF PHASES — 2 2
STEP ANGLE deg./step 1.8 1.8
VOLTAGE Vv 3.72 2.76
CURRENT A/PHASE 1.2 1.2
WINDING RESISTANCE Q/PHASE 3.1 2.3
INDUCTANCE mH/PHASE 3.1 4.0
HOLDING TORQUE mN - m 340 403
oz - in 48 57
DETENT TORQUE mN - m 19.6 19.6
oz - in 2.8 2.8
ROTOR INERTIA g - cm? 85 85
oz - in? 0.46 0.46
WEIGHTS g 360 360
Ib 0.79 0.79
INSULATION CLASS — JIS Class E (120C 248" F) (UL VALUE : CLASS B-130C 266" F)
INSULATION RESISTANCE — 500VDC 100MQmin.
DIELECTRIC STRENGTH E— 500VAC 50HZ 1min.
OPERATING TEMP. RANGE C 0 to 50
ALLOWABLE TEMP. RISE K 70

Hl DIMENSIONS unit = mm (inch)

24=05 50MAX. = g
- (0294;10.5 : 1E)S?;\/I’\AAKX (0.95=0019) (1.97MAX.) 16(063)8 &
42(1.65) 42(1.65) g ‘ 27000: . : g 20007810009 & 8
oS +0. o2 I o
31:02(1.22:0008) 31202(1.22:0,08) S (0.078z0008) < 15:02 1502 E 8
53 3 (0.59:000) 0.59:008) 5 5
8 g ==
8= S - =R=]
ks o8 ks o1 s8e w s S w ol 72
= i3 Q 78 e gf.2 ~ 3
e [N 58 B LN <8 : i .
oI | 5§ 5 |\ ] 5§ &5 18
[t} I A © " o Ty~ BEN] 5 =
oy \* o o x & I VA S8 o 2 Ll
.‘.7 ~[ L ;I =i xo. ﬁ—‘ % 3 ﬁ_l
= © X = I
gl VS SE
4-M3X%0.5 4-M3x0.5 S
DEPTH 3.5(0.14)MIN DEPTH 3.5(0.14)MIN E
re)
<
_ i
UNI-POLLAR Bi-POLAR SINGLE SHAFT DOUBLE SHAFT

14



Features

e |mproved Dynamic Torque
(1.2 times torque of our previous model is generated at 300
r/min, on model : KH42JM2-901)
e | owered Vibration & Noise Level
(by increased stiffness of body construction)
e |mproved Efficiency
(1.1 times of our previous model, by high grade materials.)

Il TORQUE CHARACTERISTICS vs. PULSE RATE

UNI-POLAR BI-POLAR
KH42KM2-901, 911 KH42KM2-951, 961
(c%.im) - (oz-in)
I I —
300 DR‘IVER:C‘onslant[currem‘dnver ‘ : T DRIVER=Constant-current driver —1150
Vec=240) a0 / CEN e 28y /Phase =
~ EXCTNG MODaes = 300 N XTI MODE 2P 1740
€00 INERTIAL LOAD=40gem (0.220z:im) ] | 50 € I INERTIAL LOAD=40gcr? (0.220z-in?) —|
Z z 30
¥ i 200
3 20 I
5100 5 2
] 100 10
)\ N
%0 7060 2000 3000 2000 5000 6000 7000 3000 3000 10000 %0 7060 2000 3000 2000 5000 5000 7000 3000 9000 10000
PULSE RATE(pps) PULSE RATE(pps)
0 1000 2000 3000 0 1000 2000 3000
(r/min) (r/min)
— PULL-OUT
—@ PULL-IN Il CONNECTION DIAGRAMS
UNI-POLAR
EXCITATION SEQUENCE
‘l 7 STEP 11234
BLACK YELLOW :CLC:\S()Y) - -
B
3 ¢A %9 BROWN(5) -T-
RED BLUE ORANGE(11) e
5 ¢& 6B 11 RED(3) + |+ |+
BROWN ORANGE BLUEQ) |+ | +|+ |+
BI-POLAR
3 7 EXCITATION SEQUENCE
RED YELLOW STEP 112|134
oA o8 RED@) |+ |- |- |+
Q YELLOW(7) | + | + | — | —
BLUE(5) -+ |+
5 oA ¢B 9 WHITEQ) |- |- |+
BLUE WHITE
Il CONNECTION CABLE TO MOTOR unit = mm (inch)
UNI-POLAR BI-POLAR
| 3007%(11.8"%) | 3007%(11.8"%)
3.5(0.13) 3.5(0.13)
— =
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2-Phase Hybrid Stepping Motor @

KH 56 series

HIGH TORQUE, LOW VIBRATION AND LOW NOISE

Il STANDARD SPECIFICATIONS

KH56JM2
M O D E L [sinoLe shaet 2901 _902 903 951
DOUBLE SHAFT 911 912 913 -961
DRIVE METHOD UNI-POLAR BI-POLAR
NUMBER OF PHASES 2 2
STEP ANGLE deg./step 1.8 1.8
VOLTAGE Vv 1.68 2.78 4.9 1.96
CURRENT A/PHASE 3.0 2.0 1.0 2.0
WINDING RESISTANCE | Q/PHASE 0.58 1.39 4.9 0.98
INDUCTANCE mH/PHASE 0.61 1.8 6.68 2.27
HOLDING TORQUE mN - m 422 422 422 490
oz - in 60 60 60 69
DETENT TORQUE mN - m 25 25 25 25
oz - in 3.5 3.5 3.5 3.5
ROTOR INERTIA g - cm? 115 115 115 115
0z - in? 0.62 0.62 0.62 0.62
WEIGHTS g 400 400 400 400
Ib 0.88 0.88 0.88 0.88
INSULATION CLASS JIS Class E (120C  248° F) (UL VALUE : CLASS B 130C 266° F)
INSULATION RESISTANCE 500VDC  100MQmin.
DIELECTRIC STRENGTH 500VAC 50HZ 1min.
OPERATING TEMP. RANGE [ 0 to 50
ALLOWABLE TEMP.RISE K 70
Hl DIMENSIONS unit = mm (inch)
20.6+0.5 _ 20.6<05 —
(0-8112‘1;’:)M Ao‘g', (081=002) 42(1.65) 16063)_ 5
56(2.21) 56(2.21) R B8 s = &
iy dsmone ey v o g el il BRI S
I = s R i F e |9
s PO A5 SO ﬁp A kil A B
g @kﬂggé SN2 i VA S L A
LLDH > = m:: v g © J o Ll o
PIN No. 1357911 ; 570 CT 502) 502)
UNI-POLLAR Bi-POLAR SINGLE SHAFT DOUBLE SHAFT
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Features

® Stronger torque generated in higher speed zone
(KH56KM2-901 generates 1.2 times torque of our previous
model at 1200 r/min. speed)

® | owered Vibration by increased stiffness of body construction
(lowered by 10% than our previous model)

e |mproved Efficiency
(1.1 times of our previous model, by high grade materials)

—— PULL-OUT
Il TORQUE CHARACTERISTICS vs. PULSE RATE — @ PULL-IN
UNI-POLAR BI-POLAR
KH56JM2-901, 911 KH56JM2-951, 961
(oz+in) (0z+in)
500 ‘ ‘ ‘ 70 600 ‘ ‘ ‘ ‘ ‘ 100
DRIVER=Constant-current driver DRIVER=Constant-current driver
Vee=24(V) 60 500 Vee=24(V) —
400 ~_] CURRENT=3.0(A)/Phase I J CURRENT=2.0(A)/Phase 80
~ / —| EXCITING MODE=2Phase 50 ~ EXCITING MODE=2Phase
F'ano ™—_ INERTIAL LOAD=275gcm? (1.502in?) £ 400 INERTIAL LOAD=275gcm? (1.502+in?) —
& I “0 & 300
3200 20 g @
o o
S 200
® \\ 20 =
100 100 [~ 20
10 —1 |
oL L\ L1
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
PULSE RATE(pps) PULSE RATE(pps)
0 1000 2000 3000 0 1000 2000 3000
(r/min) (r/min)
KH56JM2-902, 912
(0z+in)
500 T T T 70
DRIVER=Constant-current driver
Vee=2. 60
400 CURRENT=2.0(A)/Phase ]
g / INERTIAL LORD-572g0m (1 S0z) || B CONNECTION DIAGRAMS
d 40
g = N UNIFPOLAR EXCITATION SEQUENCE
o
= ™ 20 Q
100 STEP 11234
\ ik BLACK1 YELLOW BLACK _ _
0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 YELLOW - -
PULSE RATE(pps) 3 ¢A %8 9 BLOWN - -
0 1000 2000 3000
(min) RED BLUE ORENGE —1=
5 A 08 11 RED [+ |+
KH56JM2-903, 913 BLOWN orence  [BoE  THH[ [+
500 (0z+in)
T l I I I 70
DRIVER=Constant-current driver
Vee=24(V, 60
400 / CUgREAg:WOO(A)/ZPhase ]
- EXCITING MODE=2Ph
€ 200 INERTIAL OAD=?759&\cSr:2(1.5uz-in2) %0 BI-POLAR
=z
E 40
w
§2oo % 3 7 EXCITATION SEQUENCE
F 20 RED YELLOW STEP 11234
100 oA ¢B RED -] -
\ I~ | | 10 YELLOW | - | + | + |-
07000 2000 3000 4000 5000 5000 7000 8000 9000 10000 BLUE i
PULSE RATE(pps) 5 oA ¢B 9 WHITE +l-=-]+
0 1000 2000 3000 BLUE WHITE
(r/min)
Il CONNECTION CABLE TO MOTOR unit = mm (inch)
UNI-POLAR BI-POLAR
+ +1.57 140 +1.57
| 30073(11.8™°%) | | 300%(11.8™°%) |
10 (0.39) | 10 (0.39
— —
5 —
5 — —
LEAD:UL3266 AWG22 5 LEAD:UL3266 AWG22
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-8

2-Phase Hybrid Stepping Motor SE=Ezozy  Emrms

KH56KM2-902 KH56KM2-907

KH56KM2-903 KH56KM2-908
- KH56KM2-911
s e r I e s KH56KM2-912
KH56KM2-913

KH56KM2-916
KH56KM2-917
KH56KM2-951
KH56KM2-961

KH56KM2-918
KH56KM2-956
KH56KM2-966

=
=
=
=
=
=
=
=

Il STANDARD SPECIFICATIONS

KH56KM2
M ODEL SINGLE SHAFT -901 -902 -903 -951
DOUBLE SHAFT -911 912 -913 -961
DRIVE METHOD E— UNI-POLAR BI-POLAR
NUMBER OF PHASES — 2 2
STEP ANGLE deg./step 1.8 1.8
VOLTAGE \% 2.3 3.6 6.71 2.4
CURRENT A/PHASE 3.0 2.0 1.0 2.0
WINDING RESISTANCE Q/PHASE 0.77 1.79 6.71 1.32
INDUCTANCE mH/PHASE 1.04 3.0 9.36 3.19
HOLDING TORQUE mN - m 834 834 834 932
oz - in 118 118 118 132
DETENT TORQUE mN - m 37 37 37 37
oz - in 5.2 5.2 5.2 5.2
ROTOR INERTIA g - cm? 188 188 188 188
0z - in? 1.0 1.0 1.0 1.0
WEIGHTS g 650 650 650 650
Ib 1.4 1.4 1.4 1.4
INSULATION CLASS E— JISClass E (120C 248° F) (UL VALUE : CLASS B 130C 266° F)
INSULATION RESISTANCE — 500vDC 100MQmin.
DIELECTRIC STRENGTH —_— 500VAC 50HZ 1min.
OPERATING TEMP. RANGE C 0 to 50
ALLOWABLE TEMP. RISE K 70
Bl DIMENSIONS unit = mm (inch)
20.6+05 5 20605 Bl
O0810m) 542.13) _E (081:002) 54(2.13) 16(063) _E
543(1242012) 56(2.21) (Oéégioozooa)« ng 115.6 ’ - o(% g
Adsg e . 4 , , 083 s s | B 2 8 s
el BB |l sl 57 | | S Edml oS
AN EL Sp g 8 e 1] BEt ]
S P - D SR P = 8 =2 L
N i N &8 © > 3 e
PNNo, 1357911 NN, P T 202 502)
UNI-POLAR Bi-POLAR SINGLE SHAFT DOUBLE SHAFT
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KH56KM2-901, 911
(0z+in)
800 T T T 1 %
DRIVER=Constant-current driver
F Vec=24(V)

500 CURRENT=3.0(A)/Phase 490
. EXCITING MODE=2Phase
£ INERTIAL LOAD=275gcm? (1.50z:in?)
z
1 400 60
>
o
4
S

200 I 30

— |

0

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
PULSE RATE(pps)

0 1000 2000 3000

(r/min)

KH56KM2-902, 912

(0z+in)
800 T T T 1 120
DRIVER=Constant-current driver
Vee=24(V)
CURRENT=2.0(A)/Phase
__6oo EXCITING MODE=2Phase —1%°
€ INERTIAL LOAD=275gcm? (1.50z+in?)
=
£
w 400 60
>
o
4
S
200 30
| T

0

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
PULSE RATE(pps)

0 1000 2000 3000

(r/min)

KH56KM2-903, 913

(0z-in)
g0 T T T 1 %
DRIVER=Constant-current driver
Vee=24(V)
CURRENT=1.0(A)/Phase
_ 600 EXCITING MODE=2Phase -1
€ INERTIAL LOAD=275gcm? (1.50z+in?)
£
1o 400 60
2
o
&
o
=
200 30
\\\
\\—\

0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
PULSE RATE(pps)

0 1000 2000 3000
(r/min)

Features

e Stronger torque generated in higher speed zone
(KH56KM2-901 generates 1.2 times torque of our previous
model at 1200 r/min. speed)

e | owered Vibration by increasing stiffness of body construction
(lowered by 10% than our previous model)

® |mproved Efficiency
(1.1 times of our previous model, with high grade materials)

Il TORQUE CHARACTERISTICS vs. PULSE RATE
UNI-POLAR

— PULL-OUT
—@ PULL-IN
BI-POLAR
KH56KM2-951, 961
(0z+in)
1000 I I I I I 180
/\ DRIVER=Constant-current driver
Vee=24(V)

800 CURRENT=2,0(A)/Phase —{]1%°
—_ \/ EXCITING MODE=2Phase
€ INERTIAL LOAD=275gcm? (1.50z+in?)
= 600 120
£
w
>
< 400 0
o
=

200 60

LT

0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 100030

PULSE RATE (pps)

0 1000 2000 3000
(r/min)
Il CONNECTION DIAGRAMS
UNI-POLAR
EXCITATION SEQUENCE
STEP 1]2]3]a
BLACK1 U BLACK - -
YELLOW YELLOW | - -
3 oA %8 9 BLOWN 1=
RED BLUE ORANGE -
5 oA 98 11 RED [+ ]+
BLOWN ORANGE BLUE | +[+ ]+
BI-POLAR
3 EXCITATION SEQUENCE
RED YELLOW STEP 11234
A ¢8B RED +]+]-]-
O YELLOW | - |+ |+ |-
BLUE - =-T+]+
D 4R ¢B WHITE | -1-]+
BLUE WHITE

Il CONNECTION CABLE TO MOTOR unit = mm (inch)

UNI-POLAR

3007(11.8™""0) ‘

10(0%

\ LEAD:UL3266 AWG22

BI-POLAR

30078(11.8"°0) ‘

10 (0.39)

‘

—_—

 —

 e—

——

2 \ LEAD:UL3266 AWG22
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2-Phase Hybrid Stepping Motor (B

KH 56 series

HIGH TORQUE, LOW VIBRATION AND LOW NOISE

Il STANDARD SPECIFICATIONS

KH56QM2
M O D E L |[sincLeshart -901 -902 -903 -951
DOUBLE SHAFT -911 -912 -913 -961
DRIVE METHOD E— UNI-POLAR BI-POLAR
NUMBER OF PHASES E— 2 2
STEP ANGLE deg./step 1.8 1.8
VOLTAGE V 3.54 5.46 9.9 4.0
CURRENT A/PHASE 3.0 2.0 1.0 2.0
WINDING RESISTANCE Q/PHASE 1.18 2.73 9.9 2.0
INDUCTANCE mH/PHASE 2.4 5.4 21.6 7.35
HOLDING TORQUE mN - m 1324 1324 1324 1373
0z - in 187 187 187 194
DETENT TORQUE mN - m 69 69 69 69
oz - in 9.8 9.8 9.8 9.8
ROTOR INERTIA g - cm? 269 269 269 269
0z - in? 1.47 1.47 1.47 1.47
WEIGHTS kg 1.0 1.0 1.0 1.0
Ib 2.2 2.2 2.2 2.2
INSULATION CLASS E— JISClass E (120C 248° F) (UL VALUE : CLASS B 130T 266° F)
INSULATION RESISTANCE —_— 500vDC 100MQmin.
DIELECTRIC STRENGTH E— 500VAC 50HZ 1min.
OPERATING TEMP. RANGE (G 0 to 50
ALLOWABLE TEMP. RISE K 70
Hl DIMENSIONS unit = mm (inch)
“’2%16;’0;% e 76(2.99) 16(0.63)

°g

56(2.21) 56(2.21) 1.6:02] 1.6

(0.0630.08)

g
<
=
3
g
=

5.85.01(0.23

4714wz (| 4. - 47.14z00 ‘ B g "% 510 2
4-4.5dia. (0.17dia. . - s £ = o2
(1.85620.05) THRSH‘%L((E) = (1.8560.008) %W g .2 85 8 (05‘97“,‘ 02, S
b — [ ¥ o< T S
~ CER _ 4 St 3 Jﬁw"m Ef o Jﬁwnm
& 8la q 213 S| s
S gy ¢ ik A 55 \
g L H B -
s SFE— 2 3 L -
S Eidl 8 3 e g
PIN No. @l N PIN No. 3579 oo 5(0.2) 5(0.2)
UNI-POLLAR Bi-POLAR SINGLE SHAFT DOUBLE SHAFT
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Features

® Stronger torque generated in higher speed zone
(KH56KM2-901 generates 1.2 times torque of our previous
model at 1200 r/min. speed)

® | owered Vibration by increased stiffness of body construction
(lowered by 10% than our previous model)

e |mproved Efficiency
(1.1 times of our previous model, by high grade materials)

—— PULL-OUT
Il TORQUE CHARACTERISTICS vs. PULSE RATE ——@ PULL-IN
UNI-POLAR BI-POLAR
KH56QM2-901, 911 KH56QM2-951, 961
(0z+in) (oz-in)
1400 T T T 250 1400 T T T 1 250
1200 BR\VEET\%onstan(—currenl driver | 1200 N eR\VEﬁ:\(/Zonstam—cunem driver
CcC=. cc=.
CURRENT=3.0(A)/Phase 200 \ CURRENT=2.0(A)/Phase 200
1000 EXCITING MODE=2Phase _ 1000 EXCITING MODE=2Phase —
E \\ ) INERTIAL LOAD=576gcm? (3. 10z-in?) £ INERTIAL LOAD=576gcm? (3. 10z-nf)
E 800 150 Z 800 150
w w
3 600 § 600
o
2 400 <] " 2 a0 "
200 — — 50 200 | 50
\ | I s e
0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
PULSE RATE(pps) PULSE RATE(pps)
0 1000 2000 3000 0 1000 2000 3000
(r/min) (r/min)
KH56QM2-902, 912
(0z+in)
1400 — T T T 250
DRIVER=Constant-current dri
1200 VCC:ZA(V)OHS ant-current ariver |
o\ s
— =, ase —
£ INERTIAL LOAD=576gcm? (3.10z-in?) . CONNECTION DIAGRAMS
Z 800 150
w
3 600 UNI-POLAR
S 100 100 EXCITATION SEQUENCE
200 ~— 50 1 STEP 11234
| I e BLACK - -
0 —t BLACK YELLOW
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 YELLOW | - |-
PULSE RATE(pps) 3 ¢A 8 Q9 BLOWN -l -
0 1000 o 2000 3000 RED BLUE ORENGE -
5 oA o8 11 RED 4+ ]+
KH56QM2-903, 913 Lo orence [oE T el
(0z+in)
1400 T T T 1 I 250
DRIVER=Constant-current d
1200 vcc:24(v)0n5 ant-current driver _
) s
1000 =2Phase -
€ \ INERTIAL LOAD=576gcm’ (3. Toz-in?) BI-POLAR
Z 800 150
= 3 7 EXCITATION SEQUENCE
P o 1o RED YELLOW  [sTEP 112]3]4
oA ¢B RED ++]-]-
200 50
| ] YELLOW |- [+|+][-
0 —— -
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 5 sa = 9 ELLE all
PULSE RATE(pps) oA B WHITE + |- -1+
0 1000 2000 3000 BLUE WHITE
(r/min)

Il CONNECTION CABLE TO MOTOR unit = mm (inch)
UNI-POLAR BI-POLAR

300"8(11.8""°0) ‘ ‘ 300%9(11.8"%0) ‘
10 (0.39) | 10 (0.39

| —
——
| —
——

[———
X — | X
LEAD:UL3266 AWG22 o LEAD:UL3266 AWG22
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3-Phase Hybrid Stepping Motor @

KT42 series TRISYN

HIGH TORQUE, SILENT ROTATION

Il STANDARD SPECIFICATIONS

MODEL (UNIT KT42EMO06 | KT42HMO6 | KT42JM06 | KT42KMO6 .
-551 -551 -551 -551 '

DRIVE METHOD e BI-POLAR
NUMBER OF PHASES | ——— 3
STEP ANGLE deg./step 0.6
VOLTAGE % 5.3 2.88 3.12 4.6 KT42IMO6
CURRENT A/2-PHASE | 0.9 2.4 2.4 2.3
WINDING RESISTANCE | Q/2-PHASE | 5.9 1.2 1.3 2.0
INDUCTANCE mH/2-PHASE | 3.1 0.8 1.3 1.4
HOLDING TORQUE mN - m 45 90 180 200

oz - in 6.4 12.7 25.5 28.3
DETENT TORQUE mN - m 10 6 8 °

oz -in 1.4 0.8 1.1 1.3
ROTOR INERTIA g - cm? 20 42 60 85

oz - in? 0.11 0.23 0.33 0.46
WEIGHTS g 140 210 310 360

Ib 0.31 0.46 0.68 0.79

INSULATION CLASS ———— | JISClassE (120C 248" F)(UL VALUE:CLASS B 130T 266" F)
INSULATION RESISTANCE | ———— 500VDC  100MQmin.
DIELECTRIC STRENGTH _ 500VAC 50HZ 1 min.
OPERATING TEMP. RANGE T -10 to 50
ALLOWABLE TEMP. RISE K 70

Il DIMENSIONS unit = mm (inch)

24105 40MAX.
15£0.5 20 i)
KT42EMO6 65 ~ (034620019 (079 KT42JM092(1.65) 2 (0%6:0mg_ (1 5THAY)
31£0.2 O e Py vy oo |2+02(0.078+
(1.22+0.008) < | w0osrosors 30212220009 o7 [22020078=0009)
=8 23
58 g2
(o N =T 85 s el | =°
NS 8 ~ S| o 2
N B jmmm e LM [ .
—a| T 5  p— S = Z| o3 =
Ak/‘_ mg & > [5/ KJ i @ s 3
— - r @ ‘u ‘J*M78I S §
\ (o-M3x0.5) 6+1(0.24£0.039) ] L et %1
& <
= 4-M3X0.5
KT42HMOG g 2405 34MAX. £ KT42KMOG  DEPTH35(0.9MN (Ogétns ) MAX,
42(1.65) o5 (0.95:0019) (1.34MAX,) 8 42(1.65) g (095009  (1.97MAX)
31:+02(1.22+0.008) O§§ 2+02 (0.078=0.008) — 31:02(1.22+0.008) Ogl", 2102(0.'Z§t0008)
35 -3 E— =2
= 2 ° | | ’t
L3 $— 8 2 J[ﬂ_ & 1B 8o _W—
AR g LFEN | <8 2
g KJ I8 s z KJ 9|23
@ A R & g © 4 5 % §
2 S g N —

18
450
(
:ﬂil

4

o 3
4—M§><O.5 4-M3X%0.5

DEPTH 3.5(0.2)MIN DEPTH 3.5(0.2)MIN
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TORQUE CHARACTERISTICS
VS. PULSE RATE
(FULL STEP)
24V
2 PHASE

TORQUE CHARACTERISTICS
VS. PULSE RATE
(MICRO-STEP)
24V
1/4 DIVISIONS

VIBRATION CHARACTERISTICS
(MICRO-STEP DRIVEN)

—&— Pull Out —4— Pull Out
o —O— Pull In o —O— Pull In
3 c 2 - c © 10
- Driv. cument diver| o7 - Driv. =Constant-curent dtver | _ o™ V1 2.56 1447 5pps
Exit. =2(phase) Ny Exit. =1/4(phase) Ny V2 256G 1432.5pps7]
Vol. =24(v) Vol. =24(V) V3 2.456 1400.0pps_|
Curr=0.9(A) Cur=0.9(A)
Ao Note:SMT-2 A O Note:SMT-2
e 2 e 2
KT42EMOG6 | : ;
v ° M °
M %
B51 | /o i
- g 3 g 3
e 0 K
O \w_\\ ) \ -
0 2000 4000 6000 8000pps 5000 10000 15000 20000pps 0 1 [G/div] 2000 [PPS/div] 20000pps
PulseRate <pps > PulseRate <pps > 500r/min
0 200 400 600 800r/min 0 1250 250 375 500r/min
o -0-0- Pull Out o -0-0- Pull Out
3 c 3 < (6l 10
= Diiv, wtde] o - Driv, ~Consantcoret divr] o= V1 2.80G 2122.5pps
Exit. =2(phase) Sy Exit, =1/4(phase) Sy V2 2,526 1592.5pps]
Volt. =24(V) Volt. =24(V) V3 1.966 2212.50ps_|
Curr.=2.4(A) Curr.=2.4(A)
o o
8 8
KT42HMO06 | : e :
b \\'\ ° 2 °
E . E .
951 | = 8
- i ; \\(
AL
° ° [N N Y S N S ™~
5000 10000 15000 20000pps 20000 40000 60000 80000pps 0 1 [G/div] 2000 [PPS/div] 20000pps
500r/1
0 500 1000 1500 2000t/min 0 500 1000 1500 2000r/min vmn
° -0-0- Pull Out ° -0-0- Pull Out
8 c c @ 10
™ Driv. ndve| o © Driv. =Constant-curent diver| _ o™ V1 4.81G 2110.0pps
Exit Sy Bdt. =1/4(phase) | [T 1 V2 4.49G 2142.5pps™]
Vol =24(V) Vot =24(V) V3 4.27G 1610.0ps_|
Curt=2.4(A) f”\'\ Curr.=2.4(8)
S 2 S N 8
5 5
KT42JMO06 | : \\ :
z 8 |z g
551 | = 8
- \0\\ 2 ) \u\ B Ln
\“\g\‘ L
A A A
- A A TN [
0 5000 10000 15000 20000pps 0 20000 40000 60000 80000pps 0 1 [G/div] 2000 [PPS/div] 20000pps
500r/1
0 500 1000 1500 2000r/min 0 500 1000 1500 2000r/min min
o -0-0- Pull Out - -0-0- Pull Out
8 c 8 - c [l 10
» ot ® Driv. =Constant-curent diver| _ o7 V1 2.61G 2140.0pps
< N Exi (phase) = b V2 2.53G 1607.5pps ™|
Volt. =24(V) V3 1.72G  832.5pps |
Curr.=2.3(A)
s 3 g b 3
& <
KT42KMOG6 | : \ : ]
Z & z \\ 5
951 | ¢ g
8 \&(\\ ° - e i
| W
. N [N A
5000 10000 15000 20000pps 12500 25000 37500 50000pps 0 1 [G/div] 2000 [PPS/div] 20000pps
500r/1
0 500 1000 1500 2000r/min 0 312.5 625 9375 1250r/min vmn

Il CONNECTION CABLE TO MOTOR unit = mm (inch) (Except for KT42EM06-551)

YELLOW

RED

[EXCITING SEQUENCE]

PHASE 112(13|4]5(|6
U#e (U PHASE) | + - - +
VA8 (VPHASE) | - | - + |+

W1 (W PHASE) +

BLUE

3003(11.8°%) PIN No. | LEAD COLOR
’ 1 RED
10 (0.39) =
3
PIN No. 7
—_— 1 5 BLUE
6
— 5
_ ; 7 YELLOW
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3-Phase Hybrid Stepping Motor @

KT42 series TRISYN

HIGH TORQUE, SILENT ROTATION

Il STANDARD SPECIFICATIONS
M ODE L UNIT KT42EM1 | KT42HM1 | KT42JM1 | KT42KM1 -
-551 -551 -551 -551 : -
DRIVE METHOD — BI-POLAR
NUMBER OF PHASES — 3
STEP ANGLE deg./step 1.2
VOLTAGE V 5.3 2.64 2.88 3.6 KT42IM1
CURRENT A/2-PHASE 0.9 2.4 2.4 2.4
WINDING RESISTANCE Q/2-PHASE 5.9 1.1 1.2 1.5
INDUCTANCE mH/2-PHASE 2.6 0.5 0.8 1.0
HOLDING TORQUE mN - m 70 140 210 280
oz - in 9.9 19.8 29.7 39.6
DETENT TORQUE mN - m 10 10 12 16
oz - in 1.4 1.4 1.7 2.3
ROTOR INERTIA g - cm? 20 42 60 85
0z - in? 0.11 0.23 0.33 0.46
WEIGHTS g 140 210 310 360
Ib 0.31 0.46 0.68 0.79
INSULATION CLASS — | JISClassE (120C 248 F)(UL VALUE:CLASS B 130T 266" F)
INSULATION RESISTANCE = 500vDC 100MQmin.
DIELECTRIC STRENGTH = 500VAC 50HZ 1 min.
OPERATING TEMP. RANGE c -10 to 50
ALLOWABLE TEMP. RISE K 70
Il DIMENSIONS unit = mm (inch)
x5 AOMAX.
KT42EM1 42(1.65) %(ngeiofm 70 KT42IM1,,, o) 2 (09:009) _(1.57MAK)
(12250008 =2 0585:000%78) 31-02(1 22000 cs 2:02(0,078:000)
(o &) — £ u%;g & o1 ié
NZANEREE S ‘Kjvgé r
: (2-M3x0.5) ) 61 (ozuoo#ag ii W ‘_11 <
B <
KT42HM1 - = N30 24105
g + 3AMAX. b KT42KM1 DEPTH 3.5(0.2)MIN o, SOMAX.
42(1.65) o <o.523ét3219g (1.34MAX.) m S 42(1.65) 3 (09520019 (1797MAX.)
312021220008 O§§ 2102(0.0‘78t0008) = S‘ME) (Og.’f 2 02(0 078 =0006)
FS 13 gv Py P = %’g
%, ‘KJ T:;‘/ N g § % ‘KJQJ%EL% o%og
\g ;v @T' s _‘ﬂ; %V %ﬁ N g ?
4-!\/T;>><O.5 4-M:XO.5
DEPTH 3.5(0.2)MIN DEPTH 3.5(0.2)MIN
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TORQUE CHARACTERISTICS
VS. PULSE RATE
(FULL STEP)
24V
2 PHASE

TORQUE CHARACTERISTICS
VS. PULSE RATE
(MICRO-STEP)
24V
1/4 DIVISIONS

VIBRATION CHARACTERISTICS
(MICRO-STEP DRIVEN)

—&— Pull Out —&— Pull Out
o —0— PullIn ° —0— Pullin
3 c 3 c © 10
- Driv. =Constant-curent diiver | _ o™~ - Constant-curent diver| _ o~ V1 3.20G 1307.5pps
Exit. =2(phase) Sy /A(phase) N V2 3136 1277.5pps
Volt. =24(V) Volt. =24(V) V3 2.96G 1242.5pps |
Cur=0.9(A) Cur =0.9(A)
A o Note:SMT-2 A Note:SMT-2.
e 2 e 2
KT42EM1 | : g
M ° v °
] & =
551 | | LT P
- g 3 g 3
° 2 K\V\\ ,\
°© IS A NP DA
0 2000 4000 6000 8000pps 0 5000 10000 15000 20000pps 0 1 [G/div] 1000 [PPS/div] 10000pps
PulseRate <pps> PulseRate < pps > 500r/min
0 400 800 1200 1600r/min 0 250 500 750 1000r/min
o -@-0- Pull Out o -0-0- Pull Out
o < 0 c [G] 10
- Driv. =Consantcurentdver] _ oS - Diiv. Consant-curentdiver] _ oS V1 3.156 2132.5pps
Exit. =2(phase) Sy Bxit. =1/4(phase) Ny V2 2.486 1602.5pps
Volt. =24(V) Volt. =24(V) V3 2.40G 2215.0pps |
Curr.=2.2(A) Curr.=2.2(A)
o R °
E E
KT42HM1 | : :
z ° z o
E - E =
551 8 8
) ) \_V\v\, m
° k o NS S I N 1 .
20000 40000 60000 80000pps 25000 50000 75000 100000pps 0 1 [G/div] 1000 [PPS/div] 10000pps
500r/1
0 4000 8000 12000 16000r/min 0 1250 2500 3750 5000¢/min vmn
° -0-0- Pull Out ° -0-0- Pull Out
< S c © 10
@ Driv. =Constant-curent diiver| o~ © Q V1 4.09G 1630.0pps
Exit. =2(phase) Yy ¥y V2 3.496 1670.0pps|
Volt. =24(V) V3 3.45G 2155.0pps |
Cur.=2.2(4) Cur=2.2(A)
o 2 S 5]
< <
KT42JM1 | : :
z 8 |z g
551 | = 8
- 8
° °
o ).\0“\0-\_0\( N
o N D U PPN A S SN
0 5000 10000 15000 20000pps 0 20000 40000 60000 80000pps 0 1 [G/div] 1000 [PPS/div] 10000pps
500r/1
0 1000 2000 3000 4000r/min 0 1000 2000 3000 4000r/min min
o -©-0- Pull Out o -0-0- Pull Out
I c S c © 10
@ Driv, =Constnt-curent diver] &5 ® Drv. =Consnt-curent diver] o™= V1 5.88G 1587.5pps
Exit. =2(phase) Sy Exit. =1/4(phase) ] V2 5.82G 1607.5pps |
Volt =24(1) Volt =24(1) V3 5106 1515.0pps_|
Curr.=2.4(A) i“’%x Curr,=2.4(A)
2 8 5 8
& <
KT42KM1 | : :
2 & |z N &
-551 8 > g
B \‘\ =
o R [ 1 YN AW DY
5000 10000 15000 20000pps 20000 40000 60000 80000pps 0 1 [G/div] 1000 [PPS/div] 10000pps
500r/1
0 1000 2000 3000 4000t/min 0 1000 2000 3000 4000r/min vmn
Il CONNECTION CABLE TO MOTOR unit = mm (inch) (Except for KT42EM1-551)
RED EXCITING SEQUENCE 300°9(11.8"%) PIN No. | LEAD COLOR
0 . 0
STEP 1 12(3|4|5]|6 1 RED
PHASE
URWUPHASE) |+| |-|-| |+ 10 (0.39) 2
3
U VIE (VPHASE) |- |- | [+]+
PIN No. 4
W18 (W PHASE) + |+ - - ]
W 5 BLUE
6
— 5
7 7 YELLOW
YELLOW BLUE —
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3-Phase Hybrid Stepping Motor @

KT60 series TRISYN

HIGH TORQUE, SILENT ROTATION

Il STANDARD SPECIFICATIONS
MODEL |UNIT KTE0KMO6
551 -552] -751] -752
DRIVE METHOD BI-POLAR
NUMBER OF PHASES 3
STEP ANGLE deg./step 0.6
VOLTAGE V 2.09 3.52 2.09 3.62 KTBOKMO6
CURRENT A/2-PHASE 3.8 2.2 3.8 2.2
WINDING RESISTANCE Q/2-PHASE 0.55 1.6 0.55 1.6
INDUCTANCE mH/2-PHASE 1.0 3.0 1.0 3.1
HOLDING TORQUE mN - m 442 442 246 246
oz - in 62 62 35 35
DETENT TORQUE mN - m 20 20 10 10
oz - in 2.8 2.8 1.4 1.4
ROTOR INERTIA g-cm? 170 170 170 170
oz - in? 0.93 0.93 0.93 0.93
WEIGHTS g 550 550 550 550
Ib 1.2 1.2 1.2 1.2
INSULATION CLASS JISClass E (120T 248" F)(UL VALUE:CLASS B 130T 266° F)
INSULATION RESISTANCE 500vDC 100MQmin.
DIELECTRIC STRENGTH 500VAC 50HZ 1min.
OPERATING TEMP. RANGE 0 to 50
ALLOWABLE TEMP. RISE K 70

Il DIMENSIONS unit = mm (inch)

%6.3 (0.248)

60 (2.36)

50=0.15 (1.970+0.006)

4-4 5dia.

THRU HOLE

PINNO. 13 7

& <5< .

PN

o\ g

@\ln nl/@
o

%9.5
(0.374)

(4-0.17dia.)

24+05(0.94620.020)

47 (1.85)

1.5
(0.059)

20=0.2
(0.788:0.008)

L

360ia._5,05 (1.4184dia._500)

(0.315dia.

=
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TORQUE CHARACTERISTICS
VS. PULSE RATE
(FULL STEP)

TORQUE CHARACTERISTICS
VS. PULSE RATE
(MICRO-STEP)

VIBRATION CHARACTERISTICS
(MICRO-STEP DRIVEN)

24V 24V
2 PHASE J:142g-cm?(0.780z-in?) | 1/4 DIVISIONS J:142g-cm? (0.780z-in?)
—— PULL-OUT —— PULL-OUT
o e ULL IN o e PULL-IN
3 3 \ \ ©
E r/\ Curr.:3.8 A) z € Curr.=3.0 (A)(at10pps) z 10
zg i 25 | N 8g
=< [x H =<
KT6OKMO6 | = | g | | T "
Co of Do og
_ 5 5 1 gS S 5o S
ox = o 2 —
o = A
: 000 8000
. H ° PULSE RATE (PPS)
0 2500 5000 _ 7500 0 10000 20000 _30000 5 3 200
PULSE RATE (PPS) PULSE RATE (PPS) .
r T r r SPEED r/min
0 250 500 750 OOO 0 250 5OO 750 1000
SPEED r/min SPEED r/min
— PULL-OUT —— PULL-OUT
o e PULL-IN o PULL-IN
3 \ 3 T \ ©
T Curr.=2.2 (A) 2 t Curr.=1.8 (A)(at10pps) 2 10
2ol N 25 | zal\ 8%
SN R =N
B H w eane, w
KT6OKMO6 | = © 1| \_ s | g [N s
o B of go 3 o
5 5 2 Lo , DS o - 2]
- o ‘ 2 o« Y 2 —
3 =
3 0 4000 8000
o 3 o g o PULSE RATE (PPS)
0 2500 5000 7500 _ 10000 0 10000 20000 _30000_ 40000 b 50 200
PULSE RATE (PPS) PULSE RATE (P S) SPEED h
r T r T T | r/min
0 250 500 750 1000 0 250 500 50 1000
SPEED r/min SPEED r/min
—— PULL-OUT —— PULL-OUT
s e ULL IN o ULL IN
) = ©)
£ Curr.:3.8 (A) < € Curr.:3.0 (A)(aﬂOpps) z 10
2 ~ ¢y | z / N\ =5
ws = w3 =
KTBOKMO6| 5| sk 3
751 & BB =3 =
2 0 000 8000
o o i o PULSE RATE (PPS)
2500 5000 _ 7500 70000 20000 _30000 00 5 3 200
PULSE RATE (PPS) PULSE RATE (PPS) .
r T r r SPEED r/min
0 250 500 750 1000 0 250 500 750 1000
SPEED r/min SPEED r/min
— PULL-OUT — PULL-OUT
o e PULL-IN o PULL-IN
S \ K 1 I ©)
‘ Curr.=2.2 (A) 2 ‘ Curr.=1.8 (A)(at10pps) 2 10
z oy z on
E e S e E e
ws ) ws w
KT60KM06 §N 2 \ o§ §N o§
_752| & 8 | — 1 |FE -
o ===
\ : 0 4000 8000
° - ° PULSE RATE (PPS)
2500 5000 _ 7500 _ 10000 10000 20000 30000 5 50 200
PULSE RATE (PPS) PULSE RATE (PPS) SPEED
r/min
0 250 500 750 1000 0 250 500 750 1000
SPEED r/min SPEED r/min
Il CONNECTION CABLE TO MOTOR unit = mm (inch)
RED EXCITING SEQUENCE 300"9(11.8") PIN No. | LEAD COLOR
PHASE ST 12 (34|56 1 YELLOW
UBUPHASE) |+ [-|-| [+ | 10 (0.39) 2
u 3 BLUE
V#8 (V PHASE) | - | - + |+ ‘ PIN No. 7
W1 (W PHASE) + |+ - |- — 1
W 3 5]
v 6
YELLOW BLUE — 7 ’ RED




3-Phase Hybrid Stepping Motor @

KT60 series TRISYN

HIGH TORQUE, SILENT ROTATION

Il STANDARD SPECIFICATIONS
MODEL |UNIT SICOEMDS
551 | -552] -751] -752
DRIVE METHOD BI-POLAR
NUMBER OF PHASES 3
STEP ANGLE deg./step 0.6
VOLTAGE Y% 2.77 4.84 2.77 4.84 KTEOLMO6
CURRENT A/2-PHASE 3.8 2.2 3.8 2.2
WINDING RESISTANCE | Q/2-PHASE | 0.73 2.2 0.73 2.2
INDUCTANCE mH/2-PHASE 1.7 5.6 1.8 5.7
HOLDING TORQUE mN - m 785 785 589 589
oz - in 111 111 83 83
DETENT TORQUE mN - m 25 25 15 15
oz - in 3.5 3.5 2.1 2.1
ROTOR INERTIA g-cm? 265 265 265 265
oz - in? 1.45 1.45 1.45 1.45
WEIGHTS g 720 720 720 720
Ib 1.6 1.6 1.6 1.6
INSULATION CLASS JIS Class E (120C 248" F)(UL VALUE:CLASS B 130T 266° F)
INSULATION RESISTANCE 500VDC  100MQmin.
DIELECTRIC STRENGTH 500VAC 50HZ 1min.
OPERATING TEMP. RANGE 0 to 50
ALLOWABLE TEMP. RISE K 70

Il DIMENSIONS unit = mm (inch)

60 (2.36)

4-4.5dia
(4-0.17dia)

THRU HOLE

24+05(0.946<00

0 58 (2.29)

1.5
(0.059)

20=0.2
(0.788=0.008)

36dia. s (1.4184di2. 5 000)

PINNO. 13

& IS .
eNT g
| @ @ ¢
1 @ &
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TORQUE CHARACTERISTICS
VS. PULSE RATE
(FULL STEP)
24V
2 PHASE J:142g-cm? (0.780z+in?)

TORQUE CHARACTERISTICS
VS. PULSE RATE
(MICRO-STEP)
24V

1/4 DIVISIONS J:142g-cm? (0.780z-in?)

VIBRATION CHARACTERISTICS
(MICRO-STEP DRIVEN)

—— PULL-OUT —— PULL-OUT
8 e PULL-IN S e PULL-IN ©
<} T o I
= s Curr.=3.8 (A) = I L,/\ Curr.=3.0 (A)(at10pps) G 10
. X o - (=38
g \ °g | £ Sy
KT60LMO6 | w.sE Y wg w
g8 g | 28] o8
-551 g 55 & 55
= - = - WA
0
" 0 4000 8000
= o = ) PULSE RATE (PPS)
0 2500 5000 7500 _ 10000 0 8000 16000 20000 5 150 200
PULSE RATE (PPS) PULSE RATE ‘(PPS) speeD 0
0 250 500 750 1000 0 200 400 500
SPEED r/min SPEED r/min
—— PULL-OUT —— PULL-OUT
g e PULL-IN S e PULL-IN ©
o T o [
I Curr.=2.2 (A) z = Curr.=1.8 (A)(at10pps) z 10
z AR EAN 25
Wl i 5 wg [ s
KT60LMO6 S8 B Sk 2
© . od 5
—552 o " gl 5 \ 55
: — | | . N 0§ 000 8000
o J = o - ) PULSE RATE (PPS)
0 2500 5000 7500 10000 8000 16000 20000 5 150 500
PULSE RATE (PPS) PULSE RATE (PPS) SPEED  /min
0 250 500 750 1000 0 200 400 500
SPEED r/min SPEED r/min
—— PULL-OUT —— PULL-OUT
o e PULL-IN o e PULL-IN
® \ o I ©
= cur=38® || = 2 Cur=3.0( || .2 10
P \ 3 N éo “u
ES e EQ <
KT6OLMO6 | =" N g |y "
2 . o 2 oo
o 34 g% N
-751| &% S | &8 S
0 i S |
_ 0 000 8000
- o o 2 o PULSE RATE (PPS)
0 2500 5000 7500 _ 10000 0 8000 16000 20000 5 150 200
PULSE RATE (PPS) PULSE RATE (PPS) speeD 0
0 250 500 750 1000 0 200 400 500
SPEED r/min SPEED /min
—— PULL-OUT —— PULL-OUT
g e PULL-IN Qe PULL-IN
N 1 = I ©)
‘E /\ Curr.=2.2(A) 8 ’g g /\ Curr.=1.8 (A) % = 10
w * w w 5 w
KT60LMO6 | - N ;
Q9 g o Sle]
752 o S o % S
- o« = e " =
: ~— 8, 0 000 8000
o . = o - ) PULSE RATE (PPS)
0 2500 5000 7500 _ 10000 8000 16000 20000 5 7 o
PULSE RATE (PPS) PULSE RATE ‘(PPS) SPEED o
0 250 500 750 1000 0 200 400 500
SPEED r/min SPEED r/min
Il CONNECTION CABLE TO MOTOR unit = mm (inch)
RED EXCITING SEQUENCE 3009(11.8"%) PIN No. | LEAD COLOR
STEP
PHASE 112(3(4|5]|6 1 YELLOW
U URUPHASE) |+| [-[-] |+| _ _| 10 (0.39) 2
Vi (VPHASE) | - | - + |+ PIN No. 3 BLUE
W W18 (W PHASE) + |+ - - — 1 &
— 3 5
V 1 6
YELLOW BLUE — 7 U RED
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3-Phase Hybrid Stepping Motor @

KT60 series TRISYN

HIGH TORQUE, SILENT ROTATION

Bl STANDARD SPECIFICATIONS
MODEL |[UNIT KT6OLM?
-551 | -552

DRIVE METHOD _ BI-POLAR
NUMBER OF PHASES | ———— 3
STEP ANGLE deg./step 1.2
VOLTAGE v 2.77 4.84 KTEOLM1
CURRENT A/2-PHASE 3.8 2.2
WINDING RESISTANCE | Q/2-PHASE 0.73 2.2
INDUCTANCE mH/2-PHASE 1.0 3.3
HOLDING TORQUE mN - m 600 600

0z - in 85 85
DETENT TORQUE mN - m 35 35

0oz - in 5 5
ROTOR INERTIA g - cm? 265 265

0z - in? 1.45 1.45
WEIGHTS g 720 720

Ib 1.6 1.6

INSULATION CLASS ————— | JSClassE (120C 248" F)(UL VALUE:CLASS B 130T 266° F)
INSULATION RESISTANCE | ————— 500VDC  100MQmin.
DIELECTRIC STRENGTH e 500VAC 50HZ 1min.
OPERATING TEMP. RANGE @ 0 to 50
ALLOWABLE TEMP. RISE K 70

Il DIMENSIONS unit = mm (inch)

60 (2.36) 24405 (0.946+0.020) 58 (2.29)

50+0.15 (1.970+0.006) (j:g:?gi;a) (0?0?9)
THRU HOLE
2002
(0.788+0.008)
p
6 & N T’ﬂl[[“
dle g
Y] 0| 8 =
s SO0 <8
o ® ® S -
~ 3
@ & ” al
1] 55
PINNO. 13 7 Xe

a0



TORQUE CHARACTERISTICS
VS. PULSE RATE
(FULL STEP)
24V
2 PHASE J:142g-cm? (0.780z+in?)

TORQUE CHARACTERISTICS
VS. PULSE RATE
(MICRO-STEP)
24V
1/4 DIVISIONS J:142g-cm? (0.780z+in?)

VIBRATION CHARACTERISTICS
(MICRO-STEP DRIVEN)

—=— Pull Out —m— Pull Out
° —0— Pullin ° —o— Pulln
- 8
3 Driv. Constant-current driver | o © Driv. =Constant-current driver | o™ fer1o
Bit. =2(phase) Dy Bxit. =1/4(phase) Dy
Volt, =24(V) Volt. =24(V)
Cur.=3.8(A) Cur=3(A)
A8 | 3 A SEN 3
£ s Note:WITH DUMPRE. - (DI-4505) E s Note:WITH DUMPRE. : (DI-4505)
KT60LM1 | ¢ o | E .
4 s b s
3 o E
—55 1 e < \ 28’ \ \i\
o o
‘\‘\ © B
LN
i — .| ‘ —
5000 10000 15000 20000pps 0 20000 40000 60000 80000pps o 2000pps
PulseRate <pps> PulseRate <pps> 5 % 200
0 1000 2000 3000 4000r/min 0 1000 2000 3000 4000r/min SPEED v/min
—=— Pull Out —m— Pull Out
o —0O— PullIn o —O— Pull In
3 > < 3 - c 6] 10
riv. =Constant-current driver o Driv. =Constant-current driver o
Bxit. =2(phase) oy Bxit. =1/4(phase) o
Volt. =24(V) Volt. =24(V)
% Curr.=2.2(A) Curr.=2.2(A)
28 | 3 28 | 8
E ¥ Note:WITH DUMPRE. : (DI-4505) £ < Note:WITH DUMPRE, : (DI-4505)
z z
£ E
KT60LM1 | - .| .
] g
2 o )
-562 e s \ \ e’ \ \\\
° o
° \‘\-\_ )
R \\N —— A o, v O\ SYNY NS I
5000 10000 15000 20000pps 20000 40000 60000 80000pps o 4000pps
PulseRate <pps> PulseRate <pps> 0 100 200
0 1000 2000 3000 4000t/min 0 1000 2000 3000 4000r/min SPEED v/min
Il CONNECTION CABLE TO MOTOR unit = mm (inch)
RED EXCITING SEQUENCE 300(11.8"%) PIN No. | LEAD COLOR
STEP
PHASE 112(13|4|5(|6 1 YELLOW
U U# (U PHASE) | + |- - 10 (0.39) 2
——
Vi8 (V PHASE) | - | - + |+ PIN No. 3 BLUE
4
W1 (W PHASE) + |+ - |- — 1
w 5
— 3
6
YELLOW BLUE — 7 u RED
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