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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 ( 6 t h e
C o mp a will riof take any responsibility for damage, accidents or injuries caused by
installation or use that is not performed according to these instructions.

E 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 oft h e C o mprafessionas
technicians. The Company does not take any responsibility for accidents or damage
resulting from such dismantling or modifications.

E 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 orone oft h e C o mgealers/irinsediately.

E 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.

E 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.

E 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.

E 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.

E 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.)

HIWIN Mikrosystem Corp.
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1.2. Safety instructions

E Please read this Operation Manual carefully before installation, transportation,
maintenance and inspection, and ensure the product is used appropriately.

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

E 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.

/N Attention

Actions marked | /\ Attention | may have a serious consequence. All such
instructions are important and must be followed.

O Pronibited

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

0 Required

Indicates that the action is compulsory and must be done.

HIWIN Mikrosystem Corp.
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E Usage instructions

/\ Warning

/N Attention

E Storage
O Prohibited

E Handling
/N Attention

E Installation location

0 Required

HIWIN Mikrosystem Corp.

(1)
(2)

(1)

(1)

(1)
(2)

3)

(1)

(2)

3)
(4)

(5)
(6)

1. About the User Guide

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

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.

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.

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

Be careful when handling the product to avoid damage.

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

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

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

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.

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

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.

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

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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E Installation

/N Attention
1)
(2)
3)
(4)
(5)
(6)

E Wiring

/\ Attention

(1)

1. About the User Guide

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

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

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

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

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

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

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

E Operation and transportation

/N Attention

0 Required

E Maintenance

® Prohibited

HIWIN Mikrosystem Corp.

(1)
(2)

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

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

(1) An external emergency stop line must be wired to cut

power and stop the product at any time.

(1) Do not dismantle or modify the product.
(2) Do not attempt to repair any product malfunction. Instead,

send the product backtot h e C o mprafassjobas
technicians for repair.
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2. Overview of the Specifications

2.1. Safety certification

The product complies with the requirements of the following safety standards.

CE Compliance

Table 2-1
EN55011
EMC EN61000-6-2
EN61800-3
LvD EB61800-5-1

HIWIN Mikrosystem Corp.
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2.1.1. Nameplate information

2. Overview of the Specifications

Model no. —Model No: D2-0423-S-B0
PIN:
SIN:
CIT:
Input/output voltage INPUT OUTPUT
- Voltage 100-240V 0-373V
Phases— | pace 1730 3
Rated input/output current —+ FLC  4.1A 3.2A
- Freq. 50/60Hz 0-333Hz
Input/output frequency HIWIN MIKROSYSTEM CORP.  mase N TAwan

2.1.2. Model number

Fig. 2-1

mega-fabs

C€

Column
Example

Item number
D2 drive

Rated output
50W/100W e -
200W/400W

750W/1000W e -

AC voltage
Single-phase
Three-phase
AC voltage range
110V/220QV e -

Control interface

Pulse type (for position control) =

Full function = -

Encoder type
13-bit standard and wiring-saving incremental encoders
17-bit serial incremental encoder - -

HIWIN Mikrosystem Corp.
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2. Overview of the Specifications

2.2. Servo drive specifications
2.2.1. Servo drive specifications (full function)

suoneoynads oiseg

Table 2-2
Main power Frg-ngzes Single/three-phase, 200-240V 50/60Hz
Power input 220V Contral AC
power Frames Single-phase, 200-240V 50/60Hz
Operating temperature: 0-45°C (Air circulation must
be available when the ambient temperature is higher
Temperature than 55°C)
_ - Storage temperature: -20°C to +65°C
Ambient conditions 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)

Control signal

Input

9 (general purpose)

Output

4 (general purpose)

I/O signal
connector

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

suoneolyvads uonoun4

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

3pOW [041U0D UONISOd

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 AgB)

Input pulse signal
format

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

Electronic gear

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

HIWIN Mikrosystem Corp.
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2. Overview of the Specifications

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

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

apouw [041u09 AID0[BA

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

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

apouw |01ju02 anbioy

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.

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

uowwo?d

(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

HIWIN Mikrosystem Corp.
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2.2.2. Servo drive specifications (pulse type)

Table 2-3

Power input

Main

power
220V

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)

suoieayynads oiseq

I/0 signal
connector

Input

9 (general purpose)

Control signal

Output

4 (general purpose)

Input

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

Pulse signal

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

Control input

(2) 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.

suonedlvads uonaun4
apouw [041U0D UONISOd

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 AgB)

Input pulse signal format

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

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

HIWIN Mikrosystem Corp.
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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)

uowiwiod

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

HIWIN Mikrosystem Corp.
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2. Overview of the Specifications

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.

] 138.2 205 o
g 78 115 201 9‘5!
] i =
Oos0O00Oooooogogyd |
% o)
HBAH
2-04.2
g ]
g;;ﬂ
I |
Fig. 2-3 Dimensions of A Frame
138.2 205 _
‘ 118 s0.1 8
< fEffbbboooooo08 ] |
 onanoonnnn
g o
3 E -
o = 2

Fig. 2-4 Dimensions of B Frame

HIWIN Mikrosystem Corp.
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185.8 501 |2
{15
I

173.5 0.1
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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
50q at 220V and less than 100q 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.

50 mm 20 mm 20 mm Electric
or more or more or moreﬁ cabinet
s {ahe
N1 ¢ I v L3 L]
y [ L~ L~
: w 8 Ok
¢ § | E  §
v ¥ K K
v - -
a [ ]
L1
or more
D2-ENT21A
Fig. 2-6 Distance between drives
16
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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

uUSB

Operating system

Windows 2000, Windows XP, Windows 7

Screen resolution

1024x768 pixels or more

HIWIN Mikrosystem Corp.
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3. Wiring

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

Ac

Breaker (MCCB)

Filter
(Optional)

Magnetic
contactor

Reactor (L)

Regenerative
resistor (optional)

Brake power !

DC24v

(external)

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

Status LED

® Rapid indication of Ready/Error

= ToPC

Lightening
ABNE

Free

Download from:
www.hiwfnmikro.com.tw

o i o o o el

To connector
® Connector 50 pin SCSI
(Std. accessory)

To encoder
Encoder cable
(optional)
Servo ;TIOI;I’ 1If the motor with a brake
(brake optional) - needs connection to this wire
Fig. 3-1
Table 3-1
Item no. Name Description
AC main power cable L1, L2: Single-phase 110-240V AC, 50/60Hz

(CN1)

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

Connection to motor regenerative resistor (optional/mounted

(CN1) according to actual application design) (REG-/REG+)
Control power cable For drive internal control and 10 power (L1C, L2C)
(CN1) L1C, L2C: Single-phase 110-240V AC, 50/60Hz

@ ® OO

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

HIWIN Mikrosystem Corp.
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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)

WAGO
2092-1112
(12PIN)

X

S<cr@P Ll

Seosieosie ool

Fig. 3-2 CN1 connector

Fig. 3-3 CN1 installation and removal steps

21
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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

22
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3.1.3. Motor wiring diagram

Well grounding is needed between the drive and the motor.

mega-fabs
D2 Series drive

CN1

L1
L2

C Motor L2C

Fig. 3-6

3.1.4. Regenerative resistor (optional) wiring diagram

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

mega-fabs
D2 Series drive

CN1

L1
L2
L3
Regenerative G?
U
\%
W

Fuse

o0

Fig. 3-7

HIWIN Mikrosystem Corp.
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/\ Attention

0 Wiring and inspection must be conducted by professional technicians.

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

0 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.

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

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

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

0 Ensure that the drive and motor are grounded appropriately.

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

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

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

0 Do not attempt to modify the drive.

0 Do not put the main circuit cable, I/0O 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.

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

{ Do not insert more than one wire in the same socket.
{ Check there is no short circuit with any nearby wires after inserting the wire.
[ Ensure the specified power voltage is used to avoid fire or damage.

0 |Ifthedriveis 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.

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

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

J{ Places exposed to static interference.
[ Places exposed to strong electrical or magnetic fields.
[ Places exposed to radiation.

24
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3. Wiring
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
WAGO
733-103
+24V |30
+24V
BRK BRK (30
RTN RTN |30
CN2 U Wire diameter:
20-28AWG
Fig. 3-8
For D2-xxxx-x-B0O
Connector to the line;: WAGO 734-104
WAGO
vaav| 1 734-104
B+ L4 +24V [
B' ® B+ -
RTN b B- -
CN2 RTN =
Fig. 3-9
25
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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)

DC24V power
mega-fabs
Relay r'l'l' D2 series drive
B+ \ s E '
‘ i S ’
ma/lh 0 124y H 7|
7 2 IBRK e 3|
- =
5 3 :RTN \7 % S
n —
— i
Motor

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

For D2-xxxx-x-BO
DC24V Power

I meaa-fabs
Ralay P D2Series ...

B+ | |
- ' — g
700 1| +24v A 22
{ 2 R+ - s g
3 |B- = 1335
R 4 |RTN ! F’I s>

B— 1

Motor

Fig. 3-11 Brake wiring with a relay for D2-xxxx-x-BO

HIWIN Mikrosystem Corp.
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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)

mega-fabs
DC24V power D2 Series drive

(Current<600mA) ll"m_
B+
+24V
5 F BRK —*
— 1 3 [RTN —[ EF

p

N |—

uorne|os|

Jamod [onuo

HIWIN Motor
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

DC24V mega-fabs
D2 Series Drive
o
J

(1 < 600mA) B+ ‘ 1 | +24v A

( 2 B+ ]

B ( 3 | B- f v —

L4 | RIN i —
o oom S
HIWIN Motor

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.

27
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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.

1800+ 50
a -]
| ) = w0 (@
= . K] P1
" \@) @Black @Black
SIDE A SIDE B
Fig. 3-14
PC mega-fabs
D2 Series drive
USB
Serial CN3
port
N/C 4
USB_D+ 3 USB_D+ 3
GND 5 GND 5
USB_D- 2 USB_D- 2
+5V 1 USB_VBUS 1

Fig. 3-15
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3.1.7. CN6 connector

Pinl

Pin25 Pin50

SCSI 50PIN (Female) SCSI 50PIN (Male)

Fig. 3-16

29
HIWIN Mikrosystem Corp.



D2 Drive User Guide v1.2 3. Wiring
3.1.7.1. CN6 pin definition
Table 3-2
Pin Signal Function
1 CWL Low-speed (500 Kpps) pulse command
3 CWL+ Channel 1: Pulse, CW, A phase
4 CWL-
2 CCWL Low-speed (500Kpps) pulse command
5 CCWL+ Channel 2: Dir, CCW, B phase
6 CCWL-
13 SG Digital signal ground reference
21 A
22 /A
48 B Output pulse of feedback (buffered encoder or emulated
29 B encoder)
RS422
23 z
24 4
25 SG Digital signal ground reference
19 Ccz Z phase output (open collector)
i: 28284- Analog command input(Velocity/Torque)
16 ADC1+
17 ADC1-
18 ADC2+ N/A
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
Common port for general purpose input signal; can be either
! COM Sink or Source
33 11 General purpose input signal (dHardware Enabledby default)
30 12
29 13
27 14
28 15 ) . .
26 6 General purpose input signal (programmable function)
32 17
31 18
9 19
8 N/A N/A
35 o1+
34 O1-
37 02+
36 02- General purpose input signal (programmable function)
39 03+
38 03-
11 O4+
10 04-
40 N/A N/A
12 N/A N/A
41 AGND Analog signal ground reference
50 FG Frame ground reference
30
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3.1.8. CN7 connector
Press and
pull these
Pin2 clamps to
remove CN7
connector
Pinl0
SCR connector 10PIN (male) SCR connector 10PIN (female)
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+ . .
2 PS. Serial encoder input
5 A
6 1A
7 B N .
3 B Digital incremental encoder input
9 z
10 1z
31
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3.2. D2 drive accessories

3.2.1. Motor power cable

Table 3-4
Part name Description Model no.
, , HVPSO04AAT T M Notflex resistant
Without brake signal s -
HVPSO04AAI I M Flex resistant
Motor power cable s -
. . HVPSO0O6 AAIT I M Not flex resistant
With brake signal — -
HVPSO06 AAI I M Flex resistant
I TRepresents cable length as the following:
Table 3-5
[ 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
13bit HVE131ABI T N Not flex resistant
i —
Feedback signal HVE131ABI I N Flex resistant
cable 17bit HVE171ABI T N Not flex resistant
i o~
HVE17 1 ABI | MB Flex resistant
I TIRepresents cable length as the following:
Table 3-7
[ 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

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.

Control signal cable LMACKO02D

3.2.4. USB communication cable

Table 3-9
Part name Model no. Description
L - . 1.8m in length with ini-B
USB communication cable USB 2.0 Type A to mini-B 5-pin m In 1ength Wi _a mint
connector at the drive end.

32
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3.2.5. Accessory kit module

Table 3-10
D2 drive model | Model Description Quantity
no. no.
CN1: AC power, motor power, Regenerative resistor, and control 1
power connector: 12 pins, pitch 5mm. Wago 721-112/026-000
CNZ2: Brake connector: 3 pins, pitch 2.5mm. Wago 734-104 1
D2-xxxx-x-B(G). |D2-CK1 |CNB6: Control signal connector: 50 pins solder type. 1
3M 10150-3000PE + 10350-52A0-008
CN1 connector fixture: Wago 231-131 1
CN2 connector fixture: Wago 733-103 1
CN1: AC power, motor power, Regenerative resistor, and control 1
power connector: 12 pins, pitch 5mm. Wago 2092-1112
CN2: Brake connector: 3 pins, pitch 2.5mm 1
D2-xxxx-x-B(F). |D2-CK2
CNG6: Control signal connector: 50 pins solder type. 1
3M 10150-3000PE + 10350-52A0-008
CN2 connector fixture: Wago 733-103 1
CN1: AC power, motor power, Regenerative resistor, and control 1
power connector: 12 pins, pitch 5mm. Wago 721-112/026-000
CN2: Brake connector: 4 pins, pitch 3.5mm 1
D2-xxxx-x-BO. |D2-CK3
CNB&6: Control signal connector: 50 pins solder type. 1
3M 10150-3000PE + 10350-52A0-008
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 filter FN2090-6-06 1
. D2-EMC1
single-phase EMI core KCF-130-B 2
D2 EMC accessory pack for Three-phase filter 1
three-phase D2-EMC2 |FN3025HL-20-71
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 q 100W/500W
Regenerative resistor RG2 120 q 300W/1500W

33
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3.2.8. Connector specifications
Table 3-13
Connector Specifications HIWIN parts no. Wire diameter | Remarks
AC main power cable
connector (CN1)
Motor power cable .
connector (CN1) EU 12-pin 5.0mm 051500400269 12-24AWG
- X pluggable female WAGO: Recommended: Note 1
Regenerative resistor connector 2092-1112 12AWG/600V
connector (CN1)
Control power cable
connector (CN1)
. 50-pin .050" Mini D
Control signal Ribbon (MDRY), standard | 0> -000400272SCSI 15 ) o0 awie Note 1
connector (CN6) 50 pin (male)
solder connector
Feedback signal HIWIN standard encoder
connector (CN7) cable
Brake connector EU 3-pin 2.5mm 051500400251 Fixture/tool:
(CN2) pluggable female WAGO: 20-28AWG 733-130
connector 733-103 Note 1
Mini USB USB 2.0 Type Ato
communication mini-B 051700800366 Optional

connector (CN3)

5-pin (1.8m) (Shielded)

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.

HIWIN Mikrosystem Corp.
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3.3. Standard main power circuit wiring

A Attention

Wiring and inspection must be conducted by professional technicians.

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

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.

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

0 Do not attempt to modify the drive.

(@] O¢ O«

O«

3.3.1. AC power wiring diagram (single-phase)

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

Emergency
ON OFF Stop

mega-fabs
D2 Series drive
Filter

NFB KM CN1
1-phase O/J\ 7%

100~240VAC A o~ L1
50/60Hz © L2
Earth L3
D

L1C

L2C

Fig. 3-18

Table 3-14
FN2090-10-06 filter

Maximum continuous operating

250V AC, 50/60Hz
voltage

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. Wiring

3.3.2. AC power wiring diagram (three-phase)

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

3-phase
200~240VAC
50/60Hz

Earth

ON OFF

Emergency
Stop

mega-fabs
D2 Series drive

NFB Filter KM CN1
= o~
—© L1
—oj:c o o L2
5 , o L3
e
L2C
Fig. 3-19
Table 3-15

FN3258-7-45 filter

Maximum continuous operating

3 x 480/277V AC (FN3258)

AC/50Hz

voltage
Operating frequency DC to 60Hz
Rated current 7A@50°C, 7.7A@40°C
Drive power rating 4 KW
Current leakage @400V 33.0 mA

Surge pulse protection

2kV, IEC61000-4-5

HIWIN Mikrosystem Corp.
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3.4. Multiple drive connection (example)

Caution: Do not use the drive power connector for parallel connection with other drives.

Emergency
OFF Stop

@

.
Ti
X

mega-fabs
D2 Series drive

NFB Filter KM CN1
3-phase ’O/J\O o o L1
200~240VAC /J\O O\ L2
50/60H
z _O”J\O o o L3
Earth . @
L1C
Terminal L2C

mega-fabs
D2 Series drive

CN1

L1
Terminal L2

L3

L1C

Terminal L2C

mega-fabs
D2 Series drive

Fig. 3-20
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3.4.1. Selection of no-fuse breakers (NFBSs)
Table 3-16 Rated current of the D2 Series drives

Drive model no. Rated input current A (rms)
D2-0123-I -AA 1.5
D2-0423-I -BA 4.1
D2-1023-I -CA 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: 1g=CxI,
Two or more motors that are started one at a time: lg= ( Zl-lamax ) XK+ Cyax Inmax
Two or more motors that are started simultaneously: [g=C1l,;+C2l;2+ + + » « +CNIny
[Note]

Iz: NFB rated current value.

I,: Motor rated current value.

Imax: 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-I -AT  aonedD2-0423- -B1 dr i v e s(asaumiag thasCe d
and Cyax are doubled)

Started one at a time: Iz = (1.5*5+4.1-4.1) *1+4.1*2 = 15.7A
Started simultaneously: Iz =2*1.5+2*1.5+2*1.5+2*1.5+2*1.5+2*4.1 = 23.2A

38
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3.5. 1/O signal connection

The D2 drive provides 9 general purpose inputs and 4 general purpose outputs on its
CNG6 connector for use. Users can define the function of each 1/O point using the

software.

3.5.1. CN6 I/O signal function description

3. Wiring

For more information on the function of CN6 1/O signal pins, please refer to Section 4.4.

Table 3-17
Pin Signal Function
1 CWL Low-speed (500 Kpps) pulse command
3 CWL+ Channel 1: Pulse, CW, A phase
4 CWL-
2 CCWL Low-speed (500 Kpps) pulse command
5 CCWL+ Channel 2: Dir, CCW, B phase
6 CCWL-
13 SG Digital signal ground reference
21 A
22 1A
48 B Output pulse of feedback (buffered encoder or emulated
29 B encoder)
RS422
23 Z
24 1z
25 SG Digital signal ground reference
19 Ccz Z phase output (open collector)
14 ADCO+ . .
15 ADCO- Analog command input(Velocity/Torque)
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 11 General purpose input signal (dHardware Enabledby default)
30 12
29 13
27 14
28 15 . ) .
26 16 General purpose input signal (programmable function)
32 17
31 18
9 19
35 O1+
34 01-
37 02+
36 0z General purpose input signal (programmable function)
39 03+
38 03-
11 04+
10 04-
41 AGND Analog signal ground reference
50 FG Frame ground reference

HIWIN Mikrosystem Corp.
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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. 13 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:

Sink connection

Current | 7 | COM —[%NYVK;-E?%E-
A i
o B bl

Fig. 3-21

Input via a transistor:

Sink connection ememeeeasereeesrerere e e,

' 47K
7 COM [—TMW—T17z —
C t
urren 33 | v [ $i§|;_

HIWIN Mikrosystem Corp.
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3.5.2.2. Source input wiring example

Wiring for input via switches or relays:

Source connection 47K

7| COM —[M;?S{Z& K—

{‘L—|30] 12 WE@K;
LV _mre E}g&(_

Current |

Fig. 3-23
Wiring for input via transistors:

Source connection - COM_EI&K__%&E_

[ 33 11 =

- —130] 2 %%*K

- —29] 13 %E@E—-

Current \_)
Fig. 3-24

41
HIWIN Mikrosystem Corp.



D2 Drive User Guide v1.2

3.5.3. Digital output wiring

3. 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.

IEN
Py
EYe

o

O

O

O
wl ININ] =
1 1
Wl W] [w] |
8l 8l [2

+

@)
—_
+
w
g

+

03-
'}§:Q 04+
| 04-
Fig. 3-25
3.5.3.1. Wiring for output via relays (example)
- +
1 | 01+ 35 —
IE |
q 01-
- +
3*@ oz i +24VDC
L b{ 02 [36}—4 =
- +
Rl == ==
EE-
- +
1 04+ [11 —
04- |10
Fig. 3-26

3.5.3.2. Wiring for output via optical couplers (example)

¥
FQ!

—

KA
:g:—m
N KRR

C%i—w\c

+24VDC

HIWIN Mikrosystem Corp.
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3.6.1. Master wiring diagram for pulse command input

3.6. Wiring examples by mode

D2 Drive User Guide v1.2
The position mode (P Command) receives host controller commands in three modes:

corresponding distance every time it receives a pulse. This pulse has a similar function
PLS+DIR, CW/CCW and A/B Phase.

The host controller sends a pulse to the drive, which drives the motor to move a
to a position control command.

43

HIWIN Mikrosystem Corp.
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3.6.1.1. High-speed pulse command
Wiring for the host controller with differential signal (example):
High-speed pulse )
User can define the
command (4 Mpps or less
(4 Mpp ) mega-fabs function for each
D2 Series Drive output
Host controller - - -
High speed pulse input | Signal output CN6 24v
CN RDY
1K o1+ |35
PLS <‘/> 44 | cwh+
— 121 0O1- 34 Photo-
CW/A 45 | cwh- A Coupler
1K 02+ |37 wiring
Di 46 | CCWH+ ™ 0o E—
ccw/B 47 | ccwh- NP [ — ~+
: 03+ | 39
— EIRE ot celey
/J7 :’— _ + wiring
Signal input 04+ 11
z4v|7 7 04- E__
—0 o1HN {33 L
Encoder output = %& Twisted pair)
O O-CPE (30 CN6 .
[X A |21 ] A-phase
—O OME /A 22 ; output
B 48 7 B-phase
User can define the z /B |49 T output
function for each O o-DbivL I: z 23 7 Z-phase
input 2 74 24 m output
T s /_L
+—0O O-MOD [ Ic=0.6A(Max.)
Vce=40V(Max.)
O E 31 ErY Z output (open collector)
_AE | 25| 1ov
_ov )
CN1 CN7
u
v [ )
w
D2-ENEO1A

HIWIN Mikrosystem Corp.
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1
]
| ———
Fig. 3-29
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D2 Drive User Guide v1.2 3. Wiring
3.6.1.2. Host controller is Sink (NPN) with current-limiting resistance
Wiring for the host controller with single-ended signal (example):
User can define the
Low-speed pulse command mega-fabs .
(500 Kpps or less) D2 Series Drive func“gﬂt:ﬂt each
Host controller 12~24VDC CNe Low speed pulse input | Signal output CN6 RDY 24v
NPN type ” 01+ |35
CWL+ 01 |3 Photo-
CWL- mi"v - a ALM Coupler
02+ | 37 wiring
2K
cewLr 0z |36f—t
cowL- miﬂ' o EL@—
cow/e Signal input 03 E— \;Rvﬁ:%
o4 |1 TRL
Vdc | Resistor (R) 1 04- 0 ’
12V [ 1Kq 02w 2 Zl— ov
24V (2Kq , [0.5W Encoder output = %& Twisted pair)
CN
A

User can define the
function for each
input

HIWIN Mikrosystem Corp.

—I=>"
—1=>—

Ic=0.6A(Max.)
Vce=40V(Max.)

B o
CN1 CN7
U
\
v [ )
D2-ENEO2A
ISS! \
1
]
.
Fig. 3-30
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3. Wiri

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

ng

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

User can define the

Low-speed pulse command mega-fabs function for each
(500 Kpps or less) D2 Series Drive output
Host controller 12~24VDC CNe  Low speed pulse input | Signal output CN6 24v
NPN type . 2K o TaLReY
CwL 2K
o1- 34 Photo-
oWL- 220 ALM Coupler
PLS 2K 02+ |37 wiring
CW/A CCWL
220 INP —
DIR { CewL- 03+ | 39 b3
ccw /B s Rel
Signal input 03- E— Wﬁiﬁy
_lov -+ ]
= o4+ |11
uwp—+— {7 o4 [10}—
—0 o—HN I35 4 ) _
Encoder output = # “Twisted pair)
5 O-CPE {5 CN
_ AIX A 21 A-phase
—0 O-SWN [0 A |22 ! output
i
B 48 : B-phase
User can define the - Z >3 [
. DIV1 Z-phase
function for each $—O O—| 28 1z 2 ] ou?put
input
p L [ /717
—0O O-MOD 5] Ic=0.6A(Max.)
£ Vce=40V(Max.)
——O 31 oz 0 Z output (open collector)
RL ) SG 25 —ov
_lov B
CN1 CN7
U
. [ )
w
D2-ENEO3A
)
T
_] ! \
L f
=
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):
Low-speed pulse command
(500 Kpps or less)
Host controller mega-fabs fincion forgach-
PNP type L2-2aVDC D2 Series Drive output
CNe Low speed pulse input | Signal output CN6 24v
PLS o |3 o
WA K
3 | CwL+ 220 0O1- 34 Photo-
4 | CWL- ALM C_o_upler
DIR 02+ |37 wiring
cowre 5 | cowLr x 02 |36 }—¢
———{ 6 | cowr | A% 03+ |39 }—ﬁ'NP *> ;n—+ ]
Vdc | Resistor (R)
12V | 1Kq , 0. 05\/:_W /J7 Signal input 03- E—- \'?vﬁ.:ﬁé
24V |2Kq , [0.5W 04+ E—T@'—
24v 7 os [10}—
—O0 Oﬂ __0\/

User can define the
function for each
input

¢t Lo

33

—0 O-CPE {30
—0 OSN3
| 5oans 7]
5 oDV [

5 5-MOD [

CE

Encoder output

( Z ‘Twisted pair)
I,‘

HIWIN Mikrosystem Corp.

CN
Z A 21 A-phase
A 22 ! output
\
AIX B 48 ; B-phase
/B 49 : output
|
z 23 ' Z-phase
1z 24 " output
/ ; ; |
lc=0.6A(Max.)
Vce=40V(Max.)
=z ) Z output (open collector)
SG 25 —LQV
CN1 CN7
U
g [ )
w
D2-ENEO4A

=
[
]
L _'|;
Fig. 3-32

47



D2 Drive User Guide v1.2

3. Wiring

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

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

Low-speed pulse command
(500 Kpps or less)

Host controller

mega-fabs

Users can define the
function for each

12-24VD . .
PNP type ¢ D2 Series Drive output
PLS CcN6  Low speed pulse input | Signal output CN6 24v
RDY
CW/A -
o M~ owe 26 K o1+ |35
b \ 220 0O1- 34 Photo-
DIR — 4 | cwL- ALM Coupler
CCW/B S oo 12 02+ |37 wiring
! L= | 2K
) —
/-L 6 | CCWL- 03+ |39
, Rela
oV Signal input 03- E— Wmny
= _ + 9
o4+ |11
CN6 >
24v Ak o [w0}—3
Encoder output = (i:Twisted pair)
CN ,
\
_IX A 21 ] A-phase
IA 22 ; output
\
AlX B 48 ; B-phase
B |49 ! output
. i
User can define the 4 23 ' Z-phase
function for each 1z 24 T output
input /717
Ic=0.6A(Max.)
Vce=40V(Max.)
oz T Z output (open collector)
SG 25 oV
CN1 CN7
V]
v )
w
D2-ENEO5A
i|
T
Fig. 3-33
48
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{ 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
Coaurﬁgnd Positive logic Negative logic
& | N Rrr o | PP ®
d o i@ LR

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.

mega-fabs
D2-0423-S-B(F) Controller
D2-0423-S-B(G) NPN type
Low speed mode pulse command
2K CN6 . 24V
CWL 7 3T
2K i
[l N i —
r 220 1
ﬁ)_ oW | 4 : |
2K : : 24V —
sz— CCWL 2 ——t T ov
|
— :rK + CCWL+ | 5 /’\ I. - C ccw
220 h
AR ety
D2-ENEOSA /—I7 ov

( %E Twisted pair)

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.

7 [COM+ : i
. L T —
— /730 |2 v ’—g‘lvl 4.7k
29 |3 [
27 14 ﬁﬂ 4.7k
- 26 16
> 32 17 1 — e
;/ 31 |18 =) Ay ‘[:\ A 21 0 é_j‘s——;» Aphase
- 9 e] )

/A 22—;—%—F - output
B M8 /il e

S ] output

ndino"Japoouy

35 O1+ T | Z 23ﬁ . ase
L*D;r34 O1- 4T 1z 24%—‘14F L guegut
L+D:Ii:\j? 02+ o SG 25Wector) %
36 02- L nS ! cz 19 ==
. 39 O3+ [ mp
T g 53 1 L
11 04+ iy ADCO+144’F7 oltage input (+/-
i o4 [T L jADCO-fE L
13 SG
44 CWH e B
T 45wk ; '
4 ABICCWH v 5
T a7 cowR
L. 25 SG —
| B0 FG -~
! “:_—4:. CN6 ‘:—_—_—_—_-;‘H /t- : Twisted pair
e — | =
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):
mega-fabs User can define the
Host controller D2 Series Drive functlontforteach
Velocity mode input Signal output CN6 outpu 24v
o |35 oY
O1- 34 Photo-
7Y ALM Coupler
vemd+ N 02+ 37 wiring
vemd- \,: ~ 02- E_
NV =~
Voltage range /J7 o8+ 39
-10V~+10V 03- | 38 , Relay
Signal input O4+ 11
CN6 47K
2av 7 | com A o+ [10}—9
5 o2 Y Jov
—O 33 1 L _ )
3 Encoder output = i ‘Twisted pair)
—0O Oo—{30| 1 ' CN
5 OSWN AV AIX — Pphase
—0 oM 2] =3 A |22 ! output
Y B 48 : B-phase
oo oY Z |z — Z-phase
User can define 2 5 1z 24 m output
the function for L e LY /_L
each input >
— A
+—O O-MOD e 7 = Ic=0.6A(Max.)
Y Vce=40V(Max.)
O O—CE{31| . ¥= g2 output (open collector)

25

[3l:

CN7

HIWIN Mikrosystem Corp.
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3.6.2.2. Force/Torque mode

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

User can define the

mega-fabs function for each
Host controller D2 Series Drive output
Torque mode input Signal output CN6 24v
RDY .
o1+ |35
. O1- 34 Photo-
N ALM Coupler
Vemd+ o 02+ |37 wiring
'
vema] v Y oo |3 }—1
/_J7 o el st |
Voltage range
-10V~+10V 03- |38 3 Relay
:l— _ + wiring
Signal input 04+ w
CN6 .
4.7K
2avp——————{7 | com W 04- E—-OV
—0 0L x| n A0 _ )
Al Encoder output = ( Twisted pair)
+—0 O—J30| © CN6 .
- A 21 3 A-phase
v P!
|
N B 48 : B-phase
5 G-aNs 77] Bl {>— :
User can define Z] nu B |49 : output
j
the function for _O—l_ AY ‘ 4 23 0 Z-phase
A ——O 28 15
each input iz |24 - output
JANV
LL 6| 16 = I N
-~ ~ NY
—O O—|MOD 32 17 g Ic=0.6A(Max.)
Vce=40V(Max.)
0 O—CETa| = L[] 1o |LZ.0utput (open collector)
SG |25
_lov -
CN1 CN7
U
v [ )
w
D2-ENEO7A
i
g
4 f
-
Fig. 3-37
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3.6.3. Master wiring diagram for PWM command input

3. Wiring

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)

User can define the

mega-fabs function for each
PWM 50% command D2 Series Drive output
Host controller |12~24vDC cNe  Velocity / Torque mode | Signal output CN6 ROy 24v
NPN type - T owe K ” o1+ |35
[
v 01- |34 Photo-
‘! 220
4 | CwL- Coupler
PWM N ALM b
/_)7 IZ SonL 2K 02+ 37 wiring
220 —
ov [[6 | cowL- o3 M
. Rela
Signal input 03 E— wiriny
o4+ |11
CN6 .
4.7K
Encoder output = # ‘Twisted pair)
CN
v
AE A1 ] A-phase
A 22 T output
\
AIX B 48 ; B-phase
B 49 ; output
| j
User can define z |23 T Z-phase
the function for 1z 22 ] output
each input I
lc=0.6A(Max.)
Vce=40V(Max.)
<z T Z output (open collector)
sG |25 —ov
CN1 CN7
U
g [
w
D2-ENE13A

HIWIN Mikrosystem Corp.
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-
.
Fig. 3-38
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3.6.3.2. Velocity/torgue mode PWM 100% input (Host controller is NPN)
User can define the
mega-fabs function for each
PWM 100% command D2 Series Drive output
Host controller |1224vDC cNe  Velocity / Torque mode | Signal output CN6 DY 24V
NPN type o1+ |35 {
01 |34 Photo-
Coupler
PWM 02+ |37 ALM wiring
INP L — ~+
DIR 03+ |39 p
_ 3 Relay
% E— _ + wiring
24V 04- E_
ov

User can define
the function for
each input

HIWIN Mikrosystem Corp.

Encoder output

Z output (open collector)

25 oV

CN
A
AIX A
B
—>"=
z
1z
lc=0.6A(Max.)
Vce=40V(Max.)
cz 19
SG
CN1 CN7
u
v )
w
D2-ENE14A
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3. Wiring

3.6.3.3. Velocity/torgue mode PWM 50% input (Host controller is 5V TTL)

mega-fabs
PWM 50% command D2 Series Drive

General output
Definited by user

Controller CcNe  Velocity / Torque mode | Signal output CN6 24v
5V TTL type orr |35 RDY
2K
3 | CwL+ B Photo-
220 Sy o1 34
4 | cwL- ALM Coupler
02+ |37 wiring
2K
5 | cowLr 02— |36 |—¢
220 INP —~+
6 | CoWL- 03+ |39
) . Rel
Signal input 03- |38 Wﬁiﬁy
24v 04- |10 |—
ov
Encoder output = i “Twisted pair)
CN .
\
AIX A |2 ' A-phase
A 22 . output
.
General input OZ B 48 B-phase
Definited by user /B 49 — output
Z 23 l Z-phase
1z 24 T output
s
Ic=0.6A(Max.)
Vce=40V(Max.)
oz 1 Z output (open collector)
SG 25 —ov
CN1 CN7
u
g )
w
D2-ENE15B
1
1
U =
LT
Fig. 3-40
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3.6.3.4. Velocity/torque mode PWM 100% input (Host controller is 5V TTL)

meg_a-fabs_ General output
PWM 100% command D2 Series Drive Definited by user
Controller| svbc cNe  Velocity / Torque mode | Signal output CN6 24v
5V TTL type T or |35 LR2Y
2K
3 | cwL+ 220 o1- 34 Photo-
4 CWL- ALM prpler
02+ |37 wiring
2K
5 | cowL+ Oz |36 I—

- 3 Rela
Signal input 03 E— 4

wiring

CN6

4.7K
VW

ov

Encoder output = %& “Twisted pair)
CN6 '
\
—[X A 21 ] A-phase
A |22 ! output
1
‘{X B 48 i B-phase
B |49 : output
'
z 23 i Z-phase
Iz |24 ; output

Ic=0.6A(Max.)

General input
Definited by user

Vce=40V(Max.)
<z T Z output (open collector)
SG |25 —ov
CN1 CN7
u
. [ )
w
D2-ENE16B
i
T
_1‘] -
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 O6setup.exed ankg. 4l firmware f ol de

el -
cp210x dce autorun.inf dirlist.txt

driverlist.txt firmupd.bat MYFONT.BMM myFontl.bmm

i

myFontm.bmm setup.exe short.txt

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

&etup.exebdirectly after completing downloads. The installation screen is shown in Fig.

4-2. The preset dest i nat \nmega fdbsafor Lightening Onlg7tom | | at i on
below and fi GHIWIN\ofor Lightening 0.178 or above. Do not try to change this path.

Press 6Startdé to perform the auto installation
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 o6l nstall 6 and O60K6 to fi
mega-fabs

HIWIN urce C:\mega_fabs setup.exe lightening\mega_fabs\

Won| &1 \mega_fabs\

Start Ent

Fig. 4-2 Installation screen of the software
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IMEGA_FABS software Installation ended successfuly

BE

Fig. 4-3 Successful installation of the software

UISB_driver 44

|0'| Do you want to install now USB_driver ?

2w FE(M)

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:

Gmega_fabs\dce\toolswin\winkmi\l i g h t e nforiighteeing €.877 or below;
GHIWIN\dce\toolswin\winkmi\l i g h t e nforrightering €.578 or above.

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

ot 3N

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
6Communi cati on s anenu o@&hangathetctmmunicationsétip®d The
shortcut for this task is Ctrl+N.

@ LIGHTENING, version 0.172, com8 (USB), 115200
Conf/Tune [Took| Language About

& (2) Communication setup Ctd+N)
:

LCD Password

B
= @ Open plot view. (Ctrl+G)
Data collection
Scope... (Ctd+P)
Encoder test/tune
PDL (Ctri+U)

Loop constructor

Reset Amplifier

Upgrade/Downgrade firmware

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.

Communication Setup

" RS485
cR
[ comi " Ethemet
Panity CAN Tr id
iEuen
- CAN Rc id
Time out

Lock time

Tri aiain

1P addressl--

¢ Standart
P

ie

Scan rate

CP210x USB to UART Bridge Controller (COM62)

1P portl

Local portl

I~ Node
W < C
Protocol [TCP Net.

| Clnsel = ||

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.

*EI- : Load parameters in the file to RAM.

';‘ . Save parameters in the RAM to FLASH.

teset . Reset the drive.

&9 LIGHTENING, version 0.172

com8 (USB), 115200 o|[@|[=
o T et on Main toolbar
D AT E EEE - —
. = HW HIWIN Amplifier Confroller- 42(0), Axis: X Firmware version
Drlve +—= ﬂ ¢ c‘? Motor yps: AC servo -H26
ConneCtlon 0 X Model: FRLS@5XX1
Axs is cofigured to | Stand-alone Position Mode
" Marowars Ensble input Status message
M Software Enabled .
.Se:.meau, dlsplay area
Error message
display area
P“:‘swlwo‘n‘l.‘lr\l'.s _-> QUICk VIeW
cowt = signal
30 Actual Current ~¥| 0.000000 A_amp H H
1 Feedback Position = - monitoring area
Connection 1@ Feedback Uelocity ~|/-0.0190705 countls
Status dlSpIa‘y 4—— Communication ok C:\mega_fabs\dcellightening dce -> d2(0) , C\mega_fabs\dce\d2y¢
area

Fig. 4-8 Main HMI window

Status message display
There are three indicators for displaying the status message.

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

_MHardware Enable Input : 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.

A Software Enabled : The green light is on when the software is enabled. Both hardware
and software must be enabled for driving the motor. CI i ck t hleuttohBnabl e 6
t he O6Perf or manc etheGeonfttewadr et,0 oen acluttoectk t he 6D
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.

61
HIWIN Mikrosystem Corp.



D2 Drive User Guide v1.2 4. Settings

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(eg.v0O. 006) of the D2 drive. Please cl
Lightening HMI software version from the HIWIN website.

_ LIGRTENING, vession 0.144, comb (V3B), 115200

P A - | FARIE ]

= W HIWIN Amplfier Firmware version
= ) 0.006

Compatible firmware in Archive database NOT detected
The search is finished

Upgrade recommended fitmware 10 amplifier ] Do nothing

Communication ok Cwnega_fabs\dcedamut

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 donfiguration Centerd Click € in the main function toolbar
to enter the Configuration Center. The position of the button is shown in Fig. 4-10.

& x

Communication ok

@9 LIGHTENING, version 0.172, com8 (USB), 115200 ol =@
Conf /Tune Tools Lsnguage ~About
& £ ress
=-HIW HIWIN i i 2 :
= HIWIN Amplifier Controller. d2(0), Axis: X Firmware version
2 o042 0.026
Motor type:| AG servo

Model.:

Axis is cofigured to: Stand—alone Position Mode
Status
M Hardware Enable Input
W Software Enabled
M Servo ready

Last error

Last waming

{Q Current limited

Quick view

Position Units

count o]
41 Bus voltage :I 148.079 v

1 Feedback Position :I 1 count
18 Feedback Uelocity :l -0.190705 countis

C:\mega_fabs\dcellightening.dce -= d2(0) , CA\mega_fabs\dce\d2\p

4. Settings

F

ig. 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 B-Hi\ kot

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: (KgAn2).

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.

& Configuration center ‘ M‘
Hotor Encoder Mode
-Hily
=i ': Motore Motor type: AC servo
E]@ AC servo

2 Motor Model Name: | FRLS18XX5 Manufacturer: | HIWIN
-] FRLSO5XX5.mot

EEL:;?;:MM IScrew Moment of Inertia: | 2 Kg*(mﬂz)l
L .mot )

FRLS402X5.mot Peak Current: Load Mass: .
FRMMIK2XS mot 2 A_rns 2 Kg Operation

EHMEID G mot Continuous Current: Screw Pitch: h parameter
; FRMS402X5. mot 8.9

frne 1 mm setup area
o FRMS752X5.mot .
Torque Constant: Gear Ratio:
8.356 Nn/A_rns 1
R;:sistance (Line—Ligt;): Motor
m
parameter

Inductance (Line-Line):

i e setup area

Pole Number:
8

Motor Peak Time (sec):
12

Moment of Inertia:
3.6e—6

Cancel

Fig. 4-11 Motor parameter settings
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4.2.2. Encoder config

uration

4. Settings

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.

{ 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.

Mator

B Encoders
B 67 Raotary
} Customized Rotary

B pigital 10000 ente

Mode

Molor type: AC semo
Encoder type: DIGITAL

Encoder Model Mame: | B285033 00004 Manufacturer: HIWIN

Encoder Resolution Power-on Time
18888 Counts i Rew 208 ms

Linear Resolution®
a1 umiCounts.

Output Resclution. 10808 Counts/Rev

(¥ Use buffered encoder
I~ Invert

" Use emulaled encoder

Scalling: i

encoder count= |1 emulated encoder output

Emulated index radius. | 18 counts  Emulated index jitter fitter| 1 counts

[ Emulated Index Output in every revolution.

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 ,
parameter based ont h e

open

specifications

0 RCostomizey Rotasy Diditalé et ecénbder
of

t he

t he
encoder

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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@ Configuration center = (==
m Motor Encoder Mode
3 =-H¥ Encoders
(@) ol 1= Motor lype: AC serva DATA from last SELECTED file
@) El & Rotary Encoder type: DIGITAL R I .
% > ’"%E“”TI‘:B‘”ME Encoder Model Mame. | 820583368604 Manufacturer.  HIWIN esolution
igital 10000 crte, .
; Encoder Resolulion Power-on Time « Settlngs
1P0AA Counts / Rew 208 ms
g Linear Resolution: area
D umiCounts
2.
g Z:.:,J;- ancfiles
ot e I Save/Load
|
encoder
parameters
OutputResolution: | 18088 Counts/Rev
& Use buffered encoder
I Invert
" Use emulated encoder [” Emulated Index Qutput in every revolution
Scalling. 1 encoder count= [ 1 emulaled encoder output
Emulated index radius: 18 counts  Emulated index jitter fifter | 1 counts
D
oK ‘ Cancel ‘

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

4. Settings

AC servo motor model

FRLS series

FRLSO5XX5, FRLS10XX5, FRLS202X5,
FRLS402X5

FRMS series

FRMS202X5, FRMS402X5, FRMS752X5

FRMM series

FRMM1K2X5

Count/rev

13-bit Incremental
(10,000 counts/rev)

FRLS series

FRLSO5XX3, FRLS10XX3, FRLS201X3,
FRLS202X3, FRLS401X3, FRLS402X3

FRMS series

FRMS201X3, FRMS202X3, FRMS401X3,
FRMS402X3, FRMS752X3

FRMM series

FRMM1K2X3

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

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
accordi

6 Rot ar \Coéstomired Rotawy Digitald .
specifications

to the

ng

of t he

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 fLinear

Resolutiondaccording to the screw pitch and the resolution of the encoder. The unit is

um/counts.

& Configuration c

enter

Motor

Encoder Mode

3 customized Rotary Digital
Digital 10000 cnt.enc

Mator type: AC servo DATA from last SELECTED file

Encoder type: DIGITAL

Encoder Model Name: 820583380004 Manufacturer:  HIWIN

Power-on Time:
Counts / Rev 2080 ms

Encoder Resolution:
10008

Linear Resolution:
8.1 um/Counts

Resolution
settings area
<«

SavellLoad * encfiles

B @
Encoder output

Output Resolution: | 18088 Counts/Rev

& Use buffered encader

™ Invert
" Use emulated encoder

Scalling 1 ncoder count= |1 emulated encoder output

Emulated index radius: | 18 counts  Emulated index jitter filter:| 1

oK | Cancel

I~ Emulated Index Output in every revolution

counts

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

4. Settings

The D2 drive transmits an A&B square wave encoder signal via CN2. This can be

connected to the host controller i f
emul ated encoder
60ut put Resol uti

needed.
t he

6 in
ond6 fi

el

Check the oO6Use buffer
e Fig. a-15¢ The valug ipthet ar ea ac
d wil |l be updated for t

1 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.

@ Configuration center

Motor Encoder Mode

El-HiM Encoders
Bl Rotary
+--[F customized Rotary Digital
i Digital 10000 cnt.enc

Motor type: AC servo
Encoder type: DIGITAL

Encoder Resolution:
148060

Linear Resolution:

Encoder Model Name: 828583300004

Counts / Rev

DATA from last SELECTED file

Power-on Time:

204

um/Counts

Manufacturer:  HIWIN

ms

Encoder output

{* Use buffered encoder
I Invert

Scalling: 1

Qutput Resolution: | 18088

" Use emulated encoder

Emulated index radius: 18

Counts/Rev

encoder count= 1

[~ Emulated Index Output in every revolution.
emulated encoder output

counts  Emulated index jitter filter:| 1

Encoder
output

settings area
4_

counts

oK

Cancel |

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 61 nv

ertao

funct.

o n . |tallows tleldveto b e

inverse and then sends it. The resolution of the signal outputted is displayed on the

screen for reference.

Encoder output

QOutput Resolution: | 18684

* Use buffered encoder

[~ Invert
" Use emulated encoder

Scalling: i

Emulated index radius: | 18

counts

Counts/Rev

[~ Emulated Index Qutputin every revolution.

encodercount= 1

Emulated index jitter filter: | 1

emulated encoder output

counts

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
60ut pual Rtei ond becosirew.s 2, 000 count

Encoder ontnit

Qutput Resolution: 2806 Counts/Rev

" Use buffered encoder

-
* UUse emulated encoder [~ Emulated Index Output in every revolution.
Scalling: 5 encoder count= |1 emulated encoder output
Emulated index radius: 18 counts  Emulated index jitter filter:| 1 counts

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 FgHEmul ated | r

Transmission of Z phase signal:

@I f the OEmul attewed evedgx r@wtopwtt i ond option is n
sends the Z phase signal only when it reaches the index position for the first time.
@21 f the OEmulated I ndex Output in every revolu

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.

® Configuration center o [®][=
Wotor Encoder Hode
Mode
H Primary Operation Mode Electronic Gear I~ Invert Command
selection ||| e s~ oupns Parameter
area £ Velocity Mode DV2DIV1 | @ igh Speed Pulse Input (CNE pin 44, 45, 46, 47) Sett|ngs area
1 (00)  Low Speed Pulse Input (CN pin 1, 3, 4, 2, 5, 6 <+—
' " ForcelTorque Mode
" Stand-Alone Mode i 1 (1) EDSEEEIH:’:‘; Direction
1 " Pulse Up/Pulse Down s
S8 =" Quadrature (AqB)
Increment Position on:
1 a1 £
I
Secondary Operation Mode
o
" Velocity Mode
" Torque Mode
f None
OK/Cancel
o« | e |4——Dbuttons for
parameters

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 AgB
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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Dir input

Normal Inverse

CW inputw

Normal Inverse
A phase
input
B phase
Input Normal Inverse
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.

Frimary Operation Mode Elecironic Geal I~ Invert Command
& Position Mode m: Input pulses = n:Outpul counts Hardware interface
DIV2 DIV1 & Ui i 5 46 47
€ Velocity Mode High Speed Pulse Input (CNE pin 44, 45, 46, 47)
- 1 oo " Low Speed Pulse Input (CNE pin 1,3, 4,2, 5,6)
Force/Torque Mode
Control Input
(i ¥ 1
Stand-Alone Mode 1 - (o  Pulse and Direction
" Pulse Up/Pulse Down —— [
1 (10

PEEEIE (AaB) Increment Position on

1 11 =
-

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

(1) Vcommand

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.

Dead band definition

4 Qutput

Command Types
* Analog [ Inved Command

" PWW 50% Scaling: 1 s -y

' PWM 100%

DeadBand: 8 [

/ Input

.
»

mV

v

>
l

Dead band

Fig. 4-21 Setting velocity mode
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4.2.3.5. Force/torque mode principles

(1) Vcommand

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.

Primary Operation Mode

. Command Types
" Position Mode
« Analog [ Invert Command
" Velocity Mode <
PWM 50% . o _
% ForcelMorque Mode sealing: A=V
= PWM 100%

" Stand-Alone Mode Dead Band: | @ my

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.

73
HIWIN Mikrosystem Corp.



D2 Drive User Guide v1.2 4. Settings

Operation Modes
" Position Mode
" Velocity Mode
" ForcefTorque Mode
@ iStand-Alone Mode
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 ®@Kébat 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 setti nsgnslthe padrametelsto th&SdrivedThe o0 RAMO t ¢
screen returns to the Configuration Center if ¢

To retain this set of parameters, click 8 ( 6 Save to Flashé) in the mai
save the parameters in the flash memory. Parameters saved in the flash memory will be
retained even if the drive is turned off.

P Calculation Results and Present Controller Data (===
Motor =
————-
New Value Present Value Units
Type: AC senvo AC servo
Moment of Inertia: 2e-b 2e-5 Kg*(m"2)
Gear Ratio: 1 1 L
Load Mass 2 2 Kg r
Screw Pitch 1 1 mm
Peak Current: 27 ] Arms
Continuous Current: 0.9 ] A_rms
Torque Constant: 0178 42 4264 NmiA_rms
Resistance: 47 5 Ohm
Inductance: 47 20 mH
Pole Number: 8 2
Rotor Inertia 2e-006 0 Kg*(m"2)
Model Name: FRLS05XX1
Manufacturer: HIWIN
Encoder
New Value Present Value Units
Type: Digital Digital
Resolution: 10000 100000 CountsiRewv
Model Name: 020503300004
Manufacturer. HIWIN
Mode
Mew Value Present Value Units
Operational Mode1: STANDALONE MODE STANDALONE MODE
Operational Mode2: STANDALONE MODE STANDALONE MODE The F)arameters are
ot i |4 | sent to the drive or
L N
cancelled

Fig. 4-24 Completion of the configuration procedure

To save the parameters to a file on your PC, click &l (6Save Parameters from
RAM t o Fi |l lke@arameters ta afile.erhetfile extension is *.prm.

74
HIWIN Mikrosystem Corp.



D2 Drive User Guide v1.2 4. Settings

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.

%) Auto phase center |i|ﬂ|i|
View Details

B Enabled .

B Phase Initialized Phase initialization mode:| LEWIR

B Servo ready

1. Auto gain tuning

Execute

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.

@) o phece corte S, = =i

| View Details

|
W Enabled .
Phase initialization mode:| STABS

B Phase Initialized
B Servo ready

1. Auto gain tuning

Execute

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

Confirm the connection to the motor is correct.
Confirm the encoder signal is correct.
Confimthedrivecan receive the
Confirm if the motor overheat signal is connected.
Confirm the AC main power has been turned on.

G Gy Gy Gy Gy

hardware excitat

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

Phase initialization method:

If user selects that motor of model
number ninth digit is 5. Lightening
will automatically set LSWIR.

Phase initialization and auto tune:
Click the O6Execut
left figure, to start the phase
initialization. T
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
6 Pr o c e erdtdstali thet auto
tune. Click the 6CI
the window after the tuning has been
completed. Now the auto phase
initialization is complete and test run
functions can be performed.

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