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42

42

57

57

86

86

60

86

42BG04-EC

42BG06-EC

57BG10-EC

57BG20-EC

60BG30-EC

86BG40-EC

86BG80-EC

86BG120-EC

0.48NM

0.72NM

1.0NM

2.0NM

3.0NM

4.0NM

8.0NM

12NM

2LS556A-42

2LS556A-42

2LS556A

2LS556A

2LS556A

2LS860H

2LS860H

2LS860H

Note:  1.Standard model motor directly out of the 3 meter encoder line 

2.Non-standard model closed-loop motor suffix plus L such as :57BG20-ECL(body outlet length 500mm)

extension cord with other models:L-030
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-42
install dimensions

Power indicator (green)

Fault indicator (red)

2 4 Vp o w e ri n p u t2 4 Vp o w e ri n p u t2 4 Vp o w e ri n p u t

24V power input
Pulse signal+
Pulse signal-

D i r e c t i o ns i g n a l +

Direction signal+
Direction signal -

Enable signal+
Enable signal-
Alarm signal+

A l a r ms i g n a l -

Alarm signal-

Encoder Phase B+
Encoder Phase B-
Encoder Phase A+
Encoder Phase A-

Encoder power interface
Encoder power supply ground

Test mode
Control mode

Input pulse mode
Internal S-type command smoothing function

The initial rotation direction of the motor

Subdivision setting

motor
phase A

phase B

Driver cable diagram
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install dimensions

Power indicator (green)

Fault indicator (red)

24V power input
Pulse signal+
Pulse signal-

Direction signal+
Direction signal -

Enable signal+
Enable signal-
Alarm signal+
Alarm signal-

Encoder Phase B+
Encoder Phase B-
Encoder Phase A+
Encoder Phase A-

Encoder power interface
Encoder power supply ground

Test mode
Control mode

Input pulse mode
Internal S-type command smoothing function

The initial rotation direction of the motor

Subdivision setting

motor
phase A

phase B

Driver cable diagram
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install dimensions

Test mode
Control mode

Input pulse mode
Internal S-type command smoothing function

The initial rotation direction of the motor

Subdivision setting

Power indicator (green)

Fault indicator (red)

24V power input
Pulse signal+
Pulse signal -

Direction signal+
Direction signal -

Enable signal+
Enable signal -

Position arrival signal +
Position arrival signal -

Alarm signal+

Alarm signal -

Encoder Phase B+
Encoder Phase B-

Encoder Phase A+
Encoder Phase A-

Encoder power interface
Encoder power supply ground

motor
phase A

phase B

Driver cable diagram
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110 130 closed loop stepping driver 3LS2280

Product Description

Based on ARM new 32-bit DSP processing chip platform, the internal PID current 
control algorithm design, with excellent performance. The built-in 
micro-segmentation technology and the automatic tuning function of the power-on 
parameter make the driver have the characteristics of low noise, low vibration, low 
heat generation and high-speed high torque output. In addition, the patented 
three-phase demodulation algorithm can give full play to the low-speed resonance 
and small torque ripple characteristics of the phase stepping motor, and can be well 
adapted to applications requiring higher stability.

Pulse mode: single pulse/ CW/CCW pulse

Signal level: 5V/24V separate wiring, simple and practical, 
strong anti-interference ability.

Typical appl icat ions : pott ing machines , engraving machines , cutt ing machines , laser equipment , 
CNC machine tools, automatic equipment and so on. The application effect is particularly good in a device where 
the user desires high speed and small noise.

Drive function description
Drive function Operating Instructions

Microstep                 
subdivision setting

SW5-SW8 four dial codes are used to select a total of 16 files of microsteps. When the user sets the mirco step,
 driver should be stopped first. For detailed microstep subdivision settings, please see the drive panel description. 

Output current setting
SW1-SW3 three dial switches are used to select a total of 8 output currents. For the specific output current setting, 
please see the driver panel description.

Pulse smoothing filter The SW4 dial code is used to select the pulse smoothing function of the drive, the off means the off function, 
and on means the function is turned on.

Pulse form selection Sw9 dial code is used to select the pulse form, off: pulse + direction ON：CW/CCW

Signal interface
PUL+ and PUL- are the positive and negative ends of the control pulse signal; DIR+ and DIR- are the positive and negative ends of the 
direction signal; ENA+ and ENA- are the positive and negative ends of the enable signal; ALM+ and ALM- are the positive and negative 
terminals of the alarm output signal; PLC control only needs to connect +24V, Pul- DIR three lines.

Encoder interf ace EB+ and EB- are encoder B direction signals; EA+ and EA- are 
encoder A direction signals; VCC and GND are encoder power interfaces.

Motor interface U, V, W butt the motor windings U, V, W, Arbitrarily swapping 
two of the three winding wires can change the direction of the motor., PE ground wire.

Power interface

LED

Installation Notes Dimensions: 183 * 144 * 48mm, mounting hole spacing 156mm. Can be horizontal or vertical installation, 
but it should be close to the metal cabinet for better cooling

The working voltage range is recommended for AC 110-230V. It is recommended to add a 
filter (EMI FILTER) before the power supply circuit.

The driver has two indicators, red and green. The green light is the power indicator. The green light flashes after the driver is powered on. The red light is the fault indicator. The red light flickers 
when there is a fault in the gear and the encoder is misaligned. After the fault is cleared, the red light goes out. When an alarm occurs on the drive, it must be powered on again to clear the fault.

The code wheel is reversed or there is no code 
dial (you can change the parameter NO.15)

Position error (closed loop)

IPM Alarm4

5 ADC hardware error

The driver is working properly
(pulse input flashes faster)

3.9A

5.0A

6.3A

7.6A

8.7A

9.8A

11.2A

12.6A

depand by PA5 parameter

3.6A

4.5A

6.2A

8.0A

5.4A

7.0A

9.0A

Output current peak Output current  Rms

200

400

600

800

1000

1200

2000

3000

4000

5000

6000

10000

12000

20000

30000

8000

Power indicator (green)

Fault indicator (red)

24V power input

Pulse signal+

Pulse signal -

Direction signal+

Direction signal -

Enable signal+

Enable signal -

Alarm signal+

Alarm signal -

Pulse form selection

Subdivision setting

Pulse smoothing filter and
 ac/deceleration setting

 Current setting table

To motor

Orange 
white

Orange blue 
white

blue red black

Encoder cable 

Driver cable diagram

install dimensions
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110 130 closed loop stepping driver 3LS2280

Parameter list

No. Definition Function Default

Light load current ratio Minimum current and maximum current percentage（closed loop use）

Input signal logic negation Input (enable) negation

Output signal logic negation Output negation

Motor action time after enable 0: Run after 0.5 seconds after enable 1: Run directly after enable

Rated current of motor operation
When the current selection switches SW1, SW2, and SW3 are all ON, the rated 

current of the drive runs according to the value set by this parameter, and the value 

is the effective value. Unit*0.01A

Positioning completion range setting Position deviation is lower than this set value and 

output positioning completion signal

Encoder line Requires an integer multiple of 50 after 4 octave

Position out-of-tolerance alarm setting
When the position deviation is higher than the set value, 
the drive output position out of tolerance alarm

Pulse command smoothing Filtering
When the input pulse frequency is low, set it larger to make the motor 
run more smooth ly . Use parameter data when SW4 is ON

Current proportional gain The larger the setting, the higher the gain, and the smaller the current tracking error. 
However, if the gain is too large, oscillation or noise will occur.

Current proportional integral The smaller the setting, the faster the integration speed and 
the smaller the current tracking error.

Position Ac/deceleration coefficient
When SW4 is ON, 0: No ac/decelerat ion. For other values, 
the smaller the value, the shorter the acceleration/deceleration time.

Half wave function Turn on half wave function (for open loop) 0: full flow 1: half flow

Motor power line phase modulation
After motor power phase adjustment, normal control can be achieved 
without changing the phase sequence of the encoder.

Closed-loop control compensation

Invert position command 0: Normal; 1: Reverse direction

Test run 0: external pulse; 1: automatic operation

open-loop control compensation

alarm record0 Last alarm record

alarm record1 The penultimate alarm record

alarm record 7 Eighth to last alarm record

System use Reserved for factory use

Reserved for factory useDrive version

Show interface：

No. content Definition

Speed

Current

Instruction position

Encoder position

5 positions lower

High position deviation

Port information (from right to left are enable, direction, pulse, blank, alarm)

Press Enter to restore the default value, it takes a while

Display and modify various parameters
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42BG04-EC

86BG120-EC

42BG04-EC

42BG06-EC

57BG10-EC

57BG20-EC

60BG30-EC

86BG40-EC

86BG80-EC

2

2

1.8

1.8

12.0

0.48

0.72

6.0

2.0

8.6

2.9

4.0

0.73

1.35

1.75

4

4 5

5

4000

77

110

14

68

80

77

98

108

98

136

172

1000

1000

1000

1000

1000

1000

1000

1000

EB+ EB- EA+ EA- VCC GND

Orange white Blue white Red BlackOrange Blue

Power line wiring diagram

Power line wiring diagram

Power line wiring diagram Power line wiring diagram

Xq encoder wiring diagram
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110 130 series three-phase closed loop stepper motor

Drive wiring 

Drive wiring 

Corresponding motor lead 

Corresponding motor lead 

Motor rear cover wiring diagram 

Encoder wiring diagram 

EB+ EB- EA+ EA- VCC GND

Orange white Blue white Red BlackOrange Blue
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Stepping product introduction

Working principle of stepping products

Stepper motor is a special motor specially used for position and speed precision control. 
The biggest feature of stepper motors is "digital" and "error accumulation." For each
 pulse signal sent by the controller, the stepper motor rotates a fixed angle under the 
action of its driver, and the rotation of the stepper motor runs step by step at this fixed
 angle. We can control the angular displacement by controlling the number of pulses, 
so as to achieve the purpose of accurate positioning; at the same time, we can control 
the speed and acceleration of the motor rotation by controlling the pulse frequency, 
so as to achieve the purpose of speed regulation. It is widely used in various
 open-loop control by using the characteristic of stepping motor without accumulated error.

Types of stepping motors 

There are three main types of stepper motors in construction: reactive (VR), permanent magnet (PM) and hybrid (HS). 
VR: There are windings on the stator and the rotor is composed of soft magnetic materials. The structure is simple, the cost is low, 
and the step angle is small, up to 1.2°. However, the dynamic performance is poor, the efficiency is low, the heat is large, 
and the reliability is difficult to guarantee. 
PM: The rotor of the permanent magnet stepping motor is made of permanent magnet material, and the number of poles of the rotor
 is the same as that of the stator. Its characteristics are good dynamic performance and large output torque, but this kind of motor 
has poor accuracy and large step angle (generally 7.5° or 1.5°). 
HS: The hybrid stepping motor combines the advantages of reactive and permanent magnets. Its stator has multi-phase windings and 
the rotor uses permanent magnet materials. There are multiple small teeth on the rotor and stator to improve the stepping accuracy. 
It is characterized by large output torque, good dynamic performance, and small step angle, but its structure is complex and the cost 
is relatively high. According to the winding on the stator, there are two-phase (1.8°), three-phase (1.2°) and five-phase (0.72°) series. 
The most popular is the two-phase hybrid stepper motor, which accounts for more than 97% of the market share. 
The reason is that it is cost-effective, and the effect is good when equipped with a subdivision driver.

Features of stepper motors 

1. Quick start and stop, frequent forward and reverse rotation 
2. The control is precise, the number of pulses determines the position of the motor 
3. Convenient speed adjustment, pulse frequency determines the motor speed 
4. High torque, high speed response and light weight 
5. Subdivision driven, high accuracy and low price 
6. Long service life and low maintenance cos

Common terminology of stepper motor 

1. Step angle: The angle that the rotor rotates every time an electrical pulse signal is input is called the step angle. 
The step angle can directly affect the running accuracy of the motor.      
2. Full-step: the most basic driving mode. Each pulse in this driving mode makes the motor move a basic step angle. 
In the full-step driving mode, each pulse makes the motor move 1.8°.
3. Half step: During single-phase excitation, the motor shaft stops to the full step position. After the driver receives the next pulse, 
if the other phase is excited and the original phase continues to be in the state of excitation, the motor shaft will move halfway A 
basic step angle, stopping in the middle of two adjacent full-step positions. In this way, single-phase and then dual-phase excitation 
of the two-phase coils is performed cyclically. The stepper motor will rotate at half a basic step angle per pulse. 
4. Subdivision: Subdivision means that the actual step angle when the motor is running is a fraction of the basic step angle. 
For example: when the drive is working in the state of 10 subdivision, its step angle is only one tenth of the inherent step angle of the 
motor, that is to say: when the drive is working in the full-step state without subdivision, the control system will send one In step 
pulse, the motor rotates 1.8°; when the subdivision driver is used in the 10 subdivision state, the motor only rotates 0.18°. 
The subdivision function is completely generated by the driver by accurately controlling the phase current of the motor, and has
 nothing to do with the motor. 
5. Static phase current: the current allowed by each phase winding when the motor is not moving, that is, the rated current 
6. Holding torque: refers to the torque that the stator locks the rotor when the stepper motor is energized but not rotating. It is one of 
the most important parameters of a stepper motor. Usually, the torque of a stepper motor at low speed is close to the holding torque. 
Since the output torque of a stepper motor decays continuously with the increase of speed, and the output power also changes with the
 increase of speed, the holding torque becomes one of the most important parameters to measure the stepper motor. For example, when 
people say that a 2N.m stepper motor, unless otherwise specified, it refers to a stepper motor with a holding torque of 2N.m.
7. Braking torque: refers to the torque that the stator locks the rotor when the stepper motor is not energized. There is no uniform 
translation method in China, which is easy to cause misunderstandings 
8. No-load starting frequency: refers to the highest pulse frequency that the stepper motor can start without losing step.
9. Maximum starting frequency: The maximum frequency at which the motor can be started directly without load under a 
certain driving mode, voltage and rated current.
10. Maximum operating frequency: the maximum speed frequency of the motor without load under a certain driving mode, 
voltage and rated current 
11. Running torque-frequency characteristic: The curve of the relationship between output torque and frequency measured under
 certain test conditions is called the running torque-frequency characteristic. This is the most important of the many dynamic curves of 
the motor and the basic basis for motor selection. . Other characteristics include inertia frequency characteristics, starting frequency 
characteristics and so on. Once the motor is selected, the static torque of the motor is determined, but the dynamic torque is not. 
The dynamic torque of the motor depends on the average current (not the static current) of the motor during operation. 
The larger the average current, the greater the output torque of the motor, that is, the motor's output torque. 
The harder the frequency characteristic is, the larger the average current is, the higher the drive voltage is, and the smaller the 
inductance and the larger the current motor.
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(Flange)

H

5

5 Version No A、C、H、IO

Three-phase 86/110 

Three-phase 110/130 
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2NS422

 ARM

5V/24V separate wiring, simple and practical, strong anti-interference ability 

Sw4 off :  Does not enable the drive internal pulse smoothing function and drive the built-in 5ms position ac/deceleration

Sw4 on:  Enables drive internal pulse smoothing and drives built-in 5ms position ac/deceleration

60W. Pay attention to the polarity of 
the power supply V+,V- do not reverse.

Special features introduction
Sw9:  off : external pulse control, on: internal pulse automatic reversal 

Sw10:  off : pulse +direction, on: cw/ccw

R
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Driver cable diagram

Power indicator (green)

Fault indicator (red)

24V power input

Pulse signal+

Pulse signal -

Direction signal+

Direction signal -

Subdivision setting

Pulse smoothing filter and ac/deceleration setting

 Current setting table

motor
phase A

phase B

No definition

Aging mode (for testing only):

Pulse form selection 
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2NS556C

 TI

5V-24V compatible

It is powered by AC/AD power supply. The working voltage range is recommended to be AC20~40V or DC24~50V.The power supply is greater than 100W 

.

Automatic 
half-flow function

SW4 is used to set the automatic half-flow function of the driver, off means that the quiescent current is set to half of the working current, and on 
means that the quiescent current is the same as the working current. In general use, SW should be set to off, so that the heating of the motor and 
the driver is reduced, and the reliability is improved. The current is automatically halved about 0.4s after the pulse train stops.

 

Driver cable diagram

Power indicator (green)

Fault indicator (red)

Pulse signal+

Pulse signal -

Direction signal+

Direction signal -

Enable signal+

Enable signal -

Subdivision setting

 Current setting table

Half-flow/full-flow switching

motor
phase A

phase B

14



Sw4 off :  Does not enable the drive internal pulse smoothing function and drive the built-in 5ms position ac/deceleration

Sw4 on:  Enables drive internal pulse smoothing and drives built-in 5ms position ac/deceleration

100 Pay attention to the polarity of the

power supply V+,V- do not reverse
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Driver cable diagram
Power indicator (green)

Fault indicator (red)

24V power input

Pulse signal+

Pulse signal -

Direction signal+

Direction signal -

Enable signal+

Enable signal -

Alarm signal+

Alarm signal -

Subdivision setting

Pulse smoothing filter and ac/deceleration setting

 Current setting table

motor
phase A

phase B
Pulse form selection 

Brake/alarm switch:

Test mode
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Sw4 off :  Does not enable the drive internal pulse smoothing function and drive the built-in 5ms position ac/deceleration

Sw4 on:  Enables drive internal pulse smoothing and drives built-in 5ms position ac/deceleration

 

Driver cable diagram
Power indicator (green)

Fault indicator (red)

24V power input

Pulse signal+

Pulse signal -

Direction signal+

Direction signal -

Enable signal+

Enable signal -

Alarm signal+

Alarm signal -

Subdivision setting

Pulse smoothing filter and ac/deceleration setting

 Current setting table

motor
phase A

phase B
Pulse form selection 

Brake/alarm switch:

Test mode
AC
AC

AC:18~50V
DC:24~100V

16



ARM

5V/24V separate wiring, simple and practical, strong anti-interference ability 

Pulse smoothing filter The SW4 dial code is used to select the pulse smoothing function of the drive, the off means the off function, and on means the function is turned on

Pulse form selection SW9 dial code is used to select the pulse form,  OFF: pulse + direction ON : CW/CCW   

PLC control only needs to connect +24V, PUL-,DIR-,three lines

183*144*48 156

The code wheel is reversed or there is no code 

dial (you can change the parameter NO.15)

Position error (closed loop)

IPM Alarm4

5 ADC hardware error

The driver is working properly
(pulse input flashes faster)

Output current peak Output current  Rms

200

400

600

800

1000

1200

2000

3000

4000

5000

6000

10000

12000

20000

30000

8000
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Driver cable diagram
Power indicator (green)

Fault indicator (red)

24V power input

Pulse signal+

Pulse signal -

Direction signal+

Direction signal -

Enable signal+

Enable signal -

Alarm signal+

Alarm signal -

Pulse form selection 

Subdivision setting

Pulse smoothing filter and ac/deceleration setting

 Current setting table

motor

86 stepping driver 3NS2250

8.4A depand by Pa5 parameter
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ARM

5V/24V separate wiring, simple and practical, strong anti-interference ability 

Pulse smoothing filter The SW4 dial code is used to select the pulse smoothing function of the drive, the off means the off function, and on means the function is turned on

Pulse form selection SW9 dial code is used to select the pulse form,  OFF: pulse + direction ON : CW/CCW   

PLC control only needs to connect +24V, PUL-,DIR-,three lines

183*144*48 156

The code wheel is reversed or there is no code 

dial (you can change the parameter NO.15)

Position error (closed loop)

IPM Alarm4

5 ADC hardware error

The driver is working properly
(pulse input flashes faster)

3.9A

5.0A

6.3A

7.6A

8.7A

9.8A

11.2A

12.6A

3.6A

4.5A

6.2A

8.0A

5.4A

7.0A

9.0A

Output current peak Output current  Rms

200

400

600

800

1000

1200

2000

3000

4000

5000

6000

10000

12000

20000

30000

8000

 

Driver cable diagram

Power indicator (green)

Fault indicator (red)

24V power input

Pulse signal+

Pulse signal -

Direction signal+

Direction signal -

Enable signal+

Enable signal -

Alarm signal+

Alarm signal -

Pulse form selection 

Subdivision setting

Pulse smoothing filter and ac/deceleration setting

 Current setting table

motor

depand by Pa5 parameter
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Parameter list

No. Definition Function Default

Light load current ratio Minimum current and maximum current percentage（closed loop use）

Input signal logic negation Input (enable) negation

Output signal logic negation Output negation

Motor action time after enable 0: Run after 0.5 seconds after enable 1: Run directly after enable

Rated current of motor operation
When the current selection switches SW1, SW2, and SW3 are all ON, the rated 

current of the drive runs according to the value set by this parameter, and the value 

is the effective value. Unit*0.01A

Positioning completion range setting Position deviation is lower than this set value and 

output positioning completion signal

Encoder line Requires an integer multiple of 50 after 4 octave

Position out-of-tolerance alarm setting
When the position deviation is higher than the set value, 
the drive output position out of tolerance alarm

Pulse command smoothing Filtering
When the input pulse frequency is low, set it larger to make the motor 
run more smooth ly . Use parameter data when SW4 is ON

Current proportional gain The larger the setting, the higher the gain, and the smaller the current tracking error. 
However, if the gain is too large, oscillation or noise will occur.

Current proportional integral The smaller the setting, the faster the integration speed and 
the smaller the current tracking error.

Position Ac/deceleration coefficient
When SW4 is ON, 0: No ac/decelerat ion. For other values, 
the smaller the value, the shorter the acceleration/deceleration time.

Half wave function Turn on half wave function (for open loop) 0: full flow 1: half flow

Motor power line phase modulation
After motor power phase adjustment, normal control can be achieved 
without changing the phase sequence of the encoder.

Closed-loop control compensation

Invert position command 0: Normal; 1: Reverse direction

Test run 0: external pulse; 1: automatic operation

open-loop control compensation

alarm record0 Last alarm record

alarm record1 The penultimate alarm record

alarm record 7 Eighth to last alarm record

System use Reserved for factory use

Reserved for factory useDrive version

Show interface：

No. content Definition

Speed

Current

Instruction position

Encoder position

5 positions lower

High position deviation

Port information (from right to left are enable, direction, pulse, blank, alarm)

Press Enter to restore the default value, it takes a while

Display and modify various parameters

19
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A+

A-

B+ B-

0.42

0.72 2.0
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A-

A+

B+ B-
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The above is only the representative product 57BG84 motor 
shaft diameter is 8mm with a platform



4

4

4

4

A-

A+

B+ B-
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86 series three-phase stepping motor 

4

4

Shaft key (mm) 

Note: When the brake needs to be added, 
the length of the motor will increase by 40mm 

Motor rear cover wiring diagram

23
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24

24

24

13.6

28

35

220

250

220

252

281

3H110BG135 8 4.3

5.8

6.0

6.8

6.8

6.8

6.8

3

3

3

3

3

3

3

5.5

7.1

8.8

11

17

19

20.5

135

160160

11.9 1.00 8.6

11.5

22.0

0.76

1.28

1.24

11.0

19.0

13.1

18.0

1.10

1.30

1.70

11.9

U V W PE

Motor rear cover wiring diagram
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60 Series two-phase stepping motor torque curve

25
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42Series two-phase closed loop 
stepping motor torque curve

57Series two-phase closed loop 
stepping motor torque curve

110Series two-phase closed loop 
stepping motor torque curve

86Series two-phase closed loop 
stepping motor torque curve

Drive: 2LS556A-42

Voltage: 24VDC 

Current: Rated

Subdivision: 1600 

Drive: 2LS556A

Voltage: 36VDC 

Current: Rated

Subdivision: 1600 

Drive: 2LS860H

Voltage: 60VAC 

Current: Rated

Subdivision: 1600 

Drive: 3NS2280

Voltage: 220VAC 

Current: Rated

Subdivision: 1600 
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IO controlled stepping driver

Order specification table:

Drive Model Peak current input voltage range Install dimensions  weight matched motor

3phase 110, 130 

27
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