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1.1. Instructions before use 
This document is suitable for both HIWIN D2 drive and mega-fabs D2 drive. Read the 
Operation Manual carefully before using the product. mega-fabs Motion System (óthe 
Companyô) will not take any responsibility for damage, accidents or injuries caused by 
installation or use that is not performed according to these instructions.  

 
É Do not dismantle or modify the product. The product has been subject to structural 

calculations, computer simulation and physical testing to verify its design. Do not 
dismantle or modify the product without the consent of the Companyôs professional 
technicians. The Company does not take any responsibility for accidents or damage 
resulting from such dismantling or modifications. 

 

É Before installing or using the product, check the external appearance and ensure 
there is no damage on the surface of the product. If any damage is identified, please 
contact the Company or one of the Companyôs dealers immediately.  

 

É Please refer to the performance specifications on the product label or manufacturer's 
document before using the product. Only install the product with reference to these 
performance limits and in accordance with the installation instructions.  

 

É Please read the power voltage specifications and labeling before using the product 
and confirm that the power supply to be used meets the product requirements. The 
Company does not take any responsibility for product damage or personal injury 
resulting from incorrect power use. 

 

É Do not use the product over the rated load. The Company does not take any 
responsibility for damage or injury caused by such misuse of the product. 

 

É Do not use the product in an environment where shocks may occur. The company 
does not take any responsibility for damage, accidents or injuries of any kind 
attributable to such shocks.  

 

É Do not try to repair any product malfunctions. The product can only be repaired by 
qualified technicians. 

 
The warranty period is one year from the ex-factory date. The Company does not take 
any responsibility for product replacement or repair caused by inappropriate use or 
natural disasters. (Please refer to the notes and installation instructions in the Operation 
Manual.)  
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1.2. Safety instructions 
É Please read this Operation Manual carefully before installation, transportation, 

maintenance and inspection, and ensure the product is used appropriately. 

É Users should read the EM information, safety information, and all related instructions 
before using the product. 

É The safety instructions in the Operation Manual are categorized under the "Warning", 
"Attention", "Prohibited" and "Required" sections. 

 

 

 Warning 

Inappropriate operation may bring about danger or result in serious injury or death. 
Inappropriate operation may bring about disability, light injury or material damage. 
 

 Attention 

Actions marked   Attention  may have a serious consequence. All such 

instructions are important and must be followed. 
 

 Prohibited 
Indicates that the action is forbidden and must not be done.  
 

 Required 
Indicates that the action is compulsory and must be done. 
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É Usage instructions 

 Warning  

 

(1) Do not touch the terminal or the inside of the product when it is 
powered in order to avoid electric shock. 

(2) Do not cut the cable, apply too much stress to it, or place 
heavy objects on it. Laying the cable between objects may 
increase the risk of fire or electric shock.  

 Attention  

 

(1) Do not install the product in a place exposed to moisture or 
erosion, or in an environment containing ignitable gas. Do not 
use the product close to any flammable objects. 

  

É Storage 

 Prohibited  

 

(1) Do not store the product in a place exposed to water, 
moisture, direct sunlight, or harmful gas or liquids. 

  

É Handling 

 Attention  

 

(1) Be careful when handling the product to avoid damage. 

(2) Use appropriate handling methods and do not apply too much 
pressure to the case. 

(3) The product shall not be stacked to avoid instability or 
collapse. 

  

É Installation location 

 Required  

 

(1) The product shall not be installed in a place exposed to high 
temperatures, high humidity, or flying dust, iron powder or 
metal fragments. 

(2) Install the product in a place where the ambient temperature 
meets the requirements of the Operation Manual. Use a 
cooling fan in case of potential high temperatures.   

(3) Do not install the product in a place exposed to direct sunlight. 

(4) Since the product does not have a waterproof or 
moisture-proof case, do not use it outdoors or install it in a 
place where water or other liquids exist.  

(5) Install the product in a place vibrations are as low as possible. 

(6) Depending on the frequency of use, heat is generated when 
the motor is used continuously. Use a cooling fan, or set the 
product to standby if it stops, in order to lower the ambient 
temperature of the product so it does not exceed the specified 
value. 
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É Installation 

 Attention  

 

(1) Do not place any heavy objects on the product to avoid 
damage. 

(2) Do not mix with foreign matter or debris to avoid fire. 

(3) Ensure that the product is oriented and installed in the 
specified direction to avoid fire. 

(4) Protect the product from high impact shocks to avoid 
damage or injury.  

(5) The product weight must be taken into account during 
installation. Inappropriate installation may cause damage 
or injury.  

(6) Install the product on a metal or similar noncombustible 
rack to avoid fire. 

  

É Wiring 

 Attention  

 

(1) Correct and reliable wiring must be used to ensure stable 
operation and avoid damage, fire or injury.  

  

É Operation and transportation 

 Attention  

 

(1) Ensure the power source specifications are correct to avoid 
fire or injury. 

(2) The product may restart suddenly after power is restored. 
Do not come too close to the product.   

 Required  

 

(1) An external emergency stop line must be wired to cut 
power and stop the product at any time.  

  

É Maintenance 

 Prohibited  

 

(1) Do not dismantle or modify the product. 

(2) Do not attempt to repair any product malfunction. Instead, 
send the product back to the Companyôs professional 
technicians for repair.  
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2.1. Safety certification 
The product complies with the requirements of the following safety standards. 

 
CE Compliance 

 
Table 2-1 

EMC 

EN55011 

EN61000-6-2 

EN61800-3 

LVD EB61800-5-1 
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2.1.1. Nameplate information 

 

Fig. 2-1 

 

2.1.2. Model number 

 

 
Fig. 2-2 

 

Model no. 

Input/output voltage 

Rated input/output current 

Input/output frequency 

Column 

Example 

Item number 

D2 drive ································ ··  =D2 

Rated output 

50W/100W ································ ··············  =01 

200W/400W ································ ············  =04 

750W/1000W ································ ··········  =10 
AC voltage 

Single-phase ································ ······················  =1 

Three-phase ································ ······················  =2 

AC voltage range 

110V/220V ································ ·························  =3 

Control interface 

Pulse type (for position control)  ································ ······  =P 

Full function ································ ································  =S 

Frame 

A Frame ································ ································ ··············  =A 

B Frame ································ ································ ··············  =B 

C Frame ································ ································ ··············  =C 

Encoder type 

13-bit standard and wiring-saving incremental encoders ························  =0 

17-bit serial incremental encoder ································ ······················  =4 

 

Phases 
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2.2. Servo drive specifications 

2.2.1. Servo drive specifications (full function) 

Table 2-2 

B
a

s
ic

 s
p
e

c
ific

a
tio

n
s
 

Power input 220V 

Main power 
A-C 

Frames  
Single/three-phase, 200-240V 50/60Hz 

Control 
power 

A-C 
Frames  

Single-phase, 200-240V 50/60Hz 

Ambient conditions 

Temperature 

Operating temperature: 0-45°C (Air circulation must 
be available when the ambient temperature is higher 
than 55°C) 
Storage temperature: -20°C to +65°C 

Humidity 0 to 90% RH (non-condensing)  

Altitude Elevation less than 1,000 meters  

Protection against 
vibration 

1G (10-500Hz)  

Main circuit control mode IGBT PWM space vector control 

Encoder/feedback resolution 

13-bit (10,000 count/rev) standard incremental 
encoder (9-line) and wiring-saving incremental 
encoder 
17-bit (131,072 count/rev) serial incremental encoder 
(5-line)  

I/O signal 
connector 

Control signal 
Input 9 (general purpose)  

Output 4 (general purpose)  

Analog signal 
Input 1 (12-bit A/D) 

Output 2 (analog monitoring: 2 outputs) 

Pulse signal 

Input 2 (low-speed channel, high-speed channel)  

Output 
4 (differential line driver with 3 outputs; open collector 
with 1 output)  

Brake 
connector 

Control signal Output 
Used for direct connection to the brake. It can also be 
used for programmable general purpose output. 

Communication function USB For PC connection, 115,200 bps 

Panel/indicator 
4-key, dot-matrix, 8*2 character LCD status display 
with LED status indicator (green/red)  

Regenerative function 
External connection is needed as no built-in 
regenerative resistor is available 

Control mode 

The control mode is switchable: 
(1) Position mode 
(2) Velocity mode 
(3) Torque mode 
(4) Position/velocity mode 
(5) Position/torque mode 
(6) Velocity/torque mode 

F
u

n
c
tio

n
 s

p
e
c
ific

a
tio

n
s
 

P
o

s
itio

n
 c

o
n

tro
l m

o
d
e

 

Control input 

(1) Pulse inhibit command 
(2) Clear position error 
(3) Servo on 
(4) Switch between first and second gain 
(5) Electronic gear ratio selection 
(6) Left limit switch 
(7) Switch between primary and secondary mode 
(8) Clear error 
(9) Right limit switch etc. 

Control output 

(1) Servo ready  
(2) Error  
(3) In-position output  
(4) Zero speed detection 

Pulse input 

Maximum input pulse 
frequency 

For optical coupler interface (single-ended input): 500 
kpps 
For line driver interface (differential input): 4 Mpps 
(16M cnt/s at AqB)  

Input pulse signal 
format 

(1) Pulse/direction (Pulse/Dir) 
(2) Clockwise/counterclockwise (CW/CCW) 
(3) A/B phase (AqB)  

Electronic gear 
Gear ratio: pulses/counts 
Pulses: 1-2147483647; counts: 1-2147483647 
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Smoothing filter 
Smoothing filter coefficient: 1-500 (0: no smoothing 
filter)  

Vibration suppression function (VSF) 
VSF can eliminate vibration frequency during motion 
and suppress vibrations generated due to the system 
structure to improve the machine productivity  

V
e

lo
c
ity

 c
o
n

tro
l m

o
d
e

 

Control input 

(1) Zero speed clamp 
(2) Servo on 
(3) Switch between first and second gain 
(4) Left limit switch 
(5) Switch between primary and secondary mode 
(6) Clear error 
(7) Right limit switch etc. 

Control output 

(1) Servo ready  
(2) Error  
(3) In-speed output  
(4) Zero speed detection. 

PWM input  Velocity command input 
The velocity command can be provided via the PWM 
input duty cycle. Parameters can be set for the ratio 
and command direction. 

Analog input Velocity command input 
The velocity command can be provided via the 
analog voltage. Parameters can be set for the ratio 
and command direction. 

Zero speed clamp Zero speed clamp input is possible 

T
o

rq
u

e
 c

o
n

tro
l m

o
d

e
 

Control input 

(1) Servo on 
(2) Switch between first and second gain 
(3) Left limit switch 
(4) Switch between primary and secondary mode 
(5) Clear error 
(6) Right limit switch etc. 

Control output 

(1) Servo ready 
(2) Error 
(3) In-speed output 
(4) Zero speed detection 

PWM input  Torque command input 
The torque command can be provided via the PWM 
input duty cycle. Parameters can be set for the ratio 
and command direction. 

Analog input Torque command input 
The torque command can be provided via the analog 
voltage. Parameters can be set for the ratio and 
command direction. 

Velocity limitation function Setting the velocity limitation is possible. 

C
o

m
m

o
n
 

Auto tune 

The auto tune procedure starts automatically after 
execution. The load inertia is automatically 
determined without the need to set it manually. All 
required gain values are set using a key on the LCD 
display. 

Emulated encoder output Can be set freely (maximum frequency 18M cnt/s)  

Protection function 

(1) Motor short circuit detection 
(2) Overvoltage 
(3) Position error too big 
(4) Encoder error 
(5) Soft thermal protection 
(6) Motor disconnection detection 
(7) Amplifier overheating 
(8) Under voltage 
(9) Abnormal 5V encoder power source 
(10) Phase initialization error 
(11) Abnormal serial encoder communication 

Error log feature Errors and warnings can be logged and reviewed 

Error mapping 

Method: Establish error mapping using linear 
interpolation encoder error compensation 

Sampling: maximum 16,000 points 

Storage: Flash ROM; hard drive file 

Unit: um, count 

Activation: After internal homing or activated by 
external input signal 

Miscellany Friction compensation, backlash compensation 
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2.2.2. Servo drive specifications (pulse type)  

Table 2-3 

B
a

s
ic

 s
p
e

c
ific

a
tio

n
s
 

Power input 220V 

Main 
power 

A-B 
Frames  

Single-phase, 200-240V 50/60Hz 

C Frame  Single/three-phase, 200-240V 50/60Hz 

Control 
Power 

A-C 
Frames  

Single-phase, 200-240V 50/60Hz 

Ambient conditions 

Temperature 

Operating temperature: 0-45°C (Air circulation must 
be available when the ambient temperature is higher 
than 55°C) 
Storage temperature: -20°C to +65°C 

Humidity 0 to 90% RH (non-condensing)  

Altitude Elevation less than 1,000 meters  

Protection against 
vibration 

1G (10-500Hz) 

Main circuit control mode IGBT PWM space vector control 

Encoder/feedback resolution 

13-bit (10,000 count/rev) standard incremental 
encoder (9-line) and wiring-saving incremental 
encoder 
17-bit (131,072 count/rev) serial incremental encoder 
(5-line)  

I/O signal 
connector 

Control signal 
Input 9 (general purpose)  

Output 4 (general purpose)  

Pulse signal 

Input 2 (low-speed channel, high-speed channel) 

Output 
4 (differential line driver with 3 outputs; open collector 
drive with 1 output)  

Brake 
connector 

Control signal Output 
Used for direct connection to the brake. It can also be 
used for programmable general purpose output. 

Communication function USB For PC connection, 115,200 bps 

Panel/indicator 
4-key, dot-matrix, 8*2 character LCD status display 
With LED status indicator (green/red) 

Regenerative function 
External connection is needed as no built-in 
regenerative resistor is available 

Control mode Position mode 
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Control input 

(1) Pulse inhibit command 
(2) Clear position error 
(3) Servo on 
(4) Switch between first and second gain 
(5) Electronic gear ratio selection 
(6) Left limit switch 
(7) Switch between primary and secondary mode 
(8) Clear error 
(9) Right limit switch etc. 

Control output 

(1) Servo ready  
(2) Error  
(3) In-position output  
(4) Zero speed detection. 

Pulse input 

Maximum input pulse 
frequency 

For optical coupler interface (single-ended input): 500 
kpps 
For line driver interface (differential input): 4 Mpps 
(16M cnt/s at AqB)  

Input pulse signal format 
(1) Pulse/direction (Pulse/Dir) 
(2) Clockwise/counterclockwise (CW/CCW) 
(3) A/B phase (AqB)  

Electronic gear 
Gear ratio: pulses/counts 
Pulses: 1-2147483647; counts: 1-2147483647 

Smoothing filter 
Smoothing filter coefficient: 1-500 (0: no smoothing 
filter)  

Vibration suppression function (VSF) 
VSF can eliminate vibration frequency during motion 
and suppress vibrations generated due to the system 
structure to improve the machine productivity 
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Auto tune 

The auto tune procedure starts automatically after 
execution. The load inertia is automatically 
determined without the need to set it manually. All 
required gain values are set using a key on the LCD 
display. 

Emulated encoder output Can be set freely (maximum frequency 18M cnt/s)  

Protection function 

(1) Motor short circuit detection 
(2) Overvoltage 
(3) Position error too big 
(4) Encoder error 
(5) Soft thermal protection 
(6) Motor disconnection detection 
(7) Amplifier overheating 
(8) Under voltage 
(9) Abnormal 5V encoder power source 
(10)Phase initialization error 
(11) Abnormal serial encoder communication 

Error log feature Errors and warnings can be logged and reviewed 

Error mapping 

Method: Establish error mapping using linear 
interpolation encoder error compensation 

Sampling: maximum 16,000 points 

Storage: Flash ROM; hard drive file 

Unit: um, count 

Activation: After internal homing or activated by 
external input signal 

Miscellany Friction compensation, backlash compensation 
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2.3. Dimensions of the drive 
The drive dimensions and location of the holes are shown in the following figures. The 
dimension units are in mm and the diameter of the mounting hole is 4 mm. 

Fig. 2-3 Dimensions of A Frame 

 

 
Fig. 2-4 Dimensions of B Frame 
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Fig. 2-5 Dimensions of C Frame 
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2.4. Installation of the drive 
Fix the drive in the electric cabinet using conductive screws. All insulating materials on 
the contact surface of the cabinet must be thoroughly removed so that the drive can 
connect to the ground through the machine. The ground resistance must be less than 
50ɋ at 220V and less than 100ɋ at 110V. 

If more than one drive is installed, a distance of more than 20 mm must be maintained 
between the drives to ensure heat dissipation. Fans can be attached to the electric 
cabinet to facilitate heat dissipation. 

 

   

Fig. 2-6 Distance between drives 

50 mm 

or more 

20 mm 

or more 

20 mm 

or more 

50 mm 

or more 

Electric 

cabinet 

case 

50 mm 

or more 

50 mm 

or more 
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2.5. Computer requirements  
 

Table 2-4 

CPU 1.0 GHz or better 

RAM 512 MB or more 

Hard drive space 50 MB or more 

Communication port USB 

Operating system Windows 2000, Windows XP, Windows 7 

Screen resolution 1024x768 pixels or more 
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3.1. System configuration and wiring 
This chapter introduces the drive configuration and functions of each part. The following 
figure shows the details of drive configuration. 

 

3.1.1. Master wiring diagram 

 

Fig. 3-1 

 

Table 3-1 

Item no. Name Description 

 
AC main power cable 
(CN1)  

L1, L2: Single-phase 110-240V AC, 50/60Hz 
L1, L2, L3: Three-phase 200-240V AC, 50/60Hz 

 Motor power cable (CN1)  Connection to motor, three-phase motor power ( , U, V, W)  

 
Regenerative resistor 
(CN1) 

Connection to motor regenerative resistor (optional/mounted 
according to actual application design) (REG-/REG+)  

 
Control power cable 
(CN1)  

For drive internal control and IO power (L1C, L2C) 
L1C, L2C: Single-phase 110-240V AC, 50/60Hz 

 Brake (CN2)  
Connection to brake (optional/mounted according to actual 
application design)  

 
Mini USB communication 
(CN3)  

Connection to PC (for setting parameters; to be removed after 
setting) 
Mini USB and the PC are used as links for monitoring, drive test 
runs, or writing parameters 

 Control signal (CN6)  Connection to the host controller 

 Feedback signal (CN7)  Connection to the motor encoder 

Breaker (MCCB) 

Filter 
(Optional) 

Magnetic 
contactor 

Reactor (L) 

Regenerative 
resistor (Optional) 

Brake power 
DC24V 
(external) 

Servo motor 
 (brake optional) 

To encoder 
Encoder cable 
(optional) 

lIf the motor with a brake 
needs connection to this wire 

Download from:  
www.hiwfnmikro.com.tw 

To connector 
Connector 50 pin SCSI  

(Std. accessory) 

To PC 

Status LED 
Rapid indication of Ready/Error 

LCD display 
Two lines of dot matrix strings 
Display messages and parameters 



 D2 Drive User Guide v1.2 3. Wiring 

21 
HIWIN Mikrosystem Corp. 

3.1.2. CN1 power connector 

Ensure that the drive has been grounded appropriately before connecting the drive to 
the main circuit. 

The CN1 power wiring description includes single/three-phase power input, motor 
power output, single-phase control power input, and regenerative resistor wiring. 

 
For D2-xxxx-x-B (F) 

Connector to the extended line: Wago 2092-1112 (female) 

 

Fig. 3-2 CN1 connector 

 

 

Fig. 3-3 CN1 installation and removal steps 
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For D2-xxxx-x-B (G) and D2-xxxx-x-B0 

Connector to the extended line: Wago 721-112/026-000 (female) 

 

Fig. 3-4 CN1 connector 

 

 

Fig. 3-5 Installation and removal steps 
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3.1.3. Motor wiring diagram 

Well grounding is needed between the drive and the motor. 

 

Fig. 3-6 

 

3.1.4. Regenerative resistor (optional) wiring diagram 

The regenerative resistor is mounted optionally according to the actual application 
design. 

 

Fig. 3-7 
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 Attention 

ǒ Wiring and inspection must be conducted by professional technicians. 

ǒ Turn off the power before wiring or inspection to avoid electric shock and 
other dangers. 

ǒ High voltage may remain in the drive after the power is turned off. Wait for a 
while (up to five minutes) before touching the power terminal.  

ǒ Perform the wiring appropriately and reliably to ensure stable operation and 
avoid injury, damage or other accidents. 

ǒ Do not connect the motor U, V or W terminal to the power source. 

ǒ The motor power terminal must be securely connected to the power source 
to avoid fire.  

ǒ Ensure that the drive and motor are grounded appropriately.  

ǒ Wiring must be conducted after installation of the drive and motor to avoid 
electric shock.  

ǒ Do not damage, pull or squeeze the wire so as to avoid electric shock. 

ǒ The drive may interfere with the operation of nearby electronic equipment. A 
noise filter can be used to reduce such electromagnetic interference. 

ǒ Do not attempt to modify the drive. 

ǒ Do not put the main circuit cable, I/O signal cable, or encoder cable in the 
same duct or bind them together. A distance of more than 30 cm must be 
maintained between the cables. 

ǒ The following instructions must be observed for wiring the main circuit 
terminals: 

ʆ Do not insert more than one wire in the same socket.  

ʆ Check there is no short circuit with any nearby wires after inserting the wire. 

ʆ Ensure the specified power voltage is used to avoid fire or damage. 

ǒ If the drive is to be used under poor or significantly fluctuating power 
conditions, ensure power is supplied within the specified voltage fluctuation 
range so as to avoid damage.  

ǒ Install a breaker or other safety devices to prevent external short circuits 
from damaging the drive.  

ǒ Appropriate isolating and sheltering measures must be taken if the drive is 
used in the following places to avoid adverse operation.  

ʆ Places exposed to static interference. 

ʆ Places exposed to strong electrical or magnetic fields. 

ʆ Places exposed to radiation. 

 



 D2 Drive User Guide v1.2 3. Wiring 

25 
HIWIN Mikrosystem Corp. 

3.1.5. CN2 brake connector 

The brake can be wired with or without a relay. Refer to the wiring diagram for 
connection to the 24V DC brake. 

 
3.1.5.1. CN2 connector 

For D2-xxxx-x-B (G) and D2-xxxx-x-B (F) 
Connector to the line: WAGO 733-103 

 

Fig. 3-8 

 
For D2-xxxx-x-B0 
Connector to the line: WAGO 734-104 

 

Fig. 3-9 

ú Wire diameter: 

20-28AWG 
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3.1.5.2. Brake wiring with a relay 

For D2-xxxx-x-B (G) and D2-xxxx-x-B (F) 

 

  

Fig. 3-10 Brake wiring with a relay for D2-xxxx-x-B (G) and D2-xxxx-x-B (F) 

 
 
For D2-xxxx-x-B0 

 

Fig. 3-11 Brake wiring with a relay for D2-xxxx-x-B0 
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3.1.5.3. Brake wiring without a relay 

Direct mounting to the HIWIN motor is allowed. 

For D2-xxxx-x-B (G) and D2-xxxx-x-B (F) 

 

  

Fig. 3-12 Brake wiring without a relay for D2-xxxx-x-B (G) and D2-xxxx-x-B (F) 

 
For D2-xxxx-x-0 

 

Fig. 3-13 Brake wiring without a relay for D2-xxxx-x-0 

 
For wiring without a relay, the dynamic or electromagnetic brake on the motor is 
activated directly using the open-drain switch on D2. The brake output BRK is open 
drain and can sustain a maximum of 40V voltage and 1A current. Use this in conjunction 
with the Brake/BRK output of the HMI I/O center. 

D2 Series drive DC24V power 
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3.1.6. Mini USB communication (CN3) 

Mini USB and a PC can be used as links for monitoring, drive test runs, or writing 
parameters. Refer to Chapter 4 for the operation. 

 
3.1.6.1. Mini USB communication wiring diagram 

Refer to HIWIN with a USB 2.0 Type A to mini-B 5-pin (1.8M) cable. 

 

 

Fig. 3-14 

 

Fig. 3-15 
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3.1.7. CN6 connector  

 

Fig. 3-16 

SCSI 50PIN (Female) SCSI 50PIN (Male) 
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3.1.7.1. CN6 pin definition 

Table 3-2 

Pin Signal Function 

1 CWL Low-speed (500 Kpps) pulse command 
Channel 1: Pulse, CW, A phase 3 CWL+ 

4 CWL- 

2 CCWL Low-speed (500Kpps) pulse command 
Channel 2: Dir, CCW, B phase 5 CCWL+ 

6 CCWL- 

13 SG Digital signal ground reference 

21 A 

Output pulse of feedback (buffered encoder or emulated 
encoder)  
RS422 

22  /A 

48 B 

49 /B 

23 Z 

24 /Z 

25 SG Digital signal ground reference 

19 CZ Z phase output (open collector) 

14 ADC0+ 
Analog command input(Velocity/Torque)  

15 ADC0- 

16 ADC1+ 

N/A 
17 ADC1- 

18 ADC2+ 

20 ADC2- 

43 DAC1 N/A 

42 DAC2 N/A 

44 CWH+ High-speed (4 Mpps) pulse command 

45 CWH- Channel 1: Pulse, CW, A phase 

46 CCWH+ High-speed (4 Mpps) pulse command 

47 CCWH- Channel 2: DIR, CCW, B phase 

7 COM 
Common port for general purpose input signal; can be either 
Sink or Source 

33 I1 General purpose input signal (óHardware Enableô by default)  

30 I2 

General purpose input signal (programmable function)  

29 I3 

27 I4 

28 I5 

26 I6 

32 I7 

31 I8 

9 I9 

8 N/A N/A 

35 O1+ 

General purpose input signal (programmable function) 

34 O1- 

37 O2+ 

36 O2- 

39 O3+ 

38 O3- 

11 O4+ 

10 O4- 

40 N/A N/A 

12 N/A N/A 

41 AGND Analog signal ground reference  

50 FG Frame ground reference 
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3.1.8. CN7 connector 

 

Fig. 3-17 

 

Table 3-3 

Pin Signal Function 

1 +5V DC Encoder power output(+5Vdc) 

2 SG Signal ground and +5Vdc ground 

3 PS+ 
Serial encoder input 

4 PS- 

5 A 

Digital incremental encoder input 

6 /A 

7 B 

8 /B 

9 Z 

10 /Z 

 

SCR connector 10PIN (male) SCR connector 10PIN (female) 

Press and 
pull these 
clamps to 
remove CN7 
connector 
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3.2. D2 drive accessories 

3.2.1. Motor power cable 

Table 3-4 

Part name Description Model no.  

Motor power cable 

Without brake signal 
HVPS04AAǏǏMA Not flex resistant 

HVPS04AAǏǏMB Flex resistant 

With brake signal 
HVPS06AAǏǏMA Not flex resistant 

HVPS06AAǏǏMB Flex resistant 

 
ǏǏ Represents cable length as the following: 
 

Table 3-5 

ǏǏ 03 05 07 10 

Wire length (m) 3 5 7 10 

 
 

3.2.2. Feedback signal cable 

Table 3-6 

Part name Model no. Description 

Feedback signal 

cable 

13bit 
HVE131ABǏǏMA Not flex resistant 

HVE131ABǏǏMB Flex resistant 

17bit 
HVE171ABǏǏMA Not flex resistant 

HVE171ABǏǏMB Flex resistant 

 
ǏǏRepresents cable length as the following: 
 

Table 3-7 

ǏǏ 03 05 07 10 

Wire length (m) 3 5 7 10 

 
 

3.2.3. Control signal cable 

Table 3-8 

part name Model no. Description 

Control signal cable LMACK02D 

2m in length and connected to the host controller. 

The wire at the controller end of the signal cable 

is free and can be soldered depending on the 

host controller connector.  

 
 

3.2.4. USB communication cable 

Table 3-9 

Part name Model no. Description 

USB communication cable USB 2.0 Type A to mini-B 5-pin 
1.8m in length with a mini-B 

connector at the drive end.  
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3.2.5. Accessory kit module 

 

Table 3-10 

D2 drive model 

no. 

Model 

no. 
Description Quantity 

D2-xxxx-x-B(G). D2-CK1 

CN1: AC power, motor power, Regenerative resistor, and control 

power connector: 12 pins, pitch 5mm. Wago 721-112/026-000 
1 

CN2: Brake connector: 3 pins, pitch 2.5mm. Wago 734-104 1 

CN6: Control signal connector: 50 pins solder type. 

3M 10150-3000PE + 10350-52A0-008 
1 

CN1 connector fixture: Wago 231-131 1 

CN2 connector fixture: Wago 733-103 1 

D2-xxxx-x-B(F). D2-CK2 

CN1: AC power, motor power, Regenerative resistor, and control 

power connector: 12 pins, pitch 5mm. Wago 2092-1112 
1 

CN2: Brake connector: 3 pins, pitch 2.5mm 1 

CN6: Control signal connector: 50 pins solder type. 

3M 10150-3000PE + 10350-52A0-008 
1 

CN2 connector fixture: Wago 733-103 1 

D2-xxxx-x-B0. D2-CK3 

CN1: AC power, motor power, Regenerative resistor, and control 

power connector: 12 pins, pitch 5mm. Wago 721-112/026-000 
1 

CN2: Brake connector: 4 pins, pitch 3.5mm 1 

CN6: Control signal connector: 50 pins solder type. 

3M 10150-3000PE + 10350-52A0-008 
1 

CN2 connector fixture: Wago 734-230 1 

 
 

3.2.6. EMC accessory kit 

Table 3-11 

Item name Model no. Description Quantity 

D2 EMC accessory pack for 

single-phase 
D2-EMC1 

Single-phase filter FN2090-6-06 1 

EMI core KCF-130-B 2 

D2 EMC accessory pack for 

three-phase D2-EMC2 

Three-phase filter 

FN3025HL-20-71 
1 

EMI core KCF-130-B 2 

 
 

3.2.7. Regenerative resistor 

Table 3-12 

Item name Model no. Resistance value Rated power/instantaneous power  

Regenerative resistor RG1 68 ɋ 100W/500W 

Regenerative resistor RG2 120 ɋ 300W/1500W 

 
 
 



D2 Drive User Guide v1.2 3. Wiring 

34 
HIWIN Mikrosystem Corp. 

3.2.8. Connector specifications 

Table 3-13 

Connector Specifications HIWIN parts no. Wire diameter Remarks 

AC main power cable 

connector (CN1)  

EU 12-pin 5.0mm 

pluggable female 

connector 

051500400269 

WAGO: 

2092-1112 

12-24AWG 

Recommended:  

12AWG/600V 

Note 1 

Motor power cable 

connector (CN1) 

Regenerative resistor 

connector (CN1) 

Control power cable 

connector (CN1) 

Control signal 

connector  (CN6) 

50-pin .050" Mini D 

Ribbon (MDR), standard 

solder connector 

051500400272SCSI 

50 pin (male) 
24-30AWG Note 1 

Feedback signal 

connector (CN7) 

HIWIN standard encoder 

cable 
   

Brake connector 

(CN2)  

EU 3-pin 2.5mm 

pluggable female 

connector 

051500400251 

WAGO: 

733-103 

20-28AWG 

Fixture/tool: 

733-130 

Note 1 

Mini USB 

communication 

connector (CN3)  

USB 2.0 Type A to 

mini-B 

5-pin (1.8m) (Shielded) 

051700800366  Optional 

 
Note 1: Accessories include CN1, CN2, CN6 (with 733-130 fixture/tool) connectors, 

HIWIN P/N: 051800200070. 

Note 2: When wiring the product, turn off all power sources and use the fixture to avoid 
electric shock. 
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3.3. Standard main power circuit wiring  

 Attention 

ǒ Wiring and inspection must be conducted by professional technicians. 
ǒ Turn off the power before wiring or inspection to avoid electric shock or other 

dangers. 
ǒ High voltage may remain in the drive after the power is turned off. Wait a while (up 

to five minutes) before touching the power terminal.  
ǒ Perform the wiring appropriately and reliably to ensure stable operation and to 

avoid injury, damage or other accidents. 
ǒ Do not attempt to modify the drive. 

 

3.3.1. AC power wiring diagram (single-phase) 

It is recommended to use the FN2090-6-06 single-phase filter. 

 

Fig. 3-18 

 
Table 3-14 

FN2090-10-06 filter 

Maximum continuous operating 

voltage 
250V AC, 50/60Hz 

Operating frequency DC to 400Hz 

Rated current 10A@40°C, 11.2A@25°C  

Surge pulse protection 2kV, IEC 61000-4-5 
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3.3.2. AC power wiring diagram (three-phase) 

It is recommended to use the FN3258-7-45 three-phase filter. 

 

Fig. 3-19 

 
Table 3-15 

FN3258-7-45 filter 

Maximum continuous operating 

voltage 
3 x 480/277V AC (FN3258) 

Operating frequency DC to 60Hz 

Rated current 7A@50
°
C, 7.7A@40

°
C 

Drive power rating 4 KW 

Current leakage@400V 

AC/50Hz 
33.0 mA 

Surge pulse protection 2kV, IEC61000-4-5 
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3.4. Multiple drive connection (example) 
Caution: Do not use the drive power connector for parallel connection with other drives. 

 

 

Fig. 3-20 
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3.4.1. Selection of no-fuse breakers (NFBs) 

Table 3-16 Rated current of the D2 Series drives 

Drive model no. Rated input current A (rms)  

D2-0123-Ï-AÃ 1.5 

D2-0423-Ï-BÃ 4.1 

D2-1023-Ï-CÃ 7.5 

 

When NFB is used for motor shunts, the rated capacitance is usually 1.5-2.5 times the 
rated current of the motor. The selection is described below:  

One motor: IB=C×In 

Two or more motors that are started one at a time:  

Two or more motors that are started simultaneously:  

[Note] 

IB: NFB rated current value. 

In: Motor rated current value. 

InMAX: The maximum rated current value among different motors specifications. 

C: Multiple of the rated current, usually 1.5-2.5, or 1.5 if the final multiple cannot 
be determined. 

Cmax: The multiple of the rated current based on the maximum rated current 
among the motors. 

K: Demand rate; 1 is recommended if the final value cannot be determined. 

 

Calculation example: 

If five D2-0123-Ï-AǏ and one D2-0423-Ï-BǏ drives are used (assuming that C 
and CMAX are doubled) 

 

Started one at a time: IB = (1.5*5+4.1-4.1) *1+4.1*2 = 15.7A 

Started simultaneously: IB =2*1.5+2*1.5+2*1.5+2*1.5+2*1.5+2*4.1 = 23.2A 
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3.5. I/O signal connection 
The D2 drive provides 9 general purpose inputs and 4 general purpose outputs on its 
CN6 connector for use. Users can define the function of each I/O point using the 
software. 

 

3.5.1. CN6 I/O signal function description 

For more information on the function of CN6 I/O signal pins, please refer to Section 4.4. 
 

Table 3-17 

Pin Signal Function 

1 CWL Low-speed (500 Kpps) pulse command 
Channel 1: Pulse, CW, A phase 3 CWL+ 

4 CWL- 

2 CCWL Low-speed (500 Kpps) pulse command 
Channel 2: Dir, CCW, B phase 5 CCWL+ 

6 CCWL- 

13 SG Digital signal ground reference 

21 A 

Output pulse of feedback (buffered encoder or emulated 
encoder)  
RS422 

22  /A 

48 B 

49 /B 

23 Z 

24 /Z 

25 SG Digital signal ground reference 

19 CZ Z phase output (open collector) 

14 ADC0+ 
Analog command input(Velocity/Torque) 

15 ADC0- 

44 CWH+ High-speed (4 Mpps) pulse command 

45 CWH- Channel 1: Pulse, CW, A phase 

46 CCWH+ High-speed (4 Mpps) pulse command 

47 CCWH- Channel 2: DIR, CCW, B phase 

7 COM 
Common port for general purpose input signal; can be either 
Sink or Source 

33 I1 General purpose input signal (óHardware Enableô by default)  

30 I2 

General purpose input signal (programmable function)  

29 I3 

27 I4 

28 I5 

26 I6 

32 I7 

31 I8 

9 I9 

35 O1+ 

General purpose input signal (programmable function) 

34 O1- 

37 O2+ 

36 O2- 

39 O3+ 

38 O3- 

11 O4+ 

10 O4- 

41 AGND Analog signal ground reference 

50 FG Frame ground reference 
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3.5.2. Digital input wiring 

The D2 general purpose input pins use an optical coupler input interface that is suitable 
for 12-24V DC voltage systems. There are a total of 9 general purpose inputs with a 
COM port suitable for Sink and Source connections. I3 uses Axis Enable control by 
default and others are available for users to define HM functions based on their 
requirements. 

 
3.5.2.1. Sink input wiring example 

Input via a switch or relay: 

 

Fig. 3-21 

 
Input via a transistor: 

 

Fig. 3-22 

Current 

Sink connection 

Current 

Sink connection 
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3.5.2.2. Source input wiring example 

Wiring for input via switches or relays: 

 

Fig. 3-23 

 
Wiring for input via transistors: 

 

Fig. 3-24 

Source connection 

Current 

Source connection 

Current 
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3.5.3. Digital output wiring 

The D2 general purpose output pins use an optical coupler Darlington output interface 
that is suitable for a voltage system of less than 24V DC. There are 4 general purpose 
outputs. Each output has an independent Darlington open collector circuit. The 
maximum allowable current is 100 mA. Users can define the function of each D2 output 
using the software. 

 

Fig. 3-25 

 
3.5.3.1. Wiring for output via relays (example) 

 

Fig. 3-26 

 
3.5.3.2. Wiring for output via optical couplers (example) 

 

Fig. 3-27 
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3.6. Wiring examples by mode 

3.6.1. Master wiring diagram for pulse command input 

The host controller sends a pulse to the drive, which drives the motor to move a 
corresponding distance every time it receives a pulse. This pulse has a similar function 
to a position control command. 

The position mode (P Command) receives host controller commands in three modes: 
PLS+DIR, CW/CCW and A/B Phase. 

 

Fig. 3-28 
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3.6.1.1. High-speed pulse command 

Wiring for the host controller with differential signal (example): 

 

 

Fig. 3-29 
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3.6.1.2. Host controller is Sink (NPN) with current-limiting resistance 

Wiring for the host controller with single-ended signal (example): 

 

 

Fig. 3-30 
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3.6.1.3. Host controller is Sink (NPN) without current-limiting resistance 

Wiring for the host controller with single-ended signal (example): 

 

 

Fig. 3-31 
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3.6.1.4. Host controller is Source (PNP) with current-limiting resistance 

Wiring for the host controller with single-ended signal (example): 

 

Fig. 3-32 
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3.6.1.5. Host controller is Source (PNP) without current-limiting resistance 

Wiring for the host controller with single-ended signal (example): 

 

Fig. 3-33 
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ʆ Note: 

 The signal logic of the pulse command received by the D2 drives (D2-0423-S-B(F) 
and D2-0423-S-B(G)) is shown below. 

 
Table 3-18 

Pulse 

command 
Positive logic Negative logic 

Pulse  

Dir 
  

CW 

CCW 
  

A 

B 
  

 
If the host controller has a single-ended negative logic CW/CCW signal, it can be 
converted to a positive logic CW/CCW signal using the wiring below. 

 

 

Fig. 3-34 Wiring for conversion from a single-ended negative to positive logic CW/CCW signal  
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3.6.2. Master wiring diagram for analog command input 

The drive can receive voltage commands from the host controller (known as V 
command). The input voltage ranges from -10V to +10V. The drive can control velocity 
or current of the motor corresponding to the external voltage commands from -10V to 
+10V. 

 

Fig. 3-35 
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3.6.2.1. Velocity mode 

Wiring for the host controller with a voltage of -10V to +10V (example): 

 

Fig. 3-36 
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3.6.2.2. Force/Torque mode 

Wiring for the host controller with a voltage of -10V to +10V (example): 

 

Fig. 3-37 
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3.6.3. Master wiring diagram for PWM command input 

In addition to the analog command, D2 drives can receive PWM commands in the 
velocity and force/torque modes. The PWM command is classified into single-wire 
(PWM 50%) and two-wire (PWM 100%) types. For more information, please refer to the 
velocity and force/torque modes in 4.6.2 and 4.6.3. 

 
3.6.3.1. Velocity/torque mode PWM 50% input (Host controller is NPN) 

 

Fig. 3-38 
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3.6.3.2. Velocity/torque mode PWM 100% input (Host controller is NPN) 

 

Fig. 3-39 
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3.6.3.3. Velocity/torque mode PWM 50% input (Host controller is 5V TTL) 

 

Fig. 3-40 
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3.6.3.4. Velocity/torque mode PWM 100% input (Host controller is 5V TTL) 

 

Fig. 3-41 
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4.1. Installation and connection 
The human-machine interface (HMI) that D2 drives use is called Lightening. The 
communication between drive and PC is a USB connection. The Lightening graphical 
HMI on your PC can perform the functions including motor initialization, motor 
configurations, motion control, motor test runs and the corresponding parameter saving. 
This section describes how to install the product and connect it to your PC. 

 

4.1.1. Setup file  

The setup folder of the Lightening graphical HMI contains, among others, an auto 
execution file ósetup.exeô and a firmware folder ódceô as shown in Fig. 4-1. 

 

Fig. 4-1 Setup file 

 
Please log in and download the setup file from the Internet. The path to the file is: 
http://www.hiwinmikro.com.tw/hiwintree/Product_SubType.aspx?type=D2. Execute 
ósetup.exeô directly after completing downloads. The installation screen is shown in Fig. 
4-2. The preset destination for the installation is ñC:\mega_fabs\ò for Lightening 0.177 or 
below and ñC:\HIWIN\ò for Lightening 0.178 or above. Do not try to change this path. 
Press óStartô to perform the auto installation procedure. When the setup procedure is 
completed, a popup window appears to show successful installation of the software as 
shown in Fig. 4-3. If the USB drive installation screen (Fig. 4-4) appears during the 
setup procedure, click óInstallô and óOKô to finish the setup procedure. 

 

 

Fig. 4-2 Installation screen of the software 
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Fig. 4-3 Successful installation of the software  

 

 

Fig. 4-4 Installation window for USB driver 

 
 
The execution shortcut of the Lightening HMI program (Fig. 4-5) will appear on your PC 
desktop after installation. The path for this shortcut is: 

ñC:\mega_fabs\dce\toolswin\winkmi\lightening.exeò for Lightening 0.177 or below; 

ñC:\HIWIN\dce\toolswin\winkmi\lightening.exeò for Lightening 0.178 or above. 
 

 
Fig. 4-5 Execution shortcut of the Lightening HMI program 

 

4.1.2. Communication setup 

Connect the drive via USB and turn on the power before opening Lightening. The drive 
will automatically connect to the Lightening HMI when it is opened. If not, click 
óCommunication setupô in the óToolsô menu to change the communication setupò. The 
shortcut for this task is Ctrl+N. 

 

 

Fig. 4-6 Communication setup 

 
The communication setup screen is shown below. The D2 drive supports USB 
connections. "BPS" field shows the transmission rate and the default value is 115,200 
bps (this should not be changed). The communication port is set in "Port" field. The field 
will display the existing port on your PC. Select the port that drive is actually connected 
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to. Use default values in the remaining fields and the Lightening can be successfully 
communicated with drive. 

 

 

 

 
Fig. 4-7 Connection and transfer rate settings 
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4.1.3. Main HMI window 

The main HMI after the connection is shown in the following. The function of each button 
in the main toolbar is described as below. 

 
: Save parameters in the RAM to file. 

 
: Load parameters in the file to RAM. 

 

: Save parameters in the RAM to FLASH. 

 
: Reset the drive. 

 

 

Fig. 4-8 Main HMI window 

 
Status message display 

There are three indicators for displaying the status message. 

: The green light is on when the drive is enabled and goes out when the 

drive is disabled. 

: The green light is on when the hardware is enabled. The drive 

cannot enable the motor if hardware is not enabled. Please refer to Appendix B 
for more information to enable hardware by using external input. 

: The green light is on when the software is enabled. Both hardware 

and software must be enabled for driving the motor. Click the óEnableô button in 
the óPerformance Centerô to enable the software, or click the óDisableô button to 
disable the software. If there is no connection between your PC and the drive, 
the status of Software Enable is changed with the status of Hardware Enable. If 
you close Lightening when PC is connecting with drive, the Lightening HMI will 
query whether you want to enable or disable software after the window is 
closed.  
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When using Lightening 0.144 (or older versions) for connection to a D2 drive, an 
installation error message as shown in Fig. 4-9 appears after the connection. This is 
because these HMI versions do not contain and thus cannot identify the firmware 
version (e.g. v0.006) of the D2 drive. Please click óDo nothingô and download the latest 
Lightening HMI software version from the HIWIN website. 

 

 

Fig. 4-9 Firmware version installation error message 
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4.2. Configuration center 
When using a new drive or a new motor, please set up all required options according to 
your actual needs through óConfiguration Centerô. Click  in the main function toolbar 
to enter the Configuration Center. The position of the button is shown in Fig. 4-10. 
 

 

Fig. 4-10 Main functions screen 

 

The following steps must be finished when using D2 drive to drive a motor: 

(1) Motor type: Set the type and all related parameters of the motor. 

(2) Encoder parameters: Set the type and the resolution of the encoder. 

(3) Operation mode: Set the operation mode of the drive. 

 
The setup procedure is described step-by-step in 4.2.1. 
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4.2.1. Motor configuration 

D2 drive supports AC servo motors. The motor configuration page is at the first page of 
the Configuration Center. The options are listed below . 

 
AC servo motor settings 
 
(1) Motor parameters 

Click on a HIWIN AC servo motor model. The parameters for the selected motor are 
displayed and can be set. 

 
(2) Operation parameters 

Screw Moment of Inertia: The rotational inertia of the screw used. Unit: (KgĀm2). 
Load Mass: The mass to be loaded. Unit: Kg. 
Screw Pitch: The pitch of the ball screw (i.e. the linear movement amount of the 

screw in a revolution). Unit: mm 
Gear Ratio: The ratio of the gear teeth number at the load end to the gear teeth 

number at the drive end. 
 
Correct motor operation parameter values can help the drive to calculate the suitable 
values for the driving parameters and thus successfully drive the motor.  
 

 

Fig. 4-11 Motor parameter settings 

Operation 
parameter 
setup area 

Motor 
parameter 
setup area 



D2 Drive User Guide v1.2 4. Settings 

65 
HIWIN Mikrosystem Corp. 

4.2.2. Encoder configuration 

The drive normally receives a feedback signal from the position encoder to perform 
servo control. The encoder setup page is shown in Fig. 4-12. Please select or input the 
correct type and parameters of the encoder on this page. 

ʆ Note:  
If a HIWIN series AC servo motor is adopted, users just need to select the correct 
motor model. The program will automatically create a link to the encoder parameters 
applicable to this motor after the motor model selection.  

 

 

Fig. 4-12 Encoder settings interface 

 

There is a variety of resolution parameters commonly used with HIWIN motor on 
Encoder settings page. Besides, users can enter parameters for any third-party encoder 
in the customized settings field on the same page. For example, for a digital rotary 
encoder, open óRotaryô and select óCustomized Rotary Digitalô to enter the resolution 
parameter based on the specifications of the encoder. Use the óSaveô function to save 
the encoder parameters after the settings have been entered. This will create an 
encoder parameter file (*.enc) that can be loaded at any time in the future (Fig. 4-13). 
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Fig. 4-13 Customized encoder settings interface 

 

The D2 drive can be used with a digital rotary encoder: 

To work with the host controller, the D2 drive can transmit an encoder signal in addition 
to receiving a signal from an encoder. The drive can provide buffered encoder output or 
emulated encoder output. When using the emulated encoder output, the resolution can 
be changed for the output via the scaling settings. Please refer to Section 4.2.2.3 for 
more information. 

 
4.2.2.1. Digital incremental encoder 

If a HIWIN series AC servo motor is used, users just need to select the motor model 
name. The program will automatically create a link to the encoder parameters 
applicable to the motor; no other encoder settings are required. For HIWIN motors, the 
ninth digit of the model is 1 or 5, which means that the motor uses a 13-bit digital 
incremental rotary encoder with a resolution of 10,000 counts/rev. The ninth digit of the 
model is 3 means that the motor uses a 17-bit digital incremental rotary encoder with a 
resolution of 131,072 counts/rev. 

If the resolution parameter needs to be set for a customized digital incremental rotary 
encoder, please refer to Section 4.2.2.2. 

Table 4-1 shows the digital rotary encoders that can be used with HIWIN AC servo 
motor FRLS, FRMS and FRMM series. 
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Table 4-1 

AC servo motor model Count/rev 

FRLS series 
FRLS05XX5, FRLS10XX5, FRLS202X5, 
FRLS402X5 

13-bit Incremental 
(10,000 counts/rev) FRMS series FRMS202X5, FRMS402X5, FRMS752X5 

FRMM series FRMM1K2X5 

FRLS series 
FRLS05XX3, FRLS10XX3, FRLS201X3, 
FRLS202X3, FRLS401X3, FRLS402X3 

17-bit Incremental 
(131,072 counts/rev)  FRMS series 

FRMS201X3, FRMS202X3, FRMS401X3, 
FRMS402X3, FRMS752X3 

FRMM series FRMM1K2X3 

 
 
4.2.2.2. Customized digital incremental encoder 

If the resolution for a customized encoder (e.g. digital rotary encoder) needs to be set, 
open óRotaryô and select óCustomized Rotary Digitalô. Enter the resolution parameters 
according to the specifications of the encoder. In the óEncoder Resolutionô field, shown 
in Fig. 4-14, enter the total number of encoder position signals after one revolution of the 
motor. The unit is counts/rev. The software will automatically calculate the ñLinear 
Resolutionò according to the screw pitch and the resolution of the encoder. The unit is 
um/counts. 

 

 

Fig. 4-14 Customized resolution parameter settings 
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4.2.2.3. Encoder output settings 

The D2 drive transmits an A&B square wave encoder signal via CN2. This can be 
connected to the host controller if needed. Check the óUse buffered encoderô or óUse 
emulated encoderô in the encoder output area accordingly (Fig. 4-15). The value in the 
óOutput Resolutionô field will be updated for the selected output mode.  

ɿ Using AC servo motors with a 17-bit encoder, users can use the emulated encoder 
(Fig. 4-17, Emulated Index Output in every revolution) to output the Z phase signal 
to the host controller. 

 

 

Fig. 4-15 Encoder output settings 

 
Buffered encoder output 
When this setting is selected, the drive will forward the signal sent by the encoder to the 
host controller. The óInvertô function can also be checked, if needed. It allows the drive to 
inverse and then sends it. The resolution of the signal outputted is displayed on the 
screen for reference. 

 

 

Fig. 4-16 Buffered encoder output 
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Emulated encoder output 
When this setting is selected, the drive will multiply the position signal received from the 
encoder by a ratio (scaling) and send the result to the host controller. If the ratio is 1:1, 
the drive will directly output the encoder signal based on the encoder and the resolution 
that has been set. Sometimes the host controller cannot receive an encoder signal set 
at higher frequency. In this case, a different ratio (e.g. 5 encoder count = 1 emulated 
encoder output) can be used. 

If an analog signal from an analog encoder is divided into very small segments, scaling 
might be needed to reduce the output resolution of the encoder. The output direction 
can be changed when the ratio is set to 1 encoder count = -1 emulated encoder output. 
In Fig. 4-17, for example, the encoder resolution is 10,000 counts/rev and the scaling for 
the emulated encoder output is 5 encoder count = 1 emulated encoder output, so the 
óOutput Resolutionô becomes 2,000 counts/rev. 

 

 

Fig. 4-17 Emulated encoder output 

 

Transmission of Z phase signal to the host controller 
When an AC servo motor with a 17-bit encoder is used, and the encoder output mode is 
set to emulated encoder output, the Z phase signal can be sent to the host controller. 
The option for this setting is the óEmulated Index Output in every revolutionô in Fig. 4-17. 

 
Transmission of Z phase signal: 

(1) If the óEmulated Index Output in every revolutionô option is not checked, the drive 
sends the Z phase signal only when it reaches the index position for the first time. 

(2) If the óEmulated Index Output in every revolutionô option is checked, the drive sends 
the Z phase signal every time when it reaches the index position. 
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4.2.3. Mode configuration 

The settings screen for the operation mode is shown in Fig. 4-18. After the parameters 
of the previous three steps have been set, the operation mode parameters of the drive 
must be set. 

 

 

Fig. 4-18 Operation mode settings 

 
4.2.3.1. Position mode principles 

The host controller sends a pulse to the drive, and this pulse is equivalent to a position 
control command. Thus the drive moves a corresponding distance every time it receives 
a pulse. The host controller is responsible for route planning. The pulse is sent more 
frequently when the motor is accelerating, and is sent at a fixed frequency when the 
motor moves at a constant speed. As shown in the following figure, the pulse is 
generated in three formats: Pulse/Dir, Pulse Up/Pulse Down or CW/CCW, and AqB 
phase (Quadrature) square wave. 

The electronic gear can be set in the pulse mode. One input pulse normally corresponds 
to one encoder count. A gear ratio of 2:3, for example, means 2 input pulses correspond 
to 3 encoder counts. The pulse signal is classified into TTL differential and single-ended 
signals according to the wiring method of the hardware. 
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Fig. 4-19 

 
 
4.2.3.2. Setting the position mode 

If the host controller only sends pulse command, the position mode must be selected to 
receive the external motion pulse command. The close-loop control is dealt with by the 
drive. The D2 drive supports three pulse formats and the electronic gear ratio is also 
allowed to be set for the high-speed application system.  

 

 

Fig. 4-20 Position mode settings 
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4.2.3.3. Velocity mode principles 

(1) V command 

The drive can receive command from the host controller via voltage (known as V 
commands). The input voltage ranges from -10V to +10V. The drive maps the 
received -10V to +10V input voltage to corresponding velocities. 

The analog voltage signal is converted to a velocity command and the drive controls 
the operating velocity of the motor. The higher the voltage value, the higher the 
output speed (but it will not exceed the upper limit set by the drive). Conversely, the 
lower the voltage value, the lower the output speed. When the voltage value is 
negative, the output speed also becomes negative and the motor operates inversely. 
The command speed to which the unit voltage corresponds can be set in the drive. 

 
(2) PWM command 

In addition to the voltage, the host controller can send commands via PWM signals 
(known as PWM commands).The PWM command converts to different velocity or 
current commands depending on the duty cycle. It is classified into single-wire 
(PWM-50%) and two-wire (PWM-100%) types. The single-wire (PWM-50%) type 
refers to the duty cycle of 50%. An inverse motion occurs when the duty cycle is less 
than 50%, while normal motion occurs when the duty cycle is more than 50%. The 
two-wire (PWM-100%) type needs one more pin to control the operation direction of 
the motor. 

The PWM command is converted to a velocity command to directly control the 
operation speed of the motor. The velocity to which the Full PWM corresponds can 
be set in the drive. 

 
4.2.3.4. Setting velocity mode 

Velocity mode can be selected if the host controller is used to send analog commands 
or PWM commands. Only the ratio (scaling) between the external command and 
velocity has to be set for the velocity mode. The unit shows the corresponding 
relationship between 1V and mm/s or rpm or between the Full PWM and the highest 
speed.  

 

 

Fig. 4-21 Setting velocity mode 

 
 
 
 

Dead band definition 
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4.2.3.5. Force/torque mode principles 

(1) V command 

The drive can receive commands from the host controller via voltage (known as V 
commands). The input voltage ranges from -10V to +10V. The drive makes the 
received -10V to +10V input voltage correspond to the current control to drive the 
motor. The analog voltage signal is converted to a current command to directly 
control the current output of the drive and thus the force and torque of the motor. The 
higher the voltage value, the higher the output current (but it will not exceed the 
upper limit set by the drive). Conversely, the lower the voltage value, the lower the 
output speed. When the voltage value is negative, the output speed becomes 
negative too and the motor operates inversely. The current to which the unit voltage 
corresponds can be set in the drive. 

 

(2) PWM command 

In addition to the voltage, the host controller can send commands via PWM signals 
(known as PWM commands).The PWM command converts to different velocity or 
current commands depending on the duty cycle. It is classified into single-wire 
(PWM-50%) and two-wire (PWM-100%) types. The single-wire (PWM-50%) type 
refers to the duty cycle of 50%. An inverse motion occurs when the duty cycle is less 
than 50%, while normal motion occurs when the duty cycle is more than 50%. The 
two-wire (PWM-100%) type needs one more pin to control the operation direction of 
the motor. The PWM command is converted to a current command to directly control 
the current output and thus the force and torque of the motor. The current to which 
the Full PWM corresponds can be set in the drive. 

 

4.2.3.6. Setting force/torque mode 

Force mode is another application of the host controller that can send analog 
commands or PWM commands. Only the ratio (scaling) between the external command 
and the current has to be set for the force/torque mode. The unit shows the 
corresponding relationship of 1V with the ampere or between the Full PWM and the 
highest ampere value of the current.  

 

 

Fig. 4-22 Setting force/torque mode 

 
4.2.3.7. Stand-Alone mode 

Stand-Alone mode can be selected for drives that will be tested alone or used without 
any host controller (e.g. only the servo end and drive end are used). This model allows 
the drive to handle all loop controls.  
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Fig. 4-23 Stand-Alone mode 

4.2.4. Completion of the configuration procedure 

After completing four parameter-setting steps above for the motor, encoder, hall sensor 
and operation mode, click óOKô at the bottom of the screen. A window, as shown in Fig. 
4-24, shows the parameters before and after the settings for comparison. After 
confirming the settings, click óSend to RAMô to send the parameters to the drive. The 
screen returns to the Configuration Center if óCancelô is clicked. 

To retain this set of parameters, click  (óSave to Flashô) in the main HMI window to 

save the parameters in the flash memory. Parameters saved in the flash memory will be 
retained even if the drive is turned off. 

 

 

Fig. 4-24 Completion of the configuration procedure 

 

To save the parameters to a file on your PC, click  (óSave Parameters from Amplifier 
RAM to Fileô) to save the parameters to a file. The file extension is *.prm. 

The parameters are 
sent to the drive or 
cancelled 
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4.3. Auto phase center 

4.3.1. Method overview 

Click  in the main function tool bar to open the auto phase center. The drive provides 
the following two phase initialization methods: 

 
LSWIR (SW method 4) 
This method features a hall sensor built in with the wire-saving incremental encoder. No 
additional wiring is needed for a successful phase initialization. 

This method is used in conjunction with drives that have 0 in the 9-th bit of the model 
number, and with motors that have 5 in the 9-th bit of the model number, such as the 
drive D2-0423-S-B0 and motor FRLS4020506A. 
 

 

Fig. 4-25 Auto phase center screen for LSWIR 

 
STABS (SW method 3) 
This mode is used in the phase initialization of 17-bit serial encoders. 
This mode is used in conjunction with drives that have 4 in the 9-th bit of the model 
number, and with motors that have 3 in the 9-th bit of the model number, such as the 
drive D2-0423-S-B4 and motor FRLS4020306A. 
 

 

Fig. 4-26 Auto phase center screen for STABS 
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4.3.2. Pre-operation for auto phase initialization 

ʆ Confirm the connection to the motor is correct. 

ʆ Confirm the encoder signal is correct. 

ʆ Confirm the drive can receive the hardware excitation signal (óHardware Enableô) 

ʆ Confirm if the motor overheat signal is connected. 

ʆ Confirm the AC main power has been turned on. 

 

4.3.3. Auto phase initialization setup procedure 

In this subsection, the operational flow of the LSWIR method is given. As for the STABS 
method, it can use the same flow of the LSWIR. 
 

Step Graphical (HMI) description Operation 

1  

Phase initialization method: 

If user selects that motor of model 
number ninth digit is 5. Lightening 

will automatically set LSWIR. 

2 

 

Phase initialization and auto tune: 

Click the óExecuteô button, as in the 
left figure, to start the phase 

initialization. The óauto tuneô window 
pops up when the initialization is 

complete. Use  and   to 
drive the motor and keep it operating 

continuously. Confirm that the motor 
has moved far from the stop. 

After the motor has moved, click the 
óProceedô button to start the auto 

tune. Click the óCloseô button to close 
the window after the tuning has been 

completed. Now the auto phase 
initialization is complete and test run 

functions can be performed. 
 

ʆ Note: Hardware enable needs to 
be triggered for this step. 

ʆ Note: Observe whether the 
 and  

lights are green to check if the phase 
initialization was executed 

successfully and if the servo 
close-loop control is ready. 

o¿��Note: The  status 
indicator flashes green during the 

auto gain process. The auto tuning 
is complete when it is continuously lit 

green or not continuously lit red. In 
this case, close the auto tune 

window and repeat Step 2. 










































































































































































































































































































































































