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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 (‘the
Company’) will not take any responsibility for damage, accidents or injuries caused by
installation or use that is not performed according to these instructions.

# 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 Company’s professional
technicians. The Company does not take any responsibility for accidents or damage
resulting from such dismantling or modifications.

€ 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 Company’s dealers immediately.

@ 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.

@ 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.

€ 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.

€ 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.

€ 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

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

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

€ 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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€ Usage instructions

/\ Warning

/N Attention

€ Storage
O Prohibited

4 Handling
/N Attention

& 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.



D2 Drive User Guide v1.2

@ Installation

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

@ 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.

€ Operation and transportation

/N Attention

0 Required

€ 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 back to the Company’s professional
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.



D2 Drive User Guide v1.2

2. Overview of the Specifications

2.1.1. Nameplate information

Model no.

Input/output voltage
Phases — |
Rated input/output current —

Input/output frequency

—Model No: D2-0423-S-B0

P/N:
SIN:
CIT:
INPUT OUTPUT
- Voltage 100-240V 0-373V
. Phase 1/3¢ 39
r F.L.C 4.1A 3.2A
- Freq. 50/60Hz 0-333Hz

HIWIN MIKROSYSTEM CORP. MADE IN TAWAN

2.1.2. Model number

Fig. 2-1

mega-fabs

C€

Column 102 3ll4| 5 |6

Example D

Item number
D2 drive « - eeeeeinneenns

Rated output
S5O0W/L00W +vvvvvevnnns
200W/400W «-vvxnneeee

750W/1000W -------ee
AC voltage

Single-phase -+
Three-phase ----------

AC voltage range
110V/220V - +vvvvvnnenn

Control interface

.................. =pD2

................................. =01
................................. =04
................................. =10

............................................ =1
............................................ =2

............................................ =3

Pulse type (for position control) «««oeoveeeeiein, =P
FUll fUNCLION +« v v e =S

Frame

AFTame ««ccoreiiiiiiiiiiiiiiiiii i s e s e e s e e =A
B Frame -« o teretiiiaiiiiiiiiiiiiiaiiiiiiieiiiiieiiaiiiiitiieieiiasitietiiersaiasies =B
C O TAIME - -+ v e e s e e e et e et e e e s et s e r e r e =C

Encoder type

13-bit standard and wiring-saving incremental encoders ----------ovveveenens =0
17-bit serial incremental @NCOder -+« -« xveeeeiiii =4

HIWIN Mikrosystem Corp.
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D2 Drive User Guide v1.2

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. Overview of the Specifications

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 S
< fEffbbboooooo08 ] |
 onanoonnnn
g o
3 E -
o = 2

Fig. 2-4 Dimensions of B Frame

HIWIN Mikrosystem Corp.
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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

Wiring and inspection must be conducted by professional technicians.

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

e 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.

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

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

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

Ensure that the drive and motor are grounded appropriately.

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

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

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

Do not attempt to modify the drive.

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

e 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.

e |If thedriveis 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.

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

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

% Places exposed to static interference.
% Places exposed to strong electrical or magnetic fields.
sk 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 X Wire diameter:
20-28AWG
Fig. 3-8
For D2-xxxx-x-B0O
Connector to the line;: WAGO 734-104
WAGO
vV b . 734-104
B+ . +24V .
B- L B+ 2
RTN e B- 2
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.
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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
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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
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 (‘Hardware Enable’ by 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

3. Wiring

Table 3-4
Part name Description Model no.
. . HVPS04AACCMA Not flex resistant
Without brake signal -
HVPS04AAcoMB Flex resistant
Motor power cable -
. . HVPS06AACCMA Not flex resistant
With brake signal -
HVPS06AAccMB Flex resistant
oo Represents cable length as the following:
Table 3-5
oo 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 HVE131ABooMA Not flex resistant
i
Feedback signal HVE131ABooMB Flex resistant
cable 17bit HVE171ABooMA Not flex resistant
i
HVE171ABooMB Flex resistant
ooRepresents cable length as the following:
Table 3-7
oo 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

1.8m in length with a mini-B

USB 2.0 Type A to mini-B 5-pin connector at the drive end.

USB communication cable

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
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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

e Wiring and inspection must be conducted by professional technicians.

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

e 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.

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

e 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.

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

35
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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)

3. Wiring

Table 3-16 Rated current of the D2 Series drives

Drive model no.

Rated input current A (rms)

D2-0123-$-A00 15
D2-0423-<-BO 4.1
D2-1023-<-CO 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: 1= ( Zl-lawax ) XK+ Cuax lnmax

Two or more motors that are started simultaneously: 1g=C1ly;+C2lpz+ « -+

[Note]
Ig: NFB rated current value.
I,: Motor rated current value.

b +CN|nN

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-<>-Ao and one D2-0423-<>-Bu drives are used (assuming that C

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

HIWIN Mikrosystem Corp.
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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 (‘Hardware Enable’ by 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
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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.
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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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]
| ———
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):
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+ |11 TRL
Vdc | Resistor (R) 1 04- 0 ’
12v | xa,osw | 2V . Zl—__ov
24V | 2KQ, 0.5W = Twisted pair)
Encoder output oN %’&
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, 0.5W O\LT— /% Signal input o3 [3s}—1 \Tvﬁ!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 —ov
CN1 CN7
U
g [ )
w
D2-ENEO4A

=
[
]
L _'|;
Fig. 3-32
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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.
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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 ‘setup.exe’ and a firmware folder ‘dce’ as shown in Fig. 4-1.

cp210x dce autorun.inf dirlist.txt

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

&

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
‘setup.exe’ directly after completing downloads. The installation screen is shown in Fig.
4-2. The preset destination for the installation is “C:\mega_fabs\” for Lightening 0.177 or
below and “C:\HIWIN\” for Lightening 0.178 or above. Do not try to change this path.
Press ‘Start’ 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 ‘Install’ and ‘OK’ to finish the setup procedure.

urce. C:\mega_fabs setup.exe lightening\mega fabs\

mega-fabs

HIWIN
Destinalion ¢ :\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:

“C:\mega_fabs\dce\toolswin\winkmi\lightening.exe” for Lightening 0.177 or below;
“C:\HIWIN\dce\toolswin\winkmi\lightening.exe” for Lightening 0.178 or above.

Lightening
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
‘Communication setup’ in the ‘Tools’ menu to change the communication setup”. 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. Click the ‘Enable’ button in
the ‘Performance Center’ to enable the software, or click the ‘Disable’ 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 ‘Do nothing’ and download the latest
Lightening HMI software version from the HIWIN website.

__LIGHTENING, version 0,144, com6 (USB), 115200

P A . | FARTE [

= W HIWIN Amplfier Firmware version
= N D) 0.006

Compatible firmware in Archive database NOT detected

The search is finished

Upgrade recommended firmware 10 amplifier ] Do nothing

Communication ok Cmega_fabsuicetamunt

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 ‘Configuration Center’. 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.

HIWIN Mikrosystem Corp.
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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: (Kg-m2).

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 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.

% 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 Mode

i s
EHHIRET Molor type: AC servo
B¢ Rotary Encoder type: DIGITAL
} Customized Rotary
o " | Encoder Model Mame: | 428583308004 Manufacturer:  HIWIN
B pigital 10000 ente
Encoder Resolution Power-on Time
10088 Counts I Rew 208 ms
Linear Resolution:
8.1 umiCounts
Encoder outpul
Output Resclution. 10808 Counts/Rev

(¥ Use buffered encoder

I~ Invert
™ Use emulaled encoder [ Emulated Index Output in every revolution.
Scalling 1 encoder count= | 1 emulated encoder output

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

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 ‘Rotary’ and select ‘Customized Rotary Digital’ to enter the resolution
parameter based on the specifications of the encoder. Use the ‘Save’ 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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@ 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 ‘Rotary’ and select ‘Customized Rotary Digital’. Enter the resolution parameters

according to the specifications of the encoder. In the ‘Encoder Resolution’ 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 “Linear

Resolution” according 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

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

HIWIN Mikrosystem Corp.

settings area
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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 ‘Use buffered encoder’ or ‘Use
emulated encoder’ in the encoder output area accordingly (Fig. 4-15). The value in the
‘Output Resolution’ field will be updated for the selected output mode.

& 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
E-H¥ Encoders WMotor type: AC servo DATA from last SELECTED file
B & Rotary Encoder type: DIGITAL

(- Customized Rotary Digital | ¢ i el ame: (928583300004 Manufacturer: |HIWIN
i Digital 10000 cnt.enc

Encoder Resolution: Power-on Time:
148060 Counts / Rev 204 ms

Linear Resolution:
um/Counts

[

Encoder output Encoder

Output Resolution: [ 18888 Counts/Rev
output

(' Use buffered encoder .

™ invert settings area
" Use emulated encoder [~ Emulated Index Output in every revolution. l
Scalling: 1 encoder count= |1 emulated encoder output
Emulated index radius: | 18 counts  Emulated index jitter filter:| 1 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 ‘Invert’ 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.

Encoder output
QOutput Resolution: | 18684 Counts/Rev

* Use buffered encoder

[~ Invert
" Use emulated encoder [~ Emulated Index Qutputin every revolution.
Scalling: i encodercount= 1 emulated encoder output
Emulated index radius: | 18 counts  Emulated index jitter filter:| 1 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
‘Output Resolution’ becomes 2,000 counts/rev.

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 ‘Emulated Index Output in every revolution’ in Fig. 4-17.

Transmission of Z phase signal:

(2) If the ‘Emulated Index Output in every revolution’ 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 ‘Emulated Index Output in every revolution’ 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.

® 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.
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Operation Modes
" Position Mode
" Velocity Mode
" ForcefTorque Mode

(+ Btand-Alone Mode

Fig. 4-23 Stand-Alone mode

4.2.4. Completion of the configuration procedure

4. Settings

After completing four parameter-setting steps above for the motor, encoder, hall sensor
and operation mode, click ‘OK’ 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 ‘Send to RAM'’ to send the parameters to the drive. The
screen returns to the Configuration Center if ‘Cancel’ is clicked.

To retain this set of parameters, click 8 (‘Save to Flash’) 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.

P Calculation Results and Present Controller Data

Motor

_ The parameters are

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

Send o RAM I: et { sent t
canc

o the drive or
blled

Fig. 4-24 Completion of the configuration procedure

To save the parameters to a file on your PC, click = (‘Save Parameters from Amplifier
RAM to File’) to save the parameters to a file. The file extension is *.prm.

HIWIN Mikrosystem Corp.
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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.

%) 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.

Confirm the drive can receive the hardware excitation signal (‘Hardware Enable’)
Confirm if the motor overheat signal is connected.

% 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
€7 Auto phase center [SEnEsT
View Details
:E:Z:fjm‘ia.izeu Ehase mnaleakon mode KR J Phase initialization method:
D If user selects that motor of model
1 T —— number ninth digit is 5. Lightening
e will automatically set LSWIR.
l
Phase initialization and auto tune:
Click the ‘Execute’ button, as in the
| left figure, to start the phase
{7 Auto phase center ‘ﬂl PRTTINT] . ‘ P
— initialization. The ‘auto tune’ window
- y— J pops up when the initialization is
‘F‘naselnmahzed Phase initializztion mode: RS Complete. Use ﬂ and H tO
| REroeEy drive the motor and keep it operating
B — continuously. Confirm that the motor
m has moved far from the stop.
After the motor has moved, click the
| ‘Proceed’ button to start the auto
tune. Click the ‘Close’ button to close
the window after the tuning has been
enabied completed. Now the auto phase
APhase initaized initialization is complete and test run
) Hsevoready functions can be performed.
— = % Note: Hardware enable needs to
At e =808 be triggered for this step.
Now motor Is already enabled. % Note: Observe whether the
To avoid incorrect gain tuning, please check if motor is far from hard stop. APhase Initialized gng fServo ready
lights are green to check if the phase
If No, please press the button of jog ﬂﬂ |r?|t|a||zat|c?n was executed p
ifYes, please proceed Auto tuning. .
successfully and if the servo
close-loop control is readv.
M Gainis tuneg X Note: The Gainistuned status
— ‘ e— ‘ 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.

HIWIN Mikrosystem Corp.
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2 Auto phase conter - || finthe previous step, user finds that

View [DetaiE] the positive moving direction is not
Rl = T — according to expectation, it is
Fiiase moage’| . . .

[P — || possible to reverse the direction

B Servo ready i s1 mode M SHCL mode . "
definition. Please use the "Toggle
Direction" as shown in the left
screen shots, and then carry out the

4 Auto tune - toggle direction =0 |EeN <= previous step again.

Itis about to disable motor.
For Z axis application of AC servo motor, if no brake
is built in, clicking on Toggle may make axis falling.

Toggle ‘ Cancel ‘

4.3.4. Troubleshooting for auto phase initialization

Make sure that the motor power line and the feedback signal line of the encoder has
been correctly connected.

Make sure that the settings of the encoder and parameter settings of the motor are
correct, such as the resolution of the encoder or the pole-pair counts of the motor.

Make sure that the encoder uses a differential signal.

Make sure that the grounding system is suitable.

Make sure that the exciting signal of the host controller has been triggered.
Make sure that the drive software excitation has been executed.

Make sure that there is no mechanical interference.

Make sure the power line of the motor is connected correctly.

Make sure that the resistance of the motor is correct.
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4.4. 1/0 center
4.4.1. Digital inputs and their functions

Click "% in the main function keys area in the main screen to open the 1/0O Center.
Click the dropdown button (/) in the input function menu to select the digital input pin
and its function, as shown in Fig. 4-27.

11 Start Homing
12 Abort Motion
13 Axis Enable

14 Switch to secondary CG

j5 | Not Configured
Motor Over Temperature
% Home OK.start err. map
> Reset Anplifier
Invert Command
Switch to secondary vpg
Zero Speed Clamp
'8 | Inhibit Pulse Command
Switch HIZLO Pulse Input
19 | Clear Position Error
Electronic Gear Select <(DIV1)>
Electronic Gear Select <(DIVU2)

9 L
EmmEEEEEN
R R EREREREEN

Fig. 4-27 Input function settings

Status indicator
The corresponding input pin has been enabled if the status indicator is lit green. The
input pin has not been enabled if the indicator remains off.

Logic inversion setting (Invert)
When ‘Invert’ is checked, the trigger condition will be inverted.
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Table 4-2
Symbol Input function Description Trigger
) Excitation/de-excitation for I3 by default, Level
SVN Axis Enable . . L o .
with edge trigger as the activating condition Trigger
o - Level
LL Left Limit Switch Hardware left limit for 16 by default .
Trigger
. o . L Level
RL Right Limit Switch Hardware right limit for 19 by default .
Trigger
MAP Home OK, Start Er. Map The homing okay command from the host Edge
controller Trigger
RST Reset Amplifier Drive reset Edge
Trigger
Level
DOG Near Home Sensor Near home sensor A
Trigger
E
CE Clear Error Clear error _dge
Trigger
INVC Invert Command Inverglon of the analog voltage command in Lgvel
velocity or force/torque mode Trigger
) . . Level
GNS Switch to Secondary CG Switch to secondary common grain Trigger
. . . Level
JSEL Switch to Secondary VPG Switch to secondary VPG gain A
Trigger
When this signal is received in velocity
7SC Zero Soeed Clam mode, and the speed is lower than the Level
P P setting value, the motor servo will be locked |  Trigger
in a fixed position
- Level
INH Inhibit Pulse Command Inhibit pulse command gve
Trigger
. . . . Level
PSEL Switch HI/LO Pulse Input Switch high/low speed pulse input channels Trigger
The motor enters the emergency stop
) L L . Level
EMG Abort Motion procedure after receiving this signal during Trioger
operation 99
" Level
CPE Clear Position Error Clear position error .
Trigger
Switch from the primary to the secondar Level
MOD Switch to Secondary Mode . P y y .
operation mode Trigger
HOM Start Homing Stfalrt the built-in homing procedure of the E_dge
drive Trigger
) Selection of the electronic gear ratio in Level
DIVl Electronic Gear Select (DIV1) .
pulse mode Trigger
) Selection of the electronic gear ratio in Level
DIV2 Electronic Gear Select (DIV2) .
pulse mode Trigger
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Table 4-3 D2 Drive Input default settings
Specified signal input Inversion
Pin | Signal
g Stand-Alone mode Position mode | Velocity mode Forceftorque
mode
. Inhibit Pulse Zero Speed Zero Speed
33 11 Start Homing Command Clamp Clamp No
) Clear Position
30 12 Abort Motion Error No
29 13 Axis Enable Axis Enable Axis Enable Axis Enable No
57 14 Switch to secondary Switch to Switch to Switch to NoO
CG secondary CG | secondary CG secondary CG
Electronic Gear
28 15 Near Home Sensor Select No
<DIV1>
26 16 Left (-) Left (-) Left (-) Left (-) No
Limit Switch Limit Switch Limit Switch Limit Switch
Switch to Secondary Switch to Switch to Switch to
32 17 Secondary Secondary Secondary No
Mode
Mode Mode Mode
31 18 Clear Error Clear Error Clear Error Clear Error No
9 19 Right (+) Right (+) Right (+) Right (+) No
Limit Switch Limit Switch Limit Switch Limit Switch
80
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Input i _
Function Abort Motion Operation mode | Pos | Vel Std
Symbol EMG Default Input 12 C_:lrcwt Refer to 3.5.2

No. diagram

Function description:

A user can use his host controller to trigger this input signal of D2 under position,
velocity or Stand-Alone mode. The drive will decelerate the motor to stop as a result of
the emergency stop function. (The deceleration value for the emergency stop can be
set in the ‘Dec. kill’ field in the Performance Center.)

Instructions for use:
A users select ‘Abort Motion’ (12 by default) in the ‘Inputs’ tab of the I/O Center. The
signal is triggered externally to immediately decelerate the motor to a full stop.

5 110 crutex [S)EI) B (100 centes
Inputs Gutputs Inpuls Oulputs
Stale  Invert State  Inverl
Il |Start Honing > o T Il [Start Honing > o r
[T fhore Hotion S I | T2 Ahart Fotion A | |
13 |Axis Enable > W 13 |Axis Enable = =
14 |Switch to secondary CG =5 o r M |Suitch to secondary CG = o T
I5 Hear Home Senzor R | r I5 Near Home Scnzor = o T
16 |Left (- Limit Switch > o 16 [Left <-) Limit Switch > W
I7 [Bwitch to secondary mode 1[ ‘ r I7 [Switch to secondary node 1| . r
16 |Switch HI/LO Pulse Input = w7 18 |Suitch HI/LO Pulse Input > w0
19 |Right <+ Linit Switch 5 o r 12 |Right <+> Linit Switch L
The signal is triggered externally and
the motor immediately decelerates to a
full stop.
Set Dafault Sat Defaull
[~ enable sw limil
P1 I} 7
e Mo ooonaooooononooaoonoo 10080
] ik
Disable(F12) Moticn Profection Primary CG
Paosition Units Spead 1849. 8d countis B.300808
Zaro count ¥ Acc. 1A0PA.A counyis"z
Dec 18666 .6 countiz"2
|_Dec kil 580088 courtis2 |
Smoolh factor 588

When the input point of the Abort Motion is ‘true’ (indicator on), the external pulse
command is ignored and the drive decelerates the motor as a result of the emergency
stop function (‘Dec. kill’).
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Input _
Function Invert Command Operation mode Vel | Trq
Symbol INVC Default Input None Qrcmt Refer to 3.5.2

No. diagram

Function description:
This inverts the command from the host controller.

Instructions for use:

Specify the ‘Invert Command’ as the input function in velocity or force/torque mode.
When Invert checkbox is not ticked, positive voltage means forward motion and
negative voltage means backward motion.

When Invert checkbox is ticked, voltages have opposite meaning.

Analog Command 0~+10V 0~-10V 0~+10V | 0~-10V
Yes
Whether Invert No
checkbox is ticked
Forward Backward | Forward | Backward

HIWIN Mikrosystem Corp.
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Inpqt Switch to Secondary Mode | Operation mode | Pos | Vel | Trq | Std
Function
Symbol MOD Defauit Input 17 Qrcwt Refer to 3.5.2
No. diagram

figure below.

Function description:
This enables users to switch the mode using the I/O signal from the host controller.

Instructions for use:
User can set the modes in the ‘Mode’ tab of the Configuration Center as shown in the

P Configuration center

Motor Encoder

Primary Cperation Mode
" Position Mode
" Velocity Mode
" ForcelTorque Mode

@ Stand-Alone Mode

peration Mode
" Position Mode
* Velocity Mode

 Torque Mode

" None

light is on.

[STETTR
sasass -« . - -
Mode
|
 Analog ™ Invert Command
" PWM50% Sealing 1 s W
C PWM 100%
DeadBand @ mv
OK Cancel

When the input point State indicates off, “Primary Operation Mode” is activated. When
the input point State indicates on, “Secondary Operation Mode” is activated. The green

HIWIN Mikrosystem Corp.
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Input | Electronic Gear Select (DIV1,

Function DIV2) Operation mode | Pos
Symbol | DIv1, piv2 | Defaultinput | o Circuit Refer to 3.5.2
No. diagram

Function description:
This enables users to switch between four sets of electronic gear ratios.

Instructions for use:

The following two figures show the settings for electronic gear selections. There are
four gear ratios that can be set. User can use input points to select the desired gear
ratio according to the DIVO and DIV1 input states.

P Configuration ceater [9]=1:3]

Maotor Encader Mode:
Frimary Operatian hoda Elaclronic Gear [ Imvert Command
c = n: Hardwars Infermace
3 B R m:Input pulses n: Output courts bk
DV2 DIVt & Hi
¢ etocky Nodo . & High Bpeed Pulse Input (CHA pin 44, 46, 45, 47)
B _ Qoo © LowSpeed Pulse Input {CNEpin 1,3, 4,2, 5,6)
" ForceiTorque Mode
ontrol Input
- y a
Stand-Alone Mode @ = o  Puise and Diretlion
© Pulse Up/Pulse Down ———— [~
oo ~
* Cuadrature (Ag8)
(] a1 -
-

Secandary Operation Mode
r
 welocity Moda
 Torque Mode
@ None

Ok | Cancel |

Electronic gear settings screen (Primary Operation Mode)

P Configaration center

Motor Encoder Mode:

Primary Qperation Mode
™ Position Mode
© Velgciy Mode

" ForceiTorque Mode

# stand-Alone Woda

Elecironic Gear

Invert Gommand
m:Input pulses = n: Outpul counts Hardware interface
DV2DM1 | B & High Speed Pulse Input (CNG pin 44, 46, 46, 47)
L oo ' LowSpeed Pulse Input (CHB pin 1, 3, 4, 2,5, 6)
© Torque Mode - @ ‘Contol Input
© None a = © PUIs2 and Direction

" Pulse Up i Pulse Down -—-——
* Quadrature (AgE)

a an

a 1) o

0K Cancel |

Electronic gear settings screen (Secondary Operation Mode)
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The desired electronic gear ratios are selected from different combinations of DIV1 and
DIV2. The corresponding combinations are shown in the table below.

DIV2 D] \VAN Numerator
0 0 1°
0 1 2"
1 0 3"
1 1 4"
Input - .
. Inhibit Pulse Command Operation mode | Pos
Function
Symbol INH Defauit Input 11 (_:lrcmt Refer to 3.5.2
No. diagram

Function description:
This enables users to inhibit the reception of pulse commands from the host controller
by triggering the input signal.

Instructions for use:

When a user specifies ‘Inhibit Pulse Command’ as the input function in pulse mode,
reception of pulse commands from the host controller will be prohibited when a ‘true’
signal is received. The drive will receive pulse commands from the host controller to
drive the motor when a ‘false’ signal is received.

10 contes EEx L0 ceater
Inputs Outpuls nputs Oulpuls
Stte et State  Invert
| Il Inhibit Pulse Command | w | | 1 Inhibit Pulse Command = H r |

1 Home ﬁ.:nn arr. map :l ; r 12 Home D-l,stavl: err. map j i r
13 |Axis Enable > W 13 Axis Enable > W v
14 Switch to secondary GG | o r 14  Switch to secondary GG -| o
15 Near Home Semsor j . r I5 [Near Home Sensor :I ' r
15 Left ¢ Linit Switch 4 16 Left ¢~ Limit Switch > o
If Suitch to secondary mede B 17 Suitch to secondary node = u
1 Glear Error > = T 18 [Clear Error = oW
13 Right ¢*) Linit Switch ﬂ . r I8 [Right {+ Limit Bwitch j . r

External signal is triggered and the motor

stops.
Set Default Sel Default
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Inpu_t Switch HI/LO Pulse Input | Operation mode | Pos
Function
Symbol PSEL Defauit Input None Qrcwt Refer to 3.5.2
No. diagram

Function description:
This enables users to trigger the input signal via the host controller to switch high/low
speed pulse input channels.

Instructions for use:

Users can select ‘Switch HI/LO Pulse Input Command’ (as in the figure below) in the
‘Inputs’ tab of the 1/0 Center. (11 to 19 are selectable; the following figures show I8 as an
example.) The high/low speed pulse input channel is switched by an external trigger
signal.

170 center (=13
Inputs Qulputs Inputs Outauts
Slale  Invert State  Invent
It Start Homing =l o r i1 [Start Honing = o
12 Abort Motion ﬂ . r i [Abart Motion ﬂ . r
13 Axis Enable > o 7 13 |Axis Enable > o T
4 Switch to secondary CG ﬂ W 4 [Switch ta zscondary CG ﬂ o
15 Near Home Sensor = ® 15 |Near Home Senzor = =
16 Left <-> Lini¢ Switch > = 6 [Left <-> Linit Switch 5 o
7 Guitch ta secondary mode L s 7 |Guitch ta sccondary mode M s
I 8 Switch HI/LO Pulse Input | W I I & [Switch HL/LO Pulse Input L I
15 Right <+ Limit Switch = = & | Right (+> Linit Suitch = ™ T
External signal is not triggered and External signal is triggered and
remains a high-speed pulse channel. becomes a low-speed pulse channel.
Note 1
|'\'a-nlr@ nputis setlo Swiich HILO Pulss, HW interface for pulse inpul dspends on digital inpul stale I Warning: Inpul s set o Switch HILO Pulse, HW inlerfaca for pulse inpul depands on digital input state
Sel Default Get Defaull

High speed channel of pulse input is engaged when the input point signal is off. Low
speed channel of pulse input is engaged when the input point signal is on. Green is on
and dark is off.

% Note:

If any one of the input points (11~19) is configured as Switch HI/LO Pulse Input, the
settings for hardware interface in Configuration center will be irrelevant.

] Electionic Gear
Hartware Intartace molpupulses = n-OugULcouls
omom |

M IROUpulses = QU cants
(2511

@ High Speed Pulss Mpu NG 01N 44, 45, 45, 47)

LLN I d Pulsa Inpu (CN8 pin 1,3, 4,2,5,8) o
i =t s  Diection i =t @B
. o T — WA i 2 e L0 ot -
U & Quarsin L
Ll b) Increment 1Fositon un Increment 1Fositon un
i an € i an

e SWiteh HI/LO Pulse Input Command is .Switch HI/LO Pulse Input Command 1s
not selected. High/low speed pulse C... selected. High/low speed pulse input
‘input channel can be set in the L wmwchannel cannot be set in the

Configuration Center. Configuration Center.

SEconN OpEraon K

el Mode
 Torcue Mods
& hane

ok Cancal aK Cancal
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Input . .
Function Switch to Secondary VPG | Operation mode | Pos | Vel | Trq | Std
Symbol JSEL Default Input None Qrcwt Refer to 3.5.2

No. diagram

Function description:
This enables users to switch between velocity loop gains.

Instructions for use:
Users can set the input function in the ‘Schedule Gains + vpg’ tab in ‘Advanced gains’,

as shown in the figure below.

\E, Advanced gains - o e
Filter Acc Schedule Analog current VSF Friction .
feedforward ~ Gains +vpg | input loop Compens’
Schedule Gains vpg
[Velocity Velocity loop gain (Primary vpg)

B.88253268

Freq analyzer W

Time
sg_run sg_stop sg_idle
1.0808 1.880 1.808
Svpg_run svpg_stop svpa_idle svpg_smooth{ms)
Moving Settling In position

Scheduled Gains according to /0

Secondary CG Secondary vpg
8.388808 Capy from Primary CG B.88253268 Copy from Primary vpg

When the input point State is on, Secondary vpg is used. When off, Primary vpg is used.
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Input ) _
Function Switch to Secondary CG Operation mode | Pos | Vel | Trq | Std
Symbol GNS Default Input None Cireutt Refer to 3.5.2

No. diagram

Function description:
This enables users to switch between CGs.

Instructions for use:
Users can set the input function in the ‘Schedule Gains + vpg’ tab in ‘Advanced gains’,
as shown in the figure below.

= Advanced gains o ]
g —
Filter Acc Schedule Analog current VSF Friction
feedforward  Gans +vpg | input loop Compens’

Schedule Gains vpg

Velocity loop gain (Primary vpg)
H.88253268

Freq analyzer N

Velocity

Time

sQ_run sg_stop sq_idle

1.008 1.0808 1.880
SVpg_run svpg_stop svpo_idle svpg_smaoothims)
Moving Settiing In position

Scheduled Gains according 1o VO

Secondary CG Secondary vpg
8.3ue888 Copy from Primary CG B.88253268 Copy from Primary vpg

When the input point state is on, Secondary CG is used. When off, Primary CG is used.

Inpqt Start Homing Operation mode | Pos Std
Function
Symbol HOM Defauit 11 _Clrcwt Refer to 3.5.2
Input No. diagram

Function description:
This allows the execution of the homing action.

Instructions for use:

The homing action will be executed using the homing method set in the Application
Center when the input state of ‘Start Homing’ is changed from off to on. Green is on
and dark is off.
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Input _
Function Zero Speed Clamp Operation mode Vel
Symbol ZSC Default Input 11 Qrcwt Refer to 3.5.2
No. diagram

Function description:

This input function is only applicable to velocity mode and is level triggered. This input
function is only applicable to velocity mode and is level triggered. When the input point
state is on, motor will be immediately servo locked, when the velocity command
decreased below the vel_stop threshold. If the velocity command becomes above the
threshold, it starts running again according to the command. Please refer to the figure
below.

The brake starting speed
(vel_stop) is not related to the
rotation direction of the motor. It is
applicable to CW and CCW
directions.

Motor speed

CwW

vel_stop

»Analog input voltage

vel_stop

Stand-Alone Velocity mode

mode

Velocity mode

Instructions for use:
In velocity mode, enter the 1/0O Center and set the ‘Zero Speed Clamp’ as the input
function. Please refer to the figure below (with 11 as an example):

B

Outputs

1 Mot Configured
Mot Configured
Hotor

2

witch to &
+Zoro Speed Clamp

ENCREN

Start Homing
Electranic Gear
Electronic Gear

Switch HIZLO Pulse Input
1e ition Error

Select (DIULD
Select (DIU2>

[ERERERETY .
EEEE
1
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Next enter the ‘Protection Center’ and set the brake starting speed (vel_stop) to a
suitable value (500 count/s by default). Please refer to the figure below.

B Protection center Q@@

Proteciion HW limit Brake .
protaction
Position Units

Enable input delMaxEnToBrk count
CEN] msec

Dec. kil
Velocity 1.41869e+?  countis*2

vel_stop
| 5e8.a08 countis

Brake output B

delRelsBrk

Driva enable

delBrkToDis
50.8 mesec

Brake is configured to CN2_BRK Set..

Zero Speed Clamp will be activated when State of I1 is on.

Inpu_t Clear Position Error Operation mode | Pos Std
Function
Symbol CPE Default Input None (_:lrcwt Refer to 3.5.2
No. diagram

Function description:
This allows resetting the Position Error value back to 0.

Instructions for use:
The Position Error value will be reset to 0 when the input state of the ‘Clear Position
Error’ is on. Green is on and dark is off.

Inpqt Clear Error Operation mode | Pos | Vel | Trq | Std
Function
Symbol CE Defauit Input 18 (_:lrcmt Refer to 3.5.2

No. diagram

Function description:
This allows error states to be cleared.

Instructions for use:
Error messages will be cleared when the input state of ‘Clear Error’ is on. Green is on
and dark is off.
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4.4.2. Digital outputs and their functions

The drive provides five sets of programmable digital outputs. Four of them (O1-O4) are
general purpose outputs (CN6 connector) and the fifth output (CN2BRK) is specially
designed as a brake output or used as a general purpose output.

Output state

Logical value

| Invert output state | P inwensmae I

. In=Pozition TRUE OFEN
| Output function |" — — s —

| Configure button |—

CLOSE

Brake TRUE OPEN

Default function |

setting —r Set Default

Fig. 4-28 Digital output
(1) Logical value
The logical value of each output signal is displayed here. The value is indicated as
‘True’ or ‘False’.

(2) Output function
When any item in the configuration function menu is checked, the name of the item
will be displayed in the status display field. If two or more items are checked,
"Customized" will be displayed. If all error items are checked (as shown in Fig. 4-28),
"All Errors" will be displayed. If no items are checked, "PDL usage (General
Purpose)" will be displayed for general purpose output and the output function can
then be controlled by PDL program language.

(3) Output state
The output pin state of the drive is displayed here as CLOSE or OPEN (transistor
conducting or non-conducting). In this way, users can understand the state of the
hardware signal that the drive outputs and use this to identify wiring errors.

(4) Invert output state
If required, this option can be checked to invert the polarity of the output state.
Please note that the internal logical value of the drive will not be affected by the invert
output setting.

(5) Output function setting
Every output port (O1-O4) has a corresponding ‘Configure Setting’ button. Click the
‘Configure O1’ (_comaue o1 [) button to open the ‘Configuration Setting’ window. This
menu provides categories for ‘Statuses’, ‘Errors’ and ‘Warnings’ (Fig. 4-29). If users
select two or more items in the same configuration, the output function works when
one of the items is triggered. Users can click the ‘Not Configured’ ( mcomares [) button to
cancel all checked options. After selecting the desired function, users need to click
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‘Apply’ (__# ) to save the settings or click ‘Cancel’ (__ === ) to discard any
changes. As for the ‘Set all errors’ ( s«ai=ro= ) button in the ‘Errors’ category, it is
recommended to use this button to quickly select all errors. This is helpful for users to
finish the settings more quickly.

@ Configuration of O1 ol ®
Tne output signal represent (Logic OR of Selected States below)
;B“ra;e :‘ ;.:::no'shcrl Set all errors - LernSN Limit
v Servo Ready [~ Overvollage = ™ Right SW Limit
Aus Disable Posilion error loe big I7 Lef HW Limit
kg I So8 et Sreshasdreachiad I~ Sevo votage 81
[~ Homed [~ Motor may be disconnect [~ Position Error Warning
[~ Emulated Index [~ Amplifier over temperature I~ Velocity Error Warning
[~ Zero Speed Detected Motor over temperature I~ Current Limited
Under voltage I~ Acceleration Limited
[~ &V for ancoder card fail [~ Velocity Limited
[~ Phase init error [~ Both HW limits are active
I~ Serial encoder communication emor I~ 12T Waming
: Hall sensor ermror
Apply | Cancel Not Configured
Fig. 4-29 Output function settings
Table 4-4
Symbol Output function Description
Statuses
Brake signal (This setting is exclusive. No other
BRK Brake options in Statuses, Errors or Warnings can be
selected after this is checked.)
RDY Servo Ready Servo is ready
DIS Axis Disable Servo is off
INP In-Position In-Position signal
MOV Moving In a moving state
HOMD Homed Homing completed
EMI Emulated Index Emulation of Z phase index signal
ZSPD Zero Speed Detected Zero speed detection signal
Errors
All errors are normally checked (by clicking the ‘Set all
ALM Errors error’ button), but users can change the error
combinations to meet their actual requirements.
Warnings
LS Left Software Limit Trigger software left limit
RS Right Software Limit Trigger software right limit
LH Left Hardware Limit Trigger hardware left limit
RH Right Hardware Limit Trigger hardware right limit
SVvB Servo Voltage Big PWM command greater than threshold
PEW Position Error Warning | Position error greater than the warning setting value
VEW Velocity Error Warning | Velocity error greater than the warning setting value
CUL Current Limited Currgrjt hgs been saturated; motor peak current
specification value
ACL Acceleration Limited Motor operation has reached the acceleration
protection setting
VL Velocity Limited Motor operation has reached the velocity protection
setting
BOHL E(c:)ttiCeHW limits are Both left and right hardware limits have been triggered
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Table 4-5 D2 Drive Output default settings
Specified signal input Inversion
Pin | Signal -
Stand-Alone Position mode | Velocity mode Force/torque
mode mode
34-35| 01 Servo Ready | Servo Ready | Servo Ready Servo Ready No
36-37| 02 Errors Errors Errors Errors No
38-39| O3 In-Position In-Position No
Zero Speed Zero Speed Zero Speed Zero Speed
10~ 11
0 o4 Detected Detected Detected Detected No
CN2
2 BRK Brake Brake Brake Brake No
Input .
: Zero Speed Detected Operation mode | Pos | Vel | Trg | Std
Function
Symbol ZSPD Default Input |, | Circuit Refer to 3.5.3
No. diagram

Function description:
The signal is outputted when the motor speed is approaching zero.

Instructions for use:
The speed approaching zero means that the movement speed of the motor is lower
than the threshold value set by the ‘vel_stop’ parameter. This function provides a 12
rpm delay to avoid ZSPD output signal bouncing. For more information about ‘vel_stop’,
please refer to 7.3.2.

A

Speed

vel_stop

ZSPD

ON

v
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Input _

Function Errors Operation mode | Pos | Vel | Trq | Std

Symbol ALM Default Input 02 Cirutt Refer to 3.5.3
No. diagram

Function description:
This provides an error output status for users.

Instructions for use:
Users can set the availability of ‘Errors’ in the ‘Outputs’ tab of the I/O Center (02 by

default).
Inputs Outputs '
Logical Value Output State
Servo Ready FALSE CLOSE
Configure O1 o1
[T Invert State «--we-eeereremerereeeeeenn !
Errors TRUE OPEN
Configure 02 02
[T Invert State —---eeeeemmeemmeseeeee J

Click ‘Configure O2’ to open the ‘Configuration of O2’ settings window. Click ‘Set all
errors’ to check all the options in the ‘Errors’, as shown highlighted in red in the figure
below. In this example, the output currently indicates all available errors. If users do not
select all error options, but only part of them, the output currently used indicates
‘Customized’.

Configuration of 02

The output signal represent (Logic OR of Selected States below)
I~ Brake ¥ Motor short Setallerrors || || Left SWLimit
I~ Servo Ready W Over voltage I™ Right SW Limit
I~ Axds Disable ¥ Position error too big I~ Left HW Limit
I~ In-Position ™ Encoder Emor ™ Right HW Limit
I~ Moving ' Softthermal threshold reached I™ Servo Voltage Big
I~ Homed ¥ Motor may be disconnect I~ Position Error Waming
I~ Emulated Index ¥ Amplifier over temperature I~ Velocity Error Wamning
I~ Zero Speed Detected = [~ Current Limited
¥ Under voltage [ Acceleration Limited
¥ 5V for encoder card fail I Velocity Limited
™ Phase init error I~ Both HW limits are active
¥ Serial encoder communication error [~ 12T Waming
¥ Hall sensor error [~ Pulse and home conflict
Apply Cancel Not Configured

Trigger method: Level trigger
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4.5. In-position setting

4.5.1. Function overview

In the servo system, both the target position and encoder feedback position have a
position error. A setting period (or setting time) is needed for the motor to enter the
target radius when it moves to the target position. The D2 drive provides an In-Position
settings interface. This enables users to observe if the motor reaches the target position
by setting the target radius and debounce time. This status can be sent to the host
controller in the form of a digital signal.

4.5.2. Settings

Click =+ to enter the Performance Center. The In-Position settings screen is displayed
in the ‘Position’ tab. Users can click the “Set scope...” ( s#==»= ) button to capture the
waveform, if needed, from the scope window. The in-position signal is used by O2 by
default. Please refer to 4.4.2 for digital output settings.

=73 Performance center = =] X4
e HOEAE T
Position Velocity
Ripple
Target radius: 188 count Set scope..
Debounce time:| 160.8 msec
Move time: 8.8 msec
Settling time:| 8.8 msec
Total time: 8.8 msec
TSIZDM: Axis: X_ Lj
- |E
L
=
dm
-
B
=
1 Feedback Position Q
-108000
1 g8 Fecdback Uclocity
0.8
8.6
0.4
0.2
2]
Time(s) 5
Fig. 4-30 Scope window
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Table 4-6

Parameter name

Description

Target radius

In-Position is confirmed if the error is within the target
radius setting. The default value is 100 times the
resolution of the encoder.

Debounce time

In-Position is not confirmed until the error keep under
target radius for a preset debounce time after entering
the In-Position target radius.

Move time Route planning time
Settling time Settling time
Total Total time (move time + settling time)
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4.6. Parameter overview and configuration of
mode

4.6.1. Position mode

The host controller sends a pulse to the drive, and this pulse is similar to position
command, thus the drive moves a corresponding distance when it receives a pulse. The
host controller is responsible for planning the route. The pulse is sent more quickly on
acceleration, and is sent at a fixed frequency on constant speed.

The basic setting of the position mode is described below.

Step 1: Mode selection
The steps for selecting the position mode via HMI are described below.

Step Graphical (HMI) description Operation
@ Execute the Lightening HMI
1 Program
Lightsning 9

Click the Configuration
Center icon (as shown on
the left) in the main function
2 é) tool bar of the HMI, or select

the Configuration Center
option from “Conf/Tune” in
the function menu.

d Configuration center In the Configuration Center,
select the “Mode” tab, as
shown in the left figure)

3 Hotor Encoder Mode

,', Configuration center
Motor Encoder HMode
Primary Operation Mode Electronic Gear
m:Input pulses = n:Output counts
T Velocity Mode X D“’E DD:V‘ In the mode operation page,
( ” P ”
4 € ForcelTorque Mode select "Position Mode”, as
" Stand-Alone Mode i _ 1 (01) show on the left ﬁgure)
1 (10)
1 a1
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Step 2: Selecting the pulse format

The pulse is generated in three formats: Pulse/Dir, Pulse Up/Pulse Down or CW/CCW,
and AgB phase (Quadrature) square wave as shown in the figure below.

Pulse input M—u_l—,_u_u_LL

Dir input = ee———— e e e e s em s e e

Normal Inverse

CW input J_|_|_|_|_|_|

Normal Inverse

A phase input

B phase input
Normal Inverse

Fig. 4-31

The steps for selecting the pulse format via HMI are described below.

Step Graphical (HMI) description Operation
Electronic Gear nvert Comman
m:Inputpulses = n:Output counts rr‘kr:':‘.'?r-: 1::1::-.‘ i
. DV2DV1| | & pigh Speed Puise Input (NS pin 44,45, 45, 47) In the Mode operation
00) " Low Speed Pulse Input (CNE pin 1, 3, 4, 2, 5, 6) page, Se|ECt the pulse
>ontrol Input
1 i - 9 | eusa ansovecton format on the “Control
" Pulse Up/ Pulse Down r ” H
i 09 [l ¢ cuzdrars () o Input” for the requirement,
1 an ¢ as shown on the left figure.
Select the pulse command
trigger method on
et L toved Commenil} “Increment Position On” for
m:Input pulses = n:Output counts ardware interface .
DIVZDIVI| | & pigh Speed Pulse Input (N pin 44, 45, 46, £7) the requirement, as show
1 o)  Low Speed Pulse Inpul (CN6 pin 1, 3, 4, 2,5, 6) on the Ieft figure_
2 1 = ! o x’::ur;;eha‘nlr;Dlrecuon
1 (10, | | 1 oot Putse Doun 7 (Note: This setting is only
Increment Position on; ¢
: 0 P ne_zede_d vyher) Pulse and
" Rising Edge D|reCt|0n or Pulse
Up/Pulse Down’ is
selected)
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Step 3: Electronic gear setting

The electronic gear can be set in the pulse mode. One input pulse normally corresponds
to one encoder count. For example, the gear ratio is 2:3, means two input pulses
correspond to three encoder counts. Total of four sets electronic gear radio can be set.
They can be switched using two 1/0Os (DIV1 and DIV2). They can be switched using two
I/Os (DIV1 and DIV2).

The steps for setting the electronic gear ratio via HMI are described below.

Step Graphical (HMI) description Operation

In the Mode operation
page, set the electronic
gear radio on “Electronic
Gear” for the requirement,
(a) —— bl as show (a) on the left

. figure.

In the Mode operation
page, select the pulse
command invert on “Invert
Command” for the
requirement, as show (b)
on the left figure.

In the Mode operation

m inputpuises = n:Output counts

velocty Mods

o o page, depending on the

s None

hardware wiring method,
3 select high/low command
pulse input on “Hardware
(d) Interface”, as show (c) on
the left figure.

After finishing all the
setting, click the “OK”
button, as show on the left
figure.

& Calculation Results and Present Controller Data = [@ |2

Molor
New Valug Present Value Units
AC servo AC servo
Ze5 Ze5 Kg*{m!2)

Kg

mm

A_rms

A_rms
2.4264 NmiA_rms

onm

P H The parameter

Rt et K confirmation screen

Model Name. FRLS05XX1 . “

5 Manuéachur T appear, click the “Send to

Enceder RAM?”, as show on the left

New Value Present Value Units
Type: Digital Digital flgure .
Resolutior 10000 100000 Counts/iRey
Model Name 020503300004
Manufacturer: HIWIN

ocRpOREOO SN
2

Mode
New Value Present Value Units
Operational Mode1 POSITION MODE STANDALONE NODE

Pulse Mode: Quadrature{AqB}
1
Send to RAM Canesl

nput pulses

Click the ‘Save to Flash’
button in the HMI main
I;‘ function tool bar to save
the parameters in the
flash memory. This will
retain the parameters
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even if the drive is turned
off.

Step 4: Smooth factor

Rapid increases or decreases in acceleration in a short period of time mean that the
force on an object in motion can suddenly increase or decrease. Application of the
smooth motion technique to the motion control loop is helpful for maintaining
performance and reducing such impacts. The D2 drive uses a smooth factor to
determine the S-curve or T-curve track and the adjustment range is 0-500. The track is
closer to an S-curve with a higher adjustment value, and is closer to a T-curve with a
lower adjustment value. A value of 1 means no smooth function is enabled. When a
higher smooth factor is used, in some cases the reduced output force of the motor is
helpful for the final settings during the positioning process. However, the move time will
unavoidably increase when the motion becomes smoother. Tests on the machine are
needed to adjust the smooth factor and reach a balance. The motion protection function
can be disabled when the smooth factor is set to 0.

The steps for setting the smooth factor via HMI are described below.

Step Graphical (HMI) description Operation
Click the Performance
Center icon (as shown
on the left) in the main
function tool bar of the
1 main HMI window, or
[ [
select the
Performance Center
option from
‘Conf/Tune’ in the
function menu.
73 Performance center (=] = =
i - T
Posilion Velocity
Ripple
Targetradius: 188 count Setscope..
Debounce time: 108.8 msac
Move time. 8.8 msec
Seftingtime | 8.8 msec
Totaltime 8.8 msec
I enable swiimit In the Performance
eae | Iy ! e Center, set Smooth
2 Q Position Units R ‘5Ce“ 588806 countls (G- 30000 faCto-r for the
Zero count | Acc/6.9449586  counls'2 requirement, as
Dec. 6.94495e+6 W52
e N 138099577 couresz shown on the left
i
Smooth factor 1@8 e f|gure‘
I e
Dl\;eﬂunnm msec P2/ 508 GollF? = Servo ready
M Phase Initialized
€ Relative move ['I‘-‘-“L-‘ — ®Maoving
o N A_amp M 3M mode
" Home ,AI fome |
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4.6.2. Velocity mode

The drive can receive commands from the host controller via voltage, named V
commands. The input voltage ranges from -10V to +10V. The drive makes the received
-10V to +10V input voltage correspond to the velocity or current control to drive the
motor. In addition to the voltage, the host controller can send commands via PWM
signals, named PWM commands. The PWM command converts corresponding to
different velocity commands depending on the duty cycle. It is classified into single-wire
type (PWM-50%) and two-wire (PWM-100%) type. The single-wire type (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 type (PWM-100%) needs one more pin to control the operation direction of the
motor.

(1) Vcommand

The analog voltage signal is converted to a velocity command and the drive controls
the motor to operate at that velocity. The higher the voltage value, but it will not
exceed the maximum speed set by drive. Conversely, the lower the voltage value,
the lower the output speed. When the voltage value is negative, the output speed
becomes negative correspondingly and the motor operates inversely. The command
speed to which the unit voltage corresponds can be set in the drive.

(2) PWM command

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.

The basic setting of the velocity mode is described below.

Step 1: Mode selection

The steps for selecting velocity mode via HMI are described below.

Step Graphical (HMI) description Operation
1 @ Execute the Lightening HMI
Lightening program

Click the Configuration Center

icon (as show on the left

figure) in the main function

2 é) tool bar of the HMI, or select
the Configuration Center

option from “Conf/Tune” in the

function menu.

In the Configuration Center,

select the ‘Mode’ tab (as

3 shown on the left)-> In the
Hotor Encoder Mode Configuration Center, select

the “Mode” tab, as show on

the left figure

@ Configuration center
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e

L', Configuration center

Motor Encoder

Primary Operation Mode

(~ Position Mode

Mode

* Velocity Mode

" ForcelTorque Mode
" Stand-Alone Mode

Command Types
(¢ Analog

" PWM 50%

" PWM 100%

In the mode operation page,
select “Velocity Mode”, as
shown on the left figure.

Step 2: Setting the command input format

Velocity mode can be selected if the host controller used can send analog command or
PWM command. Only the Scaling between the external command and current has to be
set for the force/torque mode. The unit shows the corresponding relationship of 1V with
mm/s or between the Full PWM and the highest speed. A dead band can be set for the
velocity command. This will be zero when the input voltage or PWM is lower than this

setting. Please refer to the figure below.

4 Output

»

/

Input

»

Dead band

Fig. 4-32

The steps for setting the command input format via HMI are described below.

Step Graphical (HMI) description Operation
Motor Encoder Mode
PrimaryOperson ode In the mode operation
* poston ccs Cr—— I page, key in the
& Velocily Mode . . .
£ Foreaoreode o e LN ey required command input
1 P 100%

 Stand-Alone Mode

DeagBand @

mv

format from the
“Command Types”, as
shown on the left figure.
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2 Configuration cente

Motor Encoder

Operation s
Pasmon Mode

& velocity Mode

¢ ForceMorque Mode

Stand-Alone Wode

“ Analog
" P S0%
" P 100%

(c)
et Command | \/ command
1 s gy

Scaing

DeadBand | @ aw

(b)

Motor Encoder

rab
~ Posiion Mode
* Velocity Mode
" ForeaTorque Mode

Stand-Alane Mode

v
© Anatog

@ P 50%
© PN 100%

©
[ wetconmms |PVWM command

Scaling s

=Full Py

DeadBans @

Y]

In the mode operation
page, set the scaling
between external
command and velocity
for requirement. The
unit shows the
corresponding
relationship of 1V with
the mm/s or rpm, or
between the Full PWM
and the highest speed,
as shown in (a) on the
left figure.

Set the ‘Dead Band’ for
the current command,
as shown in (b) on the
left figure.

Select “Invert
Command” to
voltage or PWM
command for
requirement

invert

Secondary Operation Mode
" Position Mode
-
" Torque Mode

@ HNone

Cancel

Select “Invert
Command” to
voltage or PWM
command for
requirement

invert

® Calculation Results and Present Controller Data

o l[@| &8

Type:

Moment of Inertia.
Gear Raic

Load Mass:

Screw Pitch.

Peak Curent
Continuous Current

Pole Number
Rotor Inerfia
Model Name
Manufacturer;

Type
Resolution:
Model Name
Manutacturer

Operational Mode 1
PWI lode:
Scaling:

Motor
New Value

AC servo

2e-5

New value
Digital

10000
020503300004
HIWIN

Mode
New Value
VELOCITY MODE
PWI50_MODE
1

Present Value Units

AC servo

205 Kg#(m2)
1

2 Kg

1 mm

27 A_rms
0g A_rms
0178 Nm/A_ims.
47 Ohm

ar mH

8

2e-008 Kg*(m"2)
FRLS05XX1

HIWIN

Present Value Units
Digital

10000 Counts/Rev
020503300004

HIWIN

Present Value Units
STANDALONE MODE

mmis = Full PWM

Send to RAM Cancel

The parameter
confirmation screen
appears; click the ‘Send
to RAM’ button (as
shown on the left)

Click the ‘Save to Flash’
button in the HMI main
function tool bar to save
the parameters in the
flash memory. This will
retain the parameters
even if the drive is
turned off.
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4.6.3. Force/torque mode

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 velocity or current control to drive the
motor. 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.

(1) Vcommand

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 controlled current output (but it will not exceed the upper
limit set for the motor). The lower the voltage value, the lower the controlled current
output. When the voltage value is negative, the controlled current output becomes
negative correspondingly and the motor operates inversely. The current to which the
unit voltage corresponds can be set in the drive.

(2) PWM Command

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.

The basic setting of force/torque mode is described below.

Step 1: Mode selection
The steps for selecting of force/torque mode via HMI are described below.

Step Graphical (HMI) description Operation
1 I@ Execute the Lightening
Lightening HMI program

Click the Configuration
Center icon (as shown on
the left) in the main
function tool bar of the
2 é) main HMI window, or
select the Configuration
Center option from
‘Conf/Tune’ in the function
menu.

In the Configuration

3 Center, select the ‘Mode’
Motor Encoder Mode tab, as shown on the left

figure

@ Configuration center
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0 Configuration center

Motor
ary Operation Mode
€ Position Mode

 Velocity Mode

" Stand-Alone Mode

Encoder

* Force/Torque Mode

Hode

Command Types
+ Analog

" PWM50%

" PWM 100%

Scaling:

Dead Band:

™ Invert Command

1.86066

A=1V

my

In the mode operation
page, select
“Force/Torque Mode”, as
shown on the left figure.

Step 2: Setting the command input format

The force mode is another application of the host controller that can send analog
commands or PWM commands. Only the Scaling between the external command and
current has to be set for the force/torque mode. The unit shows the corresponding
relationship of 1 V with the amp or between the Full PWM and the highest amp value of
the current. A dead band can be set for the current command. This will be zero when the
input voltage or PWM is lower than this setting. Please refer to the figure below.

4 QOutput

»

/

& »
d

Input

Dead band

Fig. 4-33

The steps for setting the command input format via HMI are described below.

© Stang-Alone Wooe

Deaggans  |@

Step Graphical (HMI) description Operation
[@ce -
R - In the mode operation
e N page, key in the required
1 s Scolng 16066 A=t command input format

from the ‘Command
Types’ (as shown on the
left)

HIWIN Mikrosystem Corp.
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4. Settings

In the mode operation
5 - page, set the scaling
[t prom o between external
- T (e} command and current for
L © dasog V command requirement. The unit
9 e o I EZ; shows the corresponding
relationship of 1V with the
amp, or between the Full
PWM and the highest
amp value of the current
P — as show (a) on the left
oler Encoder Mooe f|gure.
ooy . ©) PWM command Set the ‘Dead Band’ for
3  wodt s e [ eutom | @) the current command, as
# Foscamorueioge @ PN S Scalng B.901090 A= Full Pl -
e T — (b) show (b) on the left figure.
Select “Invert Command”
to invert voltage or PWM
4 command for
requirement, as show (c)
on the left figure.
Secondary Operation Mode
™ Posilion Mode
o After finishing all the
5 o setting, click the “OK”
button, as show on the
left figure.
oK Cancel
@ Calculation Results and Present Controller Data =B
Mator >
MNew \ I|7::::: Present Value Units
Type: AC semvo AC servo
205 2e5 Kg*(m*2)
1 1 E
2 2 Kg
1 1 mm
75 0 A_rms
Continuous Current: 2 E‘ 0 A_rms
;‘2;-: f-;‘smrl ?‘_9993 ;?.4264 glr?:_rms The parameter
a1 : ™ confirmation screen
6 oo tame sz ’ e appear, click the “Send to
o RAM”, as show on the left
Present Value Units flgure'
Type: Digital
Resolution: 100000 Counts/Rev
Model Name: 020503300004
Mode
New Val |:7 Present Value Units
Operational Mode1 FORCETORQUE MODE  STANDALONE MODE
PWM Mode: ANALOG_MODE
?‘c;hrg 1 06066 A=V 4
Click the ‘Save to Flash’
button in the main
function tool bar in the
main HMI window to save
7 = | the parameters in the
flash memory. This will
retain the parameters
even if the drive is turned
off.

HIWIN Mikrosystem Corp.
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4.6.4. Stand-alone mode

4. Settings

Stand-alone mode is a mode for independent operation. The drive has a high-speed
DSP that can perform motion planning by itself. With the support of the DSP, the drive
can execute the internal motion program and drive the motor independently without
using the external motion control card.

The basic setting of Stand-Alone mode is described below:

Step 1: Selection of the mode

The steps for setting Stand-Alone mode by via HMI are described below:

Step

Graphical (HMI) description

Operation

&

Lightening

Execute the Lightening
HMI program

&

Click the Configuration
Center icon (as shown on
the left) in the main
function tool bar in the
main HMI window, or
select the Configuration
Center option from
‘Conf/Tune’ in the function
menu.

Configur
@ Config

ation center

Motor

Encoder Mode

In the Configuration
Center, select the ‘Mode’
tab (as shown on the left)

Fosition Mods

Veloaty Mode

~ ForcelTorque Modo

Position Moda
velooity Mode

Torque Wade

In the mode operation
page, select ‘Stand-Alone
Mode’ (a) on the left figure

After the settings are
completed, click the ‘OK’
button (b) on the left

HIWIN Mikrosystem Corp.
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4. Settings

® Calculation Results and Present Controller Data
Motor
New Value
Type; AC servo
Moment of Inertia 2e-5
Gear Rafio: 1
Load Mass 2
Screw Pitch: 1
Peak Current 27
Confinuous Cument: 0.9
0.356
8
B45
8
Rotor Ineria 3.66-006
Model Name FRLS10XX1
6 Manufacturer. HIWIN
Encoder
New value
Type Digttal
Resolution: 10000
Model Name 020503300004
Manufacturer: HIWIN
Mode
New Value
Operational Mode1 STANDALONE MODE
Operational Made2: STANDALONE MODE

Present Value
AC servo
2e-5

il

2

1

27

09

0.356

8

845

8

3.6e-006
FRLS10XX1
HIWIN

Present value
Digital

10000
020503300004
HIWIN

Present Value
VELOCITY MODE
STANDALONE MODE

Send to RAM Cancel

Units
Kg*(m*2)
Kg

mm
A_rms
Ams
NmiA_rms
Ohm

mH

Kg*(m*2)

Units.

CountsiRev

Units

The parameter
confirmation screen
appears; Click “Send to
RAM”, as shown on the
left figure

Click the ‘Save to Flash’
button in the HMI main
function tool bar to save
the parameters in the flash
memory. This will retain
the parameters even if the
drive is turned off.

HIWIN Mikrosystem Corp.
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4.7. Save to Flash

Click the =8 ‘Save to Flash’ button in the main HMI window to save the current
parameters in the flash memory. Parameters saved in the flash memory will be retained
even if the drive is turned off.

(1) The emulated encoder output function will temporarily fail when the parameters are
saved. If the host controller is connecting to the emulated encoder output signal, the
encoder information that the host controller receives may be lost.

(2) The compensation table of the error mapping function will not be saved. A save
action must be executed on the ‘Error Map’ page to save the compensation table.
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5.1. LCD panel description

Display
(Cursor)
Up key Enter key
Down key Function key
Fig. 5-1 LCD panel
Table 5-1
Name Function
Display For displaying changes in values, statuses, parameters and actions.
Up key For the selection and setting of parameter values or jogging.
Down key For the selection and setting of parameter values or jogging.

Function key

For switching among the four LCD page and switching the edit modes when setting
parameter values.

For entering the status display options, saving parameter settings and confirming

Enter key input actions.
Static cursor: A flashing underscore means that a parameter can be edited.
Dynamic cursor: A solid flashing box means that parameters are being
Cursor ; ST S h
edited/motion is in progress (jogging).
No cursor: Parameters can only be displayed, not edited.
% Note:

Pressing and holding the Up or Down keys enables users to quickly switch
between pages.
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5.2. Motor set

The following example shows the actions necessary to select the model number of the
motor and perform the three initialization steps on the LCD to drive the motor. Please
refer to the following description for the procedure. A motor with model number
FRLS402X5, operating in the Stand-Alone mode, is used as an example below.

(1) Press the Enter key to enter the MOTRSE setting, then press the Up or Down key to
select a model number (LS402X5) to which the drive is to be connected. Press the
Enter key to confirm the selection.

(2) The LCD screen automatically moves to the ZERO TUNE (ZT) page. Press the
Enter key to enter the ZT setting screen, then press the Up or Down key to select the
Load Level (LV) of the ZT. Users can refer the Table 5-2 to select the Load Level
corresponding to the reference mass. Press the Enter key to confirm the ZT

(3) The LCD screen next automatically moves to the MODE page. Press the Enter key
to enter the MODE setting screen. Press the Up or Down key to select STNDALON,
then press the Enter key to confirm the selection.

(4) The LCD screen now automatically moves to the SAVE TO FLASH (SAVEFL)
screen. Press the Enter key to enter the SAVEFL setting screen, then press the Up
or Down key to select No. Press the Enter key to confirm that no parameters will be
saved to the flash memory. Please refer to 5.3.3.1 for a detailed description of the
procedure.

Table 5-2 Selection bases for the Load Level of the Zero Tune

Motor power LV1 LV2 LV3 LV4 LV5

50W,100W 5kg 15kg 30kg 45kg 60kg

200wW,400W 10kg 25kg 50kg 75kg 100kg

750W,1KW 20kg 50kg 80kg 110kg 140kg
% Note:

LV1~LV5 is the load level. Different motor power and load level will display the
corresponding reference mass.
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4 MOTRSE
LSO05XX5

VAl
_LV5 100

3  MODE
STNDALON

3 SAVEFL

HIWIN Mikrosystem Corp.

L]

-~ ‘4 ‘MOTRSE
g ,JLFSOSXXS
| Use the Up or Down key

to select the motor
model name.

@.

Please refer to Table 5-2
and use the Up or Down
key to select the load
level of the Zero Tune.

Please refer to 5.3.3.3 (change
MODE
v 3 hd of non-numeric parameters) for
»STNDALON ) .
M setting the operation modes.

3 SAVEFL Please refer to 5.3.3.1 (SAVE TO
B No FLASH) for saving the

4
- parameters to flash.

y €

Fig. 5-2 Operation of MOTRSE
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5.3. Four LCD pages

There are four LCD pages on the display panel: Home Page, Display Parameters Page,
Change Parameters Page and Actions Page. Press the Function key to switch between
pages. The operation structure of the LCD is shown in Fig. 5-3

(1) Home page
Displays the servo state, error messages, warnings and motor state (phase
initialization, motor movement, homing and error mapping).

(2) Display parameters page
Displays the motor feedback position, position command, position error, feedback
velocity, velocity command, 1/O state and other parameters.

(3) Change parameters page
Allows changing the common gain (CG), velocity loop gain (VPG), phase initialization
gain (ST_CG), operation mode and pulse format, save the parameters from RAM to
the flash memory, and provide settings for 200 advanced parameters.

(4) Actions page
Allows the servo to perform enable, disable, jogging and moving to an absolute
target position.
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Feedback
Position

Reference
Position
Position
Error
Feedback
Velocity
Reference
Velocity
Error \
Actual
Current

Command
Current
‘Analog
Command

Bus

Notes for HOME Page(Display Status):
1. It shows on the first line, ENABLE or DISABLE
2. lf here is a warning, it shows on 2nd line the warning message.
3. Ifthere is an effor, the 2nd line il show error message.

2 1 Examples:

Display HOME Page
EQ9UND

14
ENABLE
I5 W03 HWL
16
17
- (F|
19 A
Enable/Disable v Sene
o1 A Move to previous [ Go vack one fevel
¥ Move to next
A Positive jog
02 Jog |:> ¥ Negative jog
4 A Move to previous [€] 6o back one fevel
o3 Actions Page W Move to next
Moving to desired A Vove o arget
o4 destination positior |:> ¥ Back to Home
@
A Move (o previous Go back one level
SNZBRK W Move to next
Velocity a
Phase Init (JOG/MOV PO) C> v Set Velocity(JOG/MOV PO)
Go back one level
[ A Move 0 previous Eootckoreieve
Moving W Move to next R
Target Position |:> 3 Setdesired destination positon
Homed -
A Move to previous Go back one level
W Move to next
ERRIAP Set Encoder
Position to Zero
VERSION

A Move to previous

W Move to next -%

Auto Tune

A YES

AL
€] Go back one level

A
:> v Choose motor type:
] cobackone e

3
Change
Parameters Page

A Move to previous
¥ Move to next

Motor Set

Save to Flash

X_vel max

Common
Parameters
nvert of input point 3
nvert of CN2 brake output
Zero tune level

Advanced parameters
setting area

Fig. 5-3 LCD operation structure
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5.3.1. Home page

5.LCD

When the drive is powered on, the servo state of the drive is first displayed on the LCD.
The servo state codes are described as follows.

Table 5-3
Code Description
SV RDY Servo is ready.
SVNRDY Servo is not ready.

When the D2 drive detects errors, an error or warning message will appear on the
second line as shown in Fig. 5-4. Definitions of these error and warning codes are
shown in Table 5-4 and Table 5-5 respectively.

1 SVNRDY

Error

1 SVNRDY
EO1SHOR

IlWarning
1 SV RDY
W01l HWLL

Fig. 5-4 Errors and warnings

Table 5-4 Description of error codes

No. Code Lightening error messages
1 EQ1SHORT Motor short (over current) detected
2 E020VERV Over voltage detected
3 EO3PEBIG Position error too large
4 EO4ENCOD Encoder error
5 EO5SWHOT Soft-thermal threshold reached
6 EO6UVWCN Motor maybe disconnected
7 EQ7D.HOT Amplifier over temperature
9 EOQ9UND.V Under voltage detected
10 E10V5ERR 5V for encoder card fail
11 E11PHINI Phase initialization error
12 E12SER.E Serial encoder communication error
14 E14PHERR Hall phase check error
15 E15CURER Current Control Error
17 E17HYBDV Hybrid deviation too big
19 E19HFLT HFLT inconsistent error
Table 5-5 Description of warning codes
No. Code Lightening warnings
1 WO01SWLL Left SW limit
2 WO02SWRL Right SW limit
3 WO3HWLL Left HW limit
4 WO04HWRL Right HW limit
5 WO05SVBIG Servo voltage big
6 WO6PE Position error warning
7 WO07VE Velocity error warning
8 WO08CUR.L Current limited
9 WO9ACC.L Acceleration limited
10 WI10VEL.L Velocity limited
11 W11BOTH Both HW limits are active
12 W1212T 12T warning
13 W13HOM.E Homing Fail
14 W14HOM.C Pulse command and homing conflict

HIWIN Mikrosystem Corp.
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5.3.2. Display parameters page

In the display parameters page, press the Up or Down key to change the parameter to
display. Please refer to Fig. 5-5 for an illustrated description of the procedure. The
definition of each parameter display code is shown in Table 5-6. The name of the
parameter is shown on the first line, and its value and status are show on the second
line of the display.

2 01FBPO

@
g

2 02RFPO

@
&>

2 04POSE

Fig. 5-5 Operation of the parameter display mode

The status display of parameters O1-O4 is shown in Fig. 5-6 and the status codes are
described in Table 5-7.

Input Voltage

2 81 91

TRUE-HI

Output logical value

Fig. 5-6 Output status display
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Table 5-6 Definition of parameter display codes

Code Actual Value Description Unit
01FBPO Feedback Position Motor feedback position count
02RFPO Reference Position Drive reference position count
04POSE Position Error Position error count
10FBVE Feedback Velocity Motor feedback velocity count/s
11RFVE Reference Velocity Drive reference velocity count/s
12VELE Velocity Error Velocity error count/s
30ACTC Actual Current Motor Actual current A_amp
31CMDC Command Current Drive Current command A_amp
40ANAC Analog Command Analog voltage command Volt

(from the host controller)
41DCBU Bus Voltage Bus voltage Volt
51SWTH Amplifier Temperature Amplifier Temperature

6111 11 Input point 1 -

62 12 12 Input point 2 -

6313 13 Input point 3 -

64 14 14 Input point 4 -

65 15 15 Input point 5 -

66 16 16 Input point 6 -

7117 17 Input point 7 -

7218 18 Input point 8 -

6719 19 Input point 9 -

8101 01 Output point 1 -

8202 02 Output point 2 -

83 03 03 Output point 3 -

84 04 04 Output point 4 -
8505BK CN2 BRK Brake signal output -
90PHAS Status: Phase Initialized Phase initialized status
91MOVI Status: Moving Moving status
92HOME Status: Homed Homed status
93ERRM Status: Error Map Active Error map active status

94 VER Status: MDP Version MDP version status

Table 5-7 Definition of output status codes
Code Description
TRUE True
FLSE False
HI High voltage
LOW Low voltage
119
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5.3.3. Change parameters page

5.LCD

Press the Up or Down key to switch the parameters to be changed in the change

parameter page. Please refer to Fig. 5-7 for an illustrated description of the procedure.
The detailed operating procedure is described in the next section.

Static cursor

Common
parameter
change

N <O B <O O

Advanced 3
paramete
change

Save the parameters
from the drive RAM
to the flash memory

>

n;

Acceleration setting

Deceleration setting

&>

Velocity setting

K>

First filter frequency
setting

Secondary filter
frequency setting

Zero Tune Level

Rl Press to enter
Ml advanced parameter
change

Note:

(1) Static cursor:
Parameters can be
edited.

(2) Dynamic cursor:
Parameters are being
edited or motor are
jogging.

(3) No cursor: Parameters
can only be displayed,
not edited.

Fig. 5-7 Operation of the parameter change mode
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5.3.3.1. Save to Flash

The following operation shows the steps to save the parameters from the drive RAM to
the flash memory (SAVEFL):

(1) Press the Enter key to enter the SAVEFL option. (A solid flashing cursor appears on
the left side of the second line.)

(2) Press the Up or Down key (YES/NO) to select whether to save the parameters from
the drive RAM to the flash memory. Select YES to continue.

(3) When the servo is disable (DI), press the Enter key and the message ‘PROCESS.’
will appear on the screen, indicating that the parameters are being saved to the
flash memory. The ‘FINISH! message will appear after completing the save. Please
refer to Fig. 5-8 for an illustrated description of the procedure.

I
| LEVEL ONE | | LEVEL TWO l
| I = | |
(— '
By 3 SAVEFL ! ~J i .3_SAVEFL :
s - NO | A No |
i : |' J I ‘ No keys will respond when :
sl : | E] - pressed while the ‘PROCESS.’ I
H : I | u is message displayed. :
o : Dynamic: ] I
. | cursor | - |
o | | . 3_' SAVEFL . 3 SAVEFL |
P b )OS «J i Process. |
. |
. I a .
LR S J | : Wait 2 seconds |
: | - '
. : No keys will respond when SAVEFL :
H | pressed while the ‘FINISH." is FINISH ! |
. | message displayed. . : :
: } : Wait 2 seconds |
I AR R EERRRRRRRRRRRRRRRRRRRRRIRRRRRRRRRRERRRRRRRNRRRRRRRRRRRRRERRRRRNN, I
|
- I

Fig. 5-8 Operation of ‘Save to flash’
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5.3.3.2. Parameter edit function

The editable parameters of the drive, such as CG/VPG/ST_CG/MODE/PULSMODE
IACC/VEL_MAX/advanced parameters, are variables which can be used to set values.
The parameter edit function on the LCD can be used for setting values, or use the Up
and Down keys to move the cursor or switch the values based on users’ needs. Press
the Function key to switch between functions. The following example is used to perform
how to change the CG (LCD No. 065) parameter, and the changes of all other
parameters can be referred to this example. If the CG needs to be changed from 0.5 to
1.2, enter the CG editing page and follow the below setting procedure to change the
parameter. Please refer to Fig. 5-9 for an illustrated description of the procedure:

(1) Press the Enter key to enter the CG edit mode. (A solid flashing cursor will appear
on the left side of the second line.)

(2) Press the Down key and the flashing cursor will move to the "0" position.

(3) Press the Function key. (This allows the Up and Down keys to change parameter
values.)

(4) Press the Up key twice and stop when the number turns to "1".
(5) Press the Function key. (This allows the Up and Down keys to move the cursor.)
(6) Press the Down key twice to move the flashing cursor to the "5" position.

(7) Press the Function key. (This allows the Up and Down keys to change parameter
values.)

(8) Press the Down key three times and stop when the number turns to "2".
(9) Press the Enter key and the CG changes to 1.2.

Note: The following instructions are for the Function key when using the LCD parameter
edit function:

(1) When pressing the Function key for less than one second, the operation function
switches the Up and Down keys between moving the cursor and changing
parameter values.

(2) When pressing and holding the Function key for more than two seconds, the screen
will return to LEVEL ONE and any changes will be discarded.
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065

aUse the Up and
Down keys to
change the values

)
A-c- E

§ 065
» Qa 5
)l Use the F keys
[ to change the
* values

65

v‘-«
,9*5

ry
|

. 0

'ﬁ.5
|

Press the key
twice and stop
when "1"
appears (in the
sequence of

202>0~>1)
65

Yy
< e

two steps to the right

L Press the key twice
n to move the cursor

[ Use the F keys to
‘ change the values
065

v
| Press the key
@ three times and
n stop when "2"
appears (in the
sequence of

25242322)
065

Fig. 5-9 Operation of CG parameter (LCD No. 065) change (example)
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Fig. 5-10 Number switching sequence in parameter edit mode
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5.3.3.3. Changes of non-numeric parameters

The drive operation mode and the pulse format of the host controller allow for changing
non-numeric parameters.

Operation Mode

Follow the operation steps below to change the operation mode settings. Please refer to
Fig. 5-12 for an illustrated description of the procedure.

(1) Press the Enter key to enter the non-numeric parameter change mode. (A solid
flashing cursor appears on the left side of the second line).

(2) Press the Up or Down key to select the Position, Velocity, Force/Torque (Current) or
Stand-Alone mode.

(3) Press the Enter key to confirm the setting change.

LEVEL ONE LEVEL TWO
3 MODE .3, MODE N
POSITION »PQSITION Position mode
[ - 4
o M n
[
3 MODE .3, MODE _
VELOCITY +VELOCITY Velocity mode

3
v gf,'zRRENT Force/Torque
- 3 mode
or [Tjn u
1
3 MODE 3 MODE
STNDALON : §'iND ALON Stand-Alone
mode

8

o

=}
) ) ) )
— — —/ —

Fig. 5-11 Changing the operation modes
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5.3.3.4. Setting advanced parameters

5.LCD

There are over 100 variables to change in LEVEL ONE. The variable codes are shown
inTable 5-8. Here, the symbol “*” means that the variable is inapplicable to Drive with
Pulse Only function.

Table 5-8 Advanced parameters

Ll\(l:c? Parameter Definition Unit
0 X_acc Maximum acceleration of the motor output in motion count/s’
1 X_dcc Maximum deceleration of the motor output in motion count/s’
2 X_dcc_Kkill Deceleration of the motor output in an emergency stop count/s’
3 X_vel_max Maximum velocity of the motor in motion count/s
4 X_swl_pos Lower SW limit count
5 X_sw2_pos Upper SW limit count
6 X _p2p_del Point to Point (P2P) delay time msec
7 X_p2p_posl Point to Point (P2P) position 1 count
8 X_p2p_pos2 Point to Point (P2P) position 2 count
24 X f1 fr Frequency of the closed-loop filter 1 Hz
25 X _f1_xi Damping ratio of the closed-loop filter 1 -

26 X _fl_k1 Parameter of closed-loop filter 1 -

27 X_f1_k2 Parameter of closed-loop filter 1 -

28 X f2_fr Frequency of closed-loop filter 2 Hz
29 X_f2_xi Damping ratio of closed-loop filter 2 -

30 X _f2_k1 Parameter of closed-loop filter 2 -

31 X f2_k2 Parameter of closed-loop filter 2 -

32 X_Upi_kp Current loop proportional gains (D axis) -

33 X_Upi_ki Current loop integral gains (D axis) -

39 X_index_vel Slow homing velocity (slower speed) count/s
40 X_index_tout Time out of homing process. 66.67uS
44 X_pitchScrew Screw pitch mm

(A_ampx
46 X_sm_ampl Current for Phase initialization 1000)/(curr_d
rv_peak)

50 X_max_err Maximum position error count
51 X_curr_mot_peak Motor peak current A_amp
53 X_curr_mot_cont Motor continuous current A_amp
59 X_vpg Closed-loop velocity proportional gains -

64 X_affg Closed-loop acc feedforward gains -

65 X_CG Common gains -

66 X_sg_run Schedule gain in movement -

67 X_sg_idle Schedule gain in In-position -

68 X_sg_stop Schedule gain in settling -

74 X_tr_time In-position debounce time 66.67us
75 X_tr In-position error target radius count
79 X_gearRatyio Reduction gear ratio -

80* Vemd_offs Analog input Volt
81 X_cmd_ext_N Numerator of the electronic gear ratio (output) -

82 X_cmd_ext_M Denominator of the electronic gear ratio (input) -

g3+ X_cmd_ext_v_sc Velocity command ratio, indli(i}alting the rotational speed of MV

Dead band for the velocity command; the velocity
84* X_cmd_ext_v_dz command is 0 when the input voltage is lower than this Volt

setting

HIWIN Mikrosystem Corp.

126



D2 Drive User Guide v1.2 5.LCD
L'\(l:(;) Parameter Definition Unit
g5+ X_cmd_ext i sc Current command ratio, |nd|1ci7t|ng the rotational speed of ANV

Dead band for the current command; the velocity
86* X_cmd_ext_i_dz command is 0 when the input voltage is lower than this Volt
setting
88 X_pos_\zirrz_warn Position error warning count
89 X_vel_\t,evri:]_warn Velocity error warning count/s
92 X_ vel_stop Brake starting speed count/s
93 X_delMaxEnToBrk Brake starting delay time 66.67uS
94 X_delBrkToDis The brake active time 66.67us
95 X_index_offs Home offset count
115 X_new_sm_fac Smooth factor -
129 X_pulse_mode Pulse format -
130 X_pulse_dir Inverse pulse command -
131 X_fall_rise Pulse command trigger -
132* | X_cmd_pwm_mode | Command input format in the velocity and current modes -
133 out_config[0] -
134 out_config[1] . . -
= - 04 output signal settin
135 out_config[2] putsig g -
136 out_config[3] -
137 out_config[4] -
138 out_config[5] . . -
= - O1 output signal settin
139 out_config[6] putsig 9 -
140 out_config[7] -
141 out_config[8] -
142 out_config[9] . . -
= 02 output | sett
143 out_config[10] output signal seting -
144 out_config[11] -
145 out_config[12] -
146 out_config[13] . . -
= O3 output | sett
147 out_config[14] output signal seting -
148 out_config[15] -
149 X_Stldenext Hardware enable signal setting (Axis Enable) -
150 X_StldRL Hardware right limit signal setting (Right Limit Switch) -
151 X_StldLL Hardware left limit signal setting (Left Limit Switch) -
The homing okay command from the host controller )
153 X_Stidhome (Homing OK, Start Error Map)
154 X_StldOutBrake Brake signal setting -
155 X_sw_pos_prot_en On/Off SW limit -
156 X_hw_lim_prot_en On/Off limit switch -
157 X_emu_N Numerator of emulated encoder output -
158 X _emu M Denominator of emulated encoder output -
159 X_emap_en On/Off error mapping -
160 X_StldReset Drive reset signal setting (Reset Amplifier) -
162 X_home_smoot h Homing smooth factor -
163 ver_mdp Firmware version -
164 X_emu_i_radius Emulated encoder home radius count
165 X_emu_i_jitter Emulated encoder filter factor count
172 X_vsft.fr VSF frequency Hz
173 X_vsf.xi VSF damping factor -
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174 X_vsf_en VSF switch -
175 X_cmd_ext_N2 Numerator of the electronic gear ratio (second output set) -
176 X_cmd_ext_N3 Numerator of the electronic gear ratio (third output set) -
177 X_cmd_ext_N4 Numerator of the electronic gear ratio (fourth output set) -

0.1%*curr_dr
178 X_fric_comp_up Friction compensation v_peak

(A_amp)

179 X_home_vel Fast homing velocity (Faster Speed) count/s
180 X_home_option Homing mode -
181 X_home_DIR Homing start direction -
182 X_home_)?pto_lnde Homing mode 1 index searching setting -
183 X_home_left_ SW Left condition for homing -
184 X_home_right_SW Right condition for homing -

Aampx1000
185 x_hor?_ﬁ_wall_Curr Current threshold of hitting the hard stop g(currfdrv_pe)

rshid ak)
186 X_hom_cle_i_r;/]v:II_Curr Duration time of hitting the hard stop msec
187 X_homee_esglect_Sp Homing mode 2 initial speed selection count/s
188 X_homet_igre]arch_op Search homing method option 2 -
189 X_backlash Backlash count
191 X_StldNearHome Near home sensor. -
192 X_StldCIrErr Clear errors -
193 X_StldinvCmd Invert command -
194 X_Stld2ndCG Switch to secondary CG -
195 X_Stld2ndVPG Switch to secondary VPG gains -
196 X_StldZzsC Zero speed clamp -
197 X_StldINH Inhibit pulse command -
198 X_StldPS Switch HI/LO pulse input -
199 X_StldAbort Abort motion -
200 X_StldCIrPE Clear position error -
201 | X_Stld2ndOperode Switch to secondary mode -
202 X_StidStartHome Start the built-in hominl_gioerr]ci)r(]:ge)dure of the drive (Start )
203 X_StldDivl Electronic gear select DIV1 -
204 X_StidDiv2 Electronic gear select DIV2 -
205 out_config [16] CN2BRK brake output signal setting -
206 out_config [17] -
207 out_config [18] -
208 out_config [19] -
212 X_oper_model Primary operation mode -
213 X_oper_mode2 Secondary operation mode -
214 X_second_cg Secondary CG -
215 X_second_vpg Secondary VPG -
216 LCD.low_or_high Switch High speed/ low speed pulse input -
217 LCD.buff_inv Buffered encoder invert -
218 LCD.emu_or_buff Switch buffered encoder/emulated encoder output -
219 LCD.cw_ccw_inv Switch positive/negative logic of CW/CCW pulse -
241 LCD.I1_inv Invert of input point 1 -
242 LCD.I2_inv Invert of input point 2 -
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L,\%D Parameter Definition Unit
243 LCD.I3_inv Invert of input point 3 -
244 LCD.I4_inv Invert of input point 4 -
245 LCD.15_inv Invert of input point 5 -
246 LCD.I6_inv Invert of input point 6 -
247 LCD.I7_inv Invert of input point 7 -
248 LCD.18_inv Invert of input point 8 -
249 LCD.19_inv Invert of input point 9 -
280 LCD.brk_inv Invert of CN2 brake output -
281 LCD.O1_inv Invert of output point 1 -
282 LCD.O2_inv Invert of output point 2 -
283 LCD.O3_inv Invert of output point 3 -
284 LCD.O4_inv Invert of output point 4 -
340 X_ZT_loadLV Zero tune level -
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5.3.4. Actions page

In the action mode, users can perform enable/disable, JOG and absolute coordination
motion, and SETZER functions. The velocity and target coordinates for motions can
also be set, or press the Up or Down key to switch the actions to be performed. Please
refer to Fig. 5-12 for an illustrated description of the procedure. The detailed operating
procedure is described in the next section.

9:1\):VAsh@ll Servo Enable/Disable
SV RDY
l’ﬁ

Jog

«

|

'S e) il Set a target position for
MOV2PO (Unit: count)

]
>)
i
>

Start absolute coordinate
motion and move to the
target position

4 MOV2PO

-

o
Nl
=-

4 AUTOTU Auto tune

NO

e

4 VEL 1LC Velocity for the motion
300 (JOG/MOV2PO)
(Unit: rpm)

-
=-

Fig. 5-12 Operation modes example
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5.3.4.1. Auto Tune

The following operation shows the steps to select whether to execute the AUTOTU
setting. Please refer to Fig. 5-13 for an illustrated description of the procedure.

(1) Press the Enter key to enter the AUTOTU option. (A solid flashing cursor appears on
the left side of the second line.)

(2) Press the Up or Down key to select whether to execute AUTOTU.

(3) The drive will execute AUTOTU when AUTOTU YES is selected and the Enter key
pressed (AUTOTU do not be executed if AUTOTU NO is selected).

———— —— — e e

4 AUTOTU

h «

LA, NO
¥

4

4 AUTOTU

Execute
AUTOTU

4 AUTOTU

Fig. 5-13 Operation of AUTOTU
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5.3.4.2. Enable/Disable

The following operation shows the ENA/DI setting steps. Please refer to Fig. 5-14 for an
illustrated description of the procedure.

(1) Press the Enter key to enter the ENA/DI setting. (A solid flashing cursor appears on
the left side of the second line.)

(2) Use the Up or Down key to select ENABLE or DISABLE.

(3) Press the Enter key after selecting to finish the setting.

LEVEL TWO

:

.4 _ENA/DI

m ¥

Disable
» PISABLE
4 ENA/DI
VNRDY
4 ENA/DI L& ENA
Enable
SV RDY ~ENABLE

l |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| ) |

|
: or |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I |

Fig. 5-14 Operation of excitation/de-excitation (ENA/DI)
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5.3.4.3.J0G

The following operation shows the JOG setting procedure. Please refer to Fig. 5-15 for
an illustrated description of the procedure.

(1) Press the Enter key to enter the JOG mode. (A solid flashing cursor appears on the
left side of the second line.)

(2) Use the Up or Down key to allow the motor to rotate normally or inversely (motion).
The feedback position will display on the LCD when the motor is in motion. The
motor stops immediately when the key is released.

} | | LEVEL TWO i
I I I |
| I |
| I !
' b .2 O01FBPO |
: : : Press and hold ,!ﬁ :
I | - the Up key @ |
= '
| 4 JOG } _'_J_> 4 JOG |
A — i
| 8 | = | -8 |
| ] — = - I
| T | ’_ | |
I : Press and hold I
| Feedback L the Down key . i_ o1rero | |
l position l : LN :
: : : Feedback _T :
' : ' position I
e s s 1

Fig. 5-15 Continuous motion (JOG) operation
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5.3.4.4. Move to position

The following operation shows the setting procedure for movement to an absolute
coordinate position. Please refer to Fig. 5-16 for an illustrated description of the
procedure. An absolute coordinate position of destination, 2000, is used as an example
below.

(1) Use the Up or Down key to enter the MOV2PO setting page. Please refer to the
parameter edit function in 5.3.3.2 for the input method. In this example, the
coordinate position of destination will be set to 2,000.

(2) Move to the MOV2PO option and press the Enter key. (A solid flashing cursor
appears on the left side of the second line.) The current position is displayed, but the
motion has not yet started.

(3) Press the Up key to start the motion. The motor moves to the destination (MOV2PO)
at the speed as set in VEL_LC. The feedback position (01FBPO) information is
displayed on the second line on the LCD during the movement. To stop the motion
during movement, simply press the Enter key to stop the motor. To resume the
motion, press the Up key and the motor will move to the preset destination.

(4) Press the Enter key to return to LEVEL ONE.

The position feedback
value is displayed on
the LCD during the
movement

.4 MOV2PO
A 20

The coordinate position
2000 is displayed on the
LCD when the motor
reaches the destination

. ___ __ ___ __ __ _ ____ __________________________________

Fig. 5-16 Absolute coordinate motion (MOV2PO) operation
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5.3.4.5. Set zero

The following operation shows the steps for setting the current position to zero. Please
refer to Fig. 5-17 for an illustrated description of the procedure.

Press the Up or Down key to enter the SETZER setting. Press the Enter key to set the
current position to zero.

[ 4
|
<
<
1

Fig. 5-17 Operation of set to zero (SETZER)
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5.4. LCD configuration by mode

5.4.1. Position mode

The host controller sends a pulse to the drive. This pulse is the same as position
command and the drive moves a corresponding distance each time it receives a pulse.
The host controller is responsible for trajectory planning. The pulse is sent more quickly
when the host controller is on acceleration motion, and is sent at a fixed frequency when
the host controller transmits the signal at a constant speed motion.

The basic setting of position mode is described below.

Step 1: Mode selection

The steps for selecting position mode on the LCD are described below.

LCD display after

iz operation

Keys to be used Operation

When the drive is powered on,

Lﬂ J u E‘ the enable state of the drive is

first displayed on the LCD.

1 SVNRDY

[EEN
I

Press the Function key twice

3 SAVEFL : y [
2 NO A d[& to move to the parameter

- change mode.

Press and hold the Down key

L‘ n “ & to move to the operation mode

setting screen.

Press the Enter key to enter
the setting state.

.:.:.w
‘
=
It

Press the Down key to select
the option for position mode.

.:.:.w
>

c
&
T

3 212 “Ww il Press the Enter key to confirm
6 1 L_‘ \‘ ﬂ the setting.
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Step 2: Pulse format selection

The pulse is generated in three formats: Pulse/Dir, Pulse Up/Pulse Down or CW/CCW,
and AgB phase (Quadrature) square wave as shown in the figure below.

Dir input ————e e e e e e m
Forward Backward

CW input /|_|_|_|_|—|_|_|

Forward Backward

A phase input

B phase input
Forward Backward

Fig. 5-18

The steps selecting the pulse format on the LCD are described below.

Step L displa}y g=l Keys to be used Operation
operation
212 g w il = I sl Use the last setting screen
1 1 L’ M ﬂ& from Step 1 above.
= ] —— Press the Down key twice to
2 A n u & move to the pulse format
== ' B s setting screen.
3 129 “2 9 - Press the Enter key to enter
a - A .
3 :!* 0 L\ﬂ u ﬂ the setting screen.
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]

129

L
<Jlvw
» 4
o

—
—

«l»w
[y
N
o

<+ I

¥

—>

W
[
N
©o

o L
4

»

BEGE=

Press the Up or Down key to
select the required pulse
format for the Control Input.

3

[
= o

Press the Enter key to finish
the pulse setting.

Step 3: Electronic gear setting

The electronic gear can be set in Pulse Mode. One input pulse normally corresponds to
one encoder count. A gear ratio of 2:3, for example, means two input pulses correspond
to three encoder counts. A total of four sets of electronic gear ratios can be set. They

can be switched using two I/Os (DIV1 and DIV2).

The steps for setting the electronic gear ratio on the LCD are described below.

LCD display after

i operation

Keys to be used

Operation

129

¥
e

Jv)Fl[I)

Use the last setting screen from
Step 2 above.

Press and hold the Down key to
move to Page with LCD No. 81.
This is the page for selecting the
numerator (output) of the
electronic gear ratio.

(Please refer to Note 1 for more
information about the LCD number
81).

81

» 4

v

nuGe

Press the Enter key and change
the parameter from 1 to 3. Please
refer to the parameter edit function
in 5.3.3.2 for the parameter
change method (in this example, a
gear ratio of 2:3 is used).
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A u 11

Press the Enter key to finish
setting the encoder count.

A Nv)F )

Press the Up key once to move to
Page with LCD No. 82. This is the
page for selecting the
denominator (input) of the
electronic gear ratio. (Please refer
to Note 1 for more information
about LCD number 82).

nuGEHE

Press the Enter key and change
the parameter from 1 to 2. Please
refer to the parameter edit function
in 5.3.3.2 for the parameter
change method.

AL v)F]

Press the Enter key to finish
setting the input pulse.

3 130

BUGE®

Press and hold the Up key to
move to Page with LCD No. 130.
This is the page for selecting the
inverse pulse command.

(Please refer to Note 2 for more
information about LCD number
130).

130

»
o

¥

+«
<«Jj»w
- 4

a]v]F] -

Press the Enter key to select the
inverse pulse command (in this
example, no inverse pulse
command is selected).

10

Alv)F]

Press the Enter key to finish the
setting.

11

3 SAVEFL

NO

BuUGE

Press and hold the Up key to
move to the SAVEFL page. Here
the parameters can be saved to
the flash. This will retain the
parameters even if the drive is
turned off.

12

SAVEFL
NO

+«
<«Jlj»w
4

¥
»

Afv)F] !

Press the Enter key to enter the
setting state.

13

L
<lWw

¥

A NYIFI

Press the Up key to select YES.
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3 SAVEFL 3 W= Press the Enter key to save the
14 L* Jﬂ parameters to the flash.

3 SAVEFL ¥ 2 ("= M »l No keys will respond when pressed while
15 PROCESS . LAY uﬂa

the ‘PROCESS.’ is message displayed.

FINISH ! the ‘FINISH !’ is message displayed.

3 SAVEFL We ll sl No keys will respond when pressed while
16 ALY ILF I

Notel: The electronic gear and inverse pulse commands are set using the following

parameters.
LCD no. Parameter Definition Initial value
81 Xcmd_ext N Numerator of the electronic gear ratio 1
(output)
82 Xcmd_ext M Denominator of the electronic gear ratio 1
(input)
130 X_pulse_dir Inverse pulse command 0

Step 4: Smooth factor

Rapid increasing or decreasing the acceleration in a short time means that the force for
an object can suddenly increase or decrease. Application of the smooth motion
technique to the motion control loop is helpful for enhancing the performance and
reducing such impacts. The D2 drive uses a smooth factor to determine the S-curve or
T-curve track and the adjustment range is 0-500. The track is closer to an S-curve with a
higher adjustment value, and is closer to a T-curve with a lower adjustment value. A
value of 1 means no smooth function is enabled. When a higher smooth factor is used,
in some cases the reduced output force of the motor is helpful for the final setting time
during the positioning process. However, the move time will unavoidably increase when
the motion becomes smoother. Henceforth, tests on the machine are needed to adjust
the smooth factor and reach a balance. The motion protection function can be disabled
when the smooth factor is set to 0.

The steps for setting the smooth factor on the LCD are described below.

LCD display after :
Step operation Keys to be used Operation
3 SAVEFL Well ;) Use the last setting screen
\ [l J
! _ No et ‘\‘ u t« from Step 3 above.
Press and hold the Down key
7 to move to Page with LCD No.
’ e 115. This is the page for setting
2 L‘ n uc« the smooth factor.
(Please refer to Note 2 for
more information about LCD
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number 115).

Press the Enter key and set the
required smooth factor. Please

o 7 ALY i
3 yix Flll< refer to the parameter edit
Q0 J — function in 5.3.3.2 for the
setting method.
3 115 . o M= Press the Enter key to finish
4 100 AL ﬂ‘

Note 2: The smooth factor is set using the following parameters.

LCD no.

Parameter

Definition

Initial value

115

X_new_sm_fac

Smooth factor

100
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5.4.2. Velocity mode

The drive can receive commands from the host controller by voltage (V commands).
The input voltage ranges from -10V to +10V. The drive converts the received -10V to
+10V input voltage to the corresponding velocity control to drive the motor. In addition to
the voltage, the host controller can send commands by PWM signals (PWM
commands).The PWM command converts to different velocity commands depending on
the duty cycle. It is classified into single-wire type (PWM-50%) and two-wire
(PWM-100%) type. The single-wire type (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 type (PWM-100%)
type needs one more pin to control the operation direction of the motor.

(1) Vcommand
The analog voltage signal is converted to a velocity command, such that the drive
can control the motor velocity. The higher the voltage value, the higher the output
speed (but it will not exceed the maximum 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 command speed corresponds to how many unit voltages can be set in the drive.

(2) PWM command
The PWM command is converted to a velocity command to directly control the
operation speed of the motor. The velocity corresponds to how many Full PWM can
be set in the drive.

The basic setting of velocity mode is described below.

Step 1: Mode selection
The steps for selecting velocity mode on the LCD are described below.

LCD display after

S operation

Keys to be used Operation

When the drive is powered on,

‘.L'.* J u L‘L the enable state of the drive is

first displayed on the LCD.

1 SVNRDY

=
I

R — ~ Press the Function key twice to
AVEFL _ \ P
2 3 SNO LQ J [ Ca move to the parameter change
- - . ' : mode.
3 212 s — Press and hold the Down key
3 ] 0 ‘L‘;Q n “& to move to the operation mode

setting screen.
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N & Wel Press the Enter key to enter
4 L’ J ﬂl the setting state.
| ‘w23 (g | Press the Down key to select
> \L\‘] u u& the option for velocity mode.
3 212 “a ll'w Il ¢ Press the Enter key to confirm
6 _ 2 nL‘ \‘ ul the setting.

Step 2: Setting the command input format

Velocity mode can be used if the host controller can output analog commands or PWM
commands. Only the ratio (scaling) between the analog commands and the velocity
needs to be set for velocity mode. The unit shows the corresponding relationship of 1 V
with mm/s or between the Full PWM and the maximum speed. The dead band can be
set for the velocity command. The velocity will be 0 when the input voltage or PWM is
lower than this setting. Please refer to the figure below.

A Output

»

»

Dead band

/ Inpurt

Fig. 5-19

The steps for setting the command input format on the LCD are described below.

LCD display after q
Step operation Keys to be used Operation
3 212 ¥ 7 |23 (@ | Use the last setting screen from
1 _ 2 LQ N‘ ﬂ& Step 1 above.
Press and hold the Down key to
3 83 | move to Page with LCD No. 83.
We= N This is the page for selecting the
2 - 0 AL‘ n ﬂ& velocity command ratio.
(Please refer to Note 1 for more
information about LCD number 83).
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Press the Enter key and set the
required velocity command ratio.
— Please refer to the parameter edit
3 @ n [' function in 5.3.3.2 for the setting
| method. (To set an inverse voltage
or PWM command, add a minus
sign to the velocity command ratio).
N K Well Press the Enter key to finish setting
4 L% uu ﬂ the velocity command ratio.
Press and hold the Up key to move
3 s to the SAVEFL page. Here the
AVEFL M= W o)
‘ ‘ | | parameters can be saved to the
> _ No Iu A L2 2 | fiash. This wil retain the
parameters even if the drive is
turned off.
3 SAVEFL “Ww I Press the Enter key to enter the
2 v i
° :.\ NO LQ Uﬂ setting state.
b4
; NuEE
7 :!~ YES u ue‘ Press the Up key to select YES.
3 SAVEFL “Ww =l Press the Enter key to save the
8 _ YES L% ‘J u parameters to the flash.
' lesem [am’ | NO keys will respond when pressed
3 SAVEFL § w ) . . .
9 PROCESS . d g“ u& w_h|Ie the ‘PROCESS.’ is message
displayed.
' [mm e | NO keys will respond when pressed
3 SAVEFL i \ ) . .
o I 3 I!
10 PINISH 1 L\S d u& \évit;glea;heed FINISH !’ is message

Note 1: The settings are performed using the following parameters.

LCD no. Parameter Definition Initial value
The velocity command ratio, indicating the
corresponding relationship of 1V with
83 X _cmd_ext_v_sc |count/s, or between the Full PWM and the 1000

highest speed. (Unit: count/s=1V or
count/s=Full PWM)
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5.4.3. Force/torque mode

The drive can receive commands from the host controller by voltage (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. In addition to the
voltage, the host controller can send commands by PWM signals (PWM
commands).The PWM command converts to different velocity 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.

(1) Vcommand
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 maximum limit
set by the drive). Conversely, the lower the voltage value, the lower the output
current. When the voltage value is negative, the output current becomes negative too
and the motor operates inversely. The current correspond to how many unit voltages
can be set in the drive.

(2) PWM command
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.

The basic setting of force/torque mode is described below.

Step 1: Mode selection

The steps for selecting the force/torque mode on the LCD are described below.

LCD display after

SIE operation

Keys to be used Operation

2 (e (s When the drive is powered on,
1 1 SVNRDY ANVEF & the enable state of the drive is
— 45 — first displayed on the LCD.

I

3 SAVEFL : - Press the Function key twice
2 NO YA ] to move to the parameter
= : . : : change mode.
Press and hold the Down key
3 to move to the operation mode

setting screen.
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‘ \ W=l Press the Enter key to enter
4 Lf‘ J ﬂl the setting state.
o e [ Press the Down key three
5 L\’ n u & times to select the option for
: . force/torque mode.
‘ wilcl Press the Enter key to confirm
6 La Jﬂl the setting.

Step 2: Setting the command input format

The force mode is another application of the host controller that can output analog
commands or PWM commands. Only the ratio (scaling) between the analog command
and current for the force/torque mode is needed to be set. The unit shows the

corresponding relationship of 1 V with the amp or between the Full PWM and the

maximum amp value of the current. A dead band can be set for the current command.
The current output will be 0 when the highest amp value of the current. A dead band can
be set for the current command. This will be 0 when the input voltage or PWM is lower
than this setting. Please refer to the figure below.

The steps for setting the command input format on the LCD are described below.

4 Qutput

»

/ Inpu't

< »
<« »

Dead band

Fig. 5-20

LCD display after :
Step operation Keys to be used Operation
3 212 W 72 = [ | Use the last setting screen from
1 _ 3 L* \‘ ﬂfﬂ. Step 1 above.
Press and hold the Up key to
move to Page with LCD No. 85.
3 85 § (v [ | This is the page for selecting the
2 - 0 LQ n u ﬂ‘ current command ratio.
’ : . ' | (Please refer to Note 1 for more
information about LCD number
85).
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nuGEE

Press the Enter key and set the
required current command ratio.
Please refer to the parameter
edit function in 5.3.3.2 for the
setting method. (To set an
inverse voltage or PWM
command, add a minus sign to
the current command ratio).

AJv]F]

Press the Enter key to finish
setting the current command
ratio.

3 SAVEFL
NO

A YIFI

Press and hold the Up key to
move to the SAVEFL page. Here
the parameters can be saved to
the flash. This will retain the
parameters even if the drive is
turned off.

'SAVEFL
. NO

¥

(o]
<
<l

»

A v]F] -

Press the Enter key to enter the
setting state.

3 SAVEFL
7 MM

My A

=
=
()

A [v)FI)

Press the Up key to select YES.

3 SAVEFL

YES

VJ[F]

LA |

Press the Enter key to save the
parameters to the flash.

3 SAVEFL
PROCESS.

Ml

(v][F][]

LA

No keys will respond when
pressed while the ‘PROCESS.’ is
message displayed.

3 SAVEFL
FINISH !

10

v FJ

LA

No keys will respond when
pressed while the ‘FINISH !’ is
message displayed.

Note 1: The settings are performed using the following parameters.

LCD no. Parameter Definition Initial value
The current command ratio, indicating the
corresponding relationship of 1V with
85 X_cmd_ext_i_sc ampere, or between the Full PWM and 0

PWM)

the highest speed. (Unit: (A_amp X
1000)/36=1V or (A_amp x 1000)/36=Full
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5.LCD

Stand-alone mode is a mode for independent operation. The drive has a high-speed
DSP that can perform motion planning by itself. With the support of the DSP, the drive
can execute the internal motion program and drive the motor independently without
using the external motion control card.

The basic setting of Stand-Alone mode is described below.

Step 1: Mode selection

The steps for selecting Stand-Alone mode on the LCD are described below.

LCD display after .
Step operation Keys to be used Operation
Ry — When the drive is powered on
1 SVNRDY : Ve Ml s d on,
1 ANVHEF & the enable state of the drive is
P S first displayed on the LCD.
R — Press the Function key twice to
3 SAVEFL \ i
2 _ Mo L!} d [ & mg\é(; to the parameter change
3 212 (o —— Press and hold the Down key
3 0 L“'Q n n a to move to the operation mode
= : . setting screen.
3 212 Wl Press the Enter key to enter
y P i g B . "
4 :!* 0 L(‘ ‘*‘ ﬂl the setting state.
The operation mode is set to
5 3, the Stand-Alone mode by
N default. It is no need for
selection.
Press the Enter key to confirm
6 .
the setting.
Press and hold the Up key to
3 _ move to the SAVEFL page.
SAVEFL ) (S Here the parameters can be
7 NO VY F |

saved to the flash memory.
This will retain the parameters
even if the drive is turned off.
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FINISH !

s S | DU GE e

9 @ u ﬁ CA \P(Irzesss the Up key to select

o EEER mEE s
- memory.

n NG RS

. NN .,

message displayed.
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6.1. Status display and quick view

In the Lightening GUI, status display tool and Quick view tool are indispensable
assistant tools for adjustment of the machine. They help users understand the system of
the drive and display many important values for the motion control.

6.1.1. Status display

There are 2 status display tools as shown in Fig. 6-1 below. The left figure shows the
Status area on the main screen while the right figure shows the Status area in the
Performance Center. The status display provides the status and error/warning
messages for users to know the system status.

(1) Status:

Hardware Enable Input: To indicate whether the hardware enable signal is on or off.

Software Enabled: To indicate whether the software enable is on or off.

Servo Ready: To indicate whether the motor is enabled.

Servo Ready: To indicate whether the motor is excited.

Phase Initialized: To indicate whether the phase initialization of the motor is
completed.

Moving: To indicate whether the motor is in motion.

Homed: To indicate whether the homing of the motor is completed.

SM mode: Motor enabled in the SM mode.

(2) Errors and warnings:

Last error: The latest error message.
Last warning: The latest warning.
Refer to Chapter 9 "Errors and Warnings" for more information.

>| ©.000000 Asmp
=
»| -0.0190705

.........

Commun< aton o C \mega_tabsidcewgriening dce -» 42(0) , C Vega_fabsidk e

Fig. 6-1 Status display
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6.1.2. Quick view

6. Tuning

There is a Quick View area at the bottom of the GUI main screen. It provides users to
better understand the details of the system status. The interface provides 3 physical
values for display. Users can select the physical values to be observed. These values
will be updated at real time for users to observe and analyze the system status (Fig.

6-2).

. LIGRTENING, version 0.172, comb (USB), 115200

Pis AT

125

— Wi HIWIN Amplsfser
= fPoa
@

Controller. 42(0), Axds: X
Motor ype: AC servo

1 Feedback Position
2 Reference Position
3 Target Position
4 Position Error

Flrmware version

8.0826

e Position Mode

T8 Feedback Uelocity
11 Reference Uelocity

ctua Frent
31 _Command Current
inalog Comman:
41 Bus voltage
42 Servo Voltage Percentage
43 SIN-fAnalog Encoder
44 COS-Analog Encoder
45 PUM command

12 Velocity Error
3 Relereecs Rooslaration—
I8 hctual Carrent

46 bl’ltal hall bits
oft-t rna ccunu lator
B T

-

30 Actual Current

1 Feedback Position

18 Feedback Uelocity

| o.000000
=h
| -8.0190705

Cimega_f

BOGOER S0 CNIOR ARSI

A_amp
count

countis

Fig. 6-2 Quick view physical value setting menu

Unit settings (Position Units)

For the change of the position unit, users can select the preferred unit to display the

related physical value (position and velocity) as shown in Fig. 6-3.

D= ATTH & gl reot
= HilY HIWIN Amplifier Controlior: 42(0), Ads: X ;:m;,‘,,mm
= @ oa Motorype. AC servo A
o Model FRACKKBSKX
Axis Is cofigured to. Stand-alone Position Mode
Status
MHaroware Enable input
M Sotware Enabled
M servo ready
Last emror
Last warming
Quitk view
Position Units
count ﬂ
€ | o.000000 Aamp
ktion :] 1 count
city >| -0.0190705 counts
Communication ok Cimega_fabs\dcelightening dce -> 62(0) , CAmega_fabs\dce\d 2y

HIWIN Mikrosystem Corp.
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6.1.3. Basic common physical value

Table 6-1
No. Physical value Description
1 Feedback Position Feedback position
2 Reference Position Position command
3 Target Position Target position
4 Position Error Position error
10 Feedback Velocity Feedback velocity
11 Reference Velocity Velocity command
12 Velocity Error Velocity error
20 Reference Acceleration Acceleration command
30 Actual Current Actual current
31 Command Current Current command
40 Analog Command Voltage command (from the host controller)
41 Bus Voltage Line voltage
42 Servo Voltage Percentage Servo voltage
43 SIN-Analog Encoder Sine signal of an analog encoder
44 COS-Analog Encoder Cosine signal of an analog encoder
45 PWM Command Torque/force/velocity command (from the host
controller)
46 Digital hall bits Digital hall signal
50 Amplifier Temperature Temperature of the drive
51 Soft-Thermal Accumulator Temperature estimation of the software
61 11 Input point 1
62 12 Input point 2
63 13 Input point 3
64 14 Input point 4
65 15 Input point 5
66 16 Input point 6
71 17 Input point 7
72 18 Input point 8
67 19 Input point 9
81 0O1 Output point 1
82 02 Output point 2
83 03 Output point 3
84 04 Output point 4
85 CN2_BRK Brake signal output

6.1.4. Software shortcuts

There are 2 shortcuts (F6 and F12) on the GUI of the D2 drive. The function is effective
only when the Lightening GUI is active in the Windows operating system.

F6: Move the main window of the Lightening GUI to the top.
F12: Emergency stop. For example, click F12 when the motor is in motion to
perform the emergency stop, or click F12 to servo off the motor.
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6.2. Performance center

Most of stage turning are performed by using the functions in Performance Center. You

can perform a trial run after the auto phase initialization of the motor is completed

6. Tuning

(Chapter 4). The Performance Center allows users to perform the trail run so that they
can make tuning and observe the motion performance by assistant tools.

There are three motion modes in the Performance Center for the trial run. The

motion-related parameters, such as velocity, acceleration, deceleration, emergency stop

deceleration and smooth factors, are also set here.

The 3 motion modes are:
(1) Point-to-Point (P2P).
(2) Relative motion.
(3) Continuous motion (Jog).

r B
e ] = ]
=3 @ (= T ]
= ¥ ﬁ EJ ) |Q T
Position Velocity

Ripple
Target radius: 188 count Setscope...
Dsbounce time: 100.8 msec
Move time. 25B52.3 msec
Settiing time: 99.9 msec
Total ime: 25152.1 msec
r ble sw limit
enzble swlimi 13'453
P1 | P2
12 13
— [ [1]
Disable(F12) Hation Pretecton” Primary C&
Position Units Speed 2504. bl countis B 3HHBAH
Zero count ﬂ Acc| 25844 .8 count/s*2
Dec| 25806.0 count/s*2
Stop motion Dec. kil 3 .600008e +7 counlis*2
Smooth factor, 188
Status
AHardware Enable Input
 P2P Ml Repeat P1/12 GOME] A Software Enabled
Dwell time:
1088 msec P2/13 GOMP? Asenoready
- = APhase Initialized
" Relative move IIUJ 1ce o . ‘ moving
HHomed
r og current jj.ﬂ
= 3 DA ms1 mode
-
 Home Hnm:l Sel. |

Fig. 6-4 Performance Center
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The Point-to-Point (P2P) is used as an example for the following description:

Step Graphical (HM) description Operation

Click emabie {0 enable the

1
motor

~ p2p

Select

e HOIERE T
Position velacily

Fionie SW limits are used), set the

Set P1 and P2 positions.(if

3 Targetradius 188 count Set scope .
ebource im. 1900 msec position between Lower SW

Move ime 0.8 m:

Setng 4me 8.8 limit and Upper SW limit.)

Total ime. 8.8 msec

I enabie et - Set in the Motion Protection
Pl 2

s . . zsew area velocity, acceleration

&

Disable(F12) Motion Pr Comman Gain and smooth factor. Refer to

Position Units Bpuad 400899 countls #.908080 R h
4 comt ¥ i 7.1 for more information. The
Stop motion Dec. ki ;.:uwuerc countis®? default value can be used if

Smocth factor .
users do not have any special

requirements.

- A Hardware Enable Input
P Repeat Pl @ GOde
well time

(1] messc P2 25808 GOMP: S
2. .. L I Click [GoMp1| to move P1

T s position and click _GofiP2| P2
' @ position. If you want to
perform a point-to-point
5 @ @ motion, check the, enter
delay time (Dwell time) and
click GOIIP1| or GOIIP2|

button to perform the
Point-to-Point motion.

The Performance Center provides a settling time measuring function. Users can use
Target Radius to set the error target radius and debounce time. Refer to 4.5 for more
information. User can also adjust the Common Gain during motion to meet
requirements of settling time. The higher the Common Gain, the faster the response and
the shorter the settling time. Further, user can using the Move Time, Settling Time and
Total Time fields to observe the time needed from moving to entering the radius. Click

s==0e. | {0 Open the scope window, which can be used to observe the motion waveform
of the setting time.

The Performance Center provides a velocity ripple measuring function. User can
observe the performance of velocity ripple in P2P motion. The Vmax, Vmin, Vavg and
Velocity Ripple stand for the maximum velocity, minimum velocity, average velocity and
velocity ripple in the uniform motion segment, respectively. Click _#t=e. | to open the
scope, which can be used to observe the motion waveform of the velocity ripple.

In addition to the P2P function, the Relative Move is used for setting the distance of the
movement and Jog is used for setting the normal or inverse jogging movement. Users
only needs to click the #| or ¥ button for the setting.

The velocity, acceleration or deceleration and smooth factor set in the Motion Protection
area are also used for motion protection. Therefore, if users forget to set the motion
protection values after the test run, the motor may not reach the expected velocity or
acceleration when the host controller sends the motion command.
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Description of the operation functions on the screen:

SISICIONG,

©

©E®@Q

e

® ®

3B Performance center E@m
- L
+ [H X F T
Position Velocily
Ripple
Targel radius: 108 count ST
Debounce ime. 1880 msec
Mowve time: @.8 msec
Setlingtime; 8.8 msec @
Tataltime: .8 msac
\ T enzb lirmit
Ll Al / 592,469
F1 F2
] T S -
e A | K P
Disabls(F13) Mution Protection Comman Bain
Position Units Bpeed| 18003. A countis 8.9808000
count = Ao, SRDODD. oounyis": \
Dec. SBAAAA. tountis'2
Stop mation Dec. kill 5.B0008e +6 countis'z

Emooth factar 258

Status
Hardware Enable Input

C P2P M Repeat K] GOMPI M Software Enahled
Dwell ime:
1080 mene P 25060 GhPZ ) [FERDIEET

M Phase Initislized
Lmoving

HHomed
M 3M mode k"‘"@

o) (© @)

Relalive move  Distance:
i count

= s o e <y

A_amp

1
‘" Home ﬁ" ||EIITI[“ |

Fig. 6-5 Performance Center - Position page

Enable: Motor excitation.

Disable: Motor de-excitation.

Zero: Set the current position to zero.
Stop motion: Stop the motor.

Position Units: Set the unit that the use prefers for the operation. This has the same
effect as the setting function in Quick View on the main screen.

Motion Protection: The motion protection parameters of the motor are also the
velocity, acceleration, deceleration, emergency stop deceleration and smooth factor
for the test run. Users can use the smooth factor to determine the S-curve or
T-curve track and the adjustment range is 1~500. The track is closer to an S-curve
with a higher adjustment value, and is closer to a T-curve with a lower adjustment
value. Refer to 7.1 for more information. Position Units: Setting the unit that users
prefers for the operation. This has the same effect as the setting function in Quick
View on the main screen.

P2P: Point to Point.
Relative move: Relative motion.

Jog: This stands for a continuous motion. Users can define a current value in the
current mode to perform the continuous motion at a constant current.

Home: Homing.

Common Gain: The higher the common gain, the higher the servo stiffness. Users
can use this value to adjust the servo stiffness. However, if the servo stiffness is too
high, the system may become unsteady and cause vibration and electric noise. The
stiffness value must be reduced in this case.

Status Display: Display the status.

enable sw limit: Enable the software limit. The function will restrict the travel of the
motor.
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=Peﬂomance center [:”E]E
it &[] T

Position Velocity ‘

9 K
\’ Vmaxc 251258. cqunt/s Set scope..

WV min: 248438.

@ Vavg 249978.

Veloc&Ripplet +-|B.562568 x

% =|(Vmax-Vmin)/ (2*Vavg) | *100%

Fig. 6-6 Performance Center - Velocity Ripple page

V max: The maximum peak value of the velocity ripple.
V min: The minimum peak value of the velocity ripple.

V avg: The average peak value of the velocity ripple.
@ Velocity Ripple: Velocity ripple.
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6.3. Scope

The D2 drive provides a Scope function for users to observe all physical values during
the adjustment of the machine and determine the result of the adjustment. It also allows
users to find the cause of the error when the drive is unable to perform its task.

Click the [&= or === | button in the Performance Center to enter the Scope
window. Click =«-==. | on the Position page and Velocity Ripple page to display
related physical values. As shown in Fig. 6-7, users can observe the real-time waveform
of the physical value after selection of the parameter.

5 LB

O~

4 Position Error

1 Feedhack Position
2 Reference Position
3 Target Position
4 Position Error
18 Feedhack Uelocity
11 Reference Uelocity
12 VUelocity Error
28 Reference ficceleration
38 Actual Current
31 Connand Current
4@ Analog Conmand
41 Bus voltage
42 Servo Uoltage Percentage
43 SIN-Analog Encoder
44 C08-Analog Encoder
45 PUM command
46 Digital hall hits
58 Amplifier Temperature
Soft-thernal Accunulator

count/s"™2

1 Feedback Postion ount )
Time(s) 10

Fig. 6-7 Scope

(D Physical value: Click O directly to select the physical value to be observed.
(2 Unit: Click (2 to select the unit for the physical value.

(3 Number of channels: Click 3 to select the number of channels (1~8) to be
displayed simultaneously.

@ Time range of the scope: Set the time length for a screen on the horizontal axis. Unit:
Seconds.
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Table 6-2
Symbol | Name Description
- The switch of the scope. When the switch
= Scope On/Off (PageDown) is turned OFF and turned ON again, the
scope will re-retrieve data.
Change of the display waveform mode.
. View in paper mode (Ctrl+T) The Normal and Paper modes are
- available.
Toaale scobes window Display of all selected physical values on a
- 99 P single screen. Click to switch between
== (PageUp) .
physical values.
o . : Adjustment of all physical values to a
= Fit graph to window suitable scale.
= Fit graph to window Dynamical adjustment of all physical
dynamically values to a suitable scale.
Fit gra_ph to window Same as the above but the range on the
dynamically . : .
L + clip vertical axis can only be increased.
— Show last data with plot view Drawing using the plot view tools based on
& tool the data of the scope.
- Reset scope The scope will re-retrieve data.
, , All physical values are drawn on the same
Show all plots in same window . i
] screen and share the same vertical axis.
Connecting the physical value set in the
& Open recorder window Scope window to the Data Collection

function.
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6.4. Data collection

In addition to the Scope function for observation of the physical values, there is a tool
that offers more setting options for data collection and more advanced graphical display
and processing functions. The Data Collection function allows users to set shorter or
longer sampling time and provides a conditional trigger mechanism for activation and
deactivation of data collection.

In the open recorder window (Fig. 6-8), the program automatically picks up the physical
value selected on the Scope page for future data collection. The main function is
described as follows:

% Data collection ver 2.093 g‘:i@

File Tools Slaves
—

@ [~ Start event . samples @008 [~ Circular
v Upd vars
\A Rate 1 J
I Stop event Fr-15808/rate= 15008 Hz
dt=1/Fr= B.0666667 msec
samples*dt= 3.33333 sec
coml, 115288 tamuz<{0>
$o 0%
@ ¥_pos_err 1 ®_vel fhf 1
R_ref_pos 1 ®_enc_pos
\ StarF ) 1

Graph
words/sample ¢ 16 hytes )

Fig. 6-8 Data collection

(1) Automatic collection by condition: For setting the start and stop conditions for data
collection.

For example, to capture the graph of the motion cycle, check Start Event to set to X_run
and check Stop Event to set to X_stop. After the setting is completed, click Start to bring
Data Collection to the standby state. When the motion of the motor starts, collection of
the data begins; when the motion ends, the collection of data stops. When the data
collection is completed, click Graph to plot the graph of the motion cycle.

For example, to retrieve the graph of the velocity cycle, check Start Event to set to

X _vel_fb>0 and check Stop Event to set to X_vel_fb<0. After the setting is completed,
click Start to bring data collection to the standby state. When the motion speed is more
than 0, the collection of the data begins; when the speed is less than 0, the collection of
the data stops. When the data collection is completed, click Graph to plot the graph of
the velocity cycle.

(2). Manual collection button: Click the Start button to start the collection and click the Stop
button to stop the collection. Click the Graph button to open the Plot View and draw a
graph based on the collected data.

(3) Sampling frequency (Rate) and the number of the samples (Samples):

The sampling counts. Rate determines the sampling frequency. For example, when
Rate is set to 1, the sampling frequency is 15000Hz and when it is set to 2, the sampling
frequency is 7500Hz. The maximum sampling frequency is 15000Hz. If too many data
are collected, early finish of the collection may happen due to the limit of the bandwidth.
Users can reduce the number of the physical values to be collected to solve this
problem. dt is the sampling time. Samples*dt is the total collection time of the data.
Users can increase the total collection time by increasing the Samples.

(4) The internal variables corresponding to the physical values of the collected data.
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6.5. Plot view

The Plot View is a function of the Data Collection. It allows graphs can be drawn based
on the data collected in the Data Collection, and provides powerful analysis function for
different measurements and operations. There are 4 areas (function menu area, main
function key area, physical value display area, graphical frame area) and a timeline
scroll bar in the Plot View, as shown in Fig. 6-9.

Eunction menu B¥ MEGA-FABS Motion Systems, Plot view, Yer .47 =13
Tl Viw Took Flois

BEEEwr = ||| B EREHN @ o )

vV X_pos_err
X
1

Main function
keys area —»

0

-200

S T ;
Physical value y I_\J ‘_‘ J—_ﬂ——‘

display area=——»
-500000

I v ¥_tef_pos 50000 ;
D L//
-50000

pud
L] *
-50000¢ = - . = = o

. 120Jan/2013 07:01:50 i 7 4 E 3
Graphical frame Time (s2c)
area >

Fig. 6-9 Plot view introduction A
6.5.1. Graphical display mode

The graphical frame displays the number of channels.

The graphical frame area is mainly for displaying the graph of physical values. When the
graphs of physical values are collected in the Scope or Data Collection window, all
physical values selected by the scope are shown in the Plot View. Users can adjust the
number of the channels for the graphical frame within an upper limit of 8. The icons in
the main function keys area are described below:

E . Set the maximum number of channels.

% . Display a single channel.

To observe the graphs of 2 physical values, click = and select 2 graphs to set the

—
number of channels to 2. To observe the graph of 1 physical value, click E and select
graphs to set the number of the channels to 1. The Fig. 6-10 shows the situation in
which only two physical values are selected in the Scope or Data Collection windows.

162
HIWIN Mikrosystem Corp.



D2 Drive User Guide v1.2

ﬁ MEGA-FABS Motion Systems, Plot view, Yer 8.47
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Fig. 6-10 Plot view introduction B

(1) Display or hide physical values

6. Tuning

If users uncheck a physical value, the graph of the physical value will be hidden in
the graphical frame area. Fig. 6-11 shows that 2 physical values are unchecked. To
uncheck all physical values, click the icon in the main function keys area:

: Uncheck all physical values.(Or click the Delete button.)

E MEGA-FABS Motion Systems, Plot view, Yer 8.47
Fil: ¥iew Tools Elots

EEX

=Rl li i rEL T & M B D F Of | W

|

IF %_ref_pos

IF X_vel_fbf 200000

0

-200000,

ez

200000

0
23Jani2013 02:23:51 0

X
-

6 B
Time (sec)

/|

10

“EXHE  cEXE  ~ExE

Fig. 6-11 Plot view introduction C
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(2) Zoom in/out

To observe the subtle change of a certain segment closely, use the solid-line and
dashed-line borders to select the area to be zoomed in. The Plot View allows users
to zoom in/ out the X and Y axes. The followings are the icons and operations in the
main function menu:

.Zoom in the graph between the blue solid line and dashed line on the X
" axis.

| : :

=t :Undo zoom.
Z] :Redo zoom.
% :Cancel all zoom-in displays.

: Zoom in the graph between the red solid line and dashed line on the Y axis.

m : Cancel the zoom-in action on the Y axis.

(3) Zoon in/ out on the X axis

To zoom in on the physical value graph ranging from 6 to 10 seconds, use the left
key to move the blue solid line or use the right key to move the dashed line to frame

this segment. Then click |*— to zoom in Fig. 6-12. To zoom in on a much smaller
segment (e.g. 7~9 seconds), repeat the above steps. To see the previous zoom-in
segment (6~10 seconds), click =T .If =l is clicked again, the zoom-in segment
within 7~9 seconds will be displayed. Regardless of how many times you zoom in,
use X to display the original graph (Fig. 6-13).

E% MEGA-FABS Motion Sysiems, Plof view, Yer 8.47 (=13
File ¥#w Tools Plots
FEECEIEE B EEEH L e A o 5 % F
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: ]
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1

fiv < vel_flf 200000 f =
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]

0 1

L :

]

-200000! -

1

i
v ¥_ref_acc | 2e+6 “
_n ﬂ ‘ >
. l J @
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i
el -2e+6 i
¥ ¥_enc_pos 400000 1‘
58,239 ‘ £
]
200[0:/ } —
! 4
1] 1
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Fig. 6-12 Plot view introduction D
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ﬂ MEGA-FABS Motion Systems, Plot view, Yer 8.47
File View Tools Plots
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Fig. 6-13 Plot view introduction E

(4) Zoon in/ out on the Y axis
To zoom in on the Y axis, press and hold the Ctrl+X and left keys to move the red
solid line, or the Ctrl+X and right keys to move the red dashed line to select a suitable
segment (Fig. 6-14). Then click ﬂ at the upper right corner of the screen to
enlarge the graph within the selected segment on the Y axis (Fig. 6-15). If the values
on the Y axis in the graphical frame are locked and shows red, the vertical display
range will not be dynamically adjusted when you drag the horizontal scroll bar (Fig.
6-15). If you click the m icon at the upper right corner of the screen, the original

graph on the Y axis before the zoom-in will be displayed. Refer to Fig. 6-16 for the

illustrated description.

ﬂ MEGA-FABS Motion Systems, Plot view, Yer 8.47
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Fig. 6-14 Plot view introduction F
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ﬁ MEGA-FABS Motion Systems, Plot view, Yer 8.47 [Z”E@
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Fig. 6-15 Plot view introduction G
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Fig. 6-16 Plot view introduction H

When the area is framed using the blue solid and dashed lines, the value of dt, 1/dt
and dSamp will appear at the bottom of the graphical frame area. dt refers to the time
in the area and dSamp refers to the sampling numbers in the area.

(5) Display one physical value in different channels
To move the physical value to another channel for display, click the physical value to
form a box of dashed line and drag the box to the specified channel.
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(6) Physical value display
When the blue solid line moves to a specific time point, a figure that shows the
amount of the physical value at this time point will appear below the physical value.
The figure is displayed decimally or hexadecimally.

The icons in the main function keys area are as follows:

He=4: Display the value hexadecimally.

D :Display the value decimally.

6.5.2. Save/open files

6. Tuning

In the Plot View, the types of the files which can be saved are text files (.txt), picture files
(.bmp) and special Plot View files (.gpp). The .txt file is used for saving the figures of all
physical values within the retrieving time, while the .bmp file is used for saving the
graphs of all physical values as pictures. The .gpp file is the only file which is allowed to
be opened in the Plot View. Therefore, if User needs to open a file in the Plot View,
remember to save it as a .gpp file. Click the following icons in the main function keys
area to save the files as the .txt and .bmp files:

: Save the figures of the physical values as a .txt file.

[s : Save the graphs of physical values as a .bmp file.

Select Save (Open) in the File function menu to save or read the Plot view .gpp file (Fig.

6-17).

g MEGA-FABS Motwon Systems, Plol view, Yer 8 47
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Seve o BMP file

Print

Reset plots

a

v ¥ _enc_pos
50,239

23)anf2013 02:27:058

Time (sec)

zt ® E ¥ ﬂ # & |l Ex D F % £
0
=
150
1
10 (
200000|
'lnf‘ s
0 7= & [
o 3
~ a
,EJU[DDW"’
2e+6f
g
1e+6) /
nl | —
50000, \-\ J';{
\\ 4
N e

HIWIN Mikrosystem Corp.

Fig. 6-17 Save as .gpp file
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6.5.3. Mathematical operation

The Plot View also provides the operational function of physical values, such as
integration, differentiation, addition and multiplication. It allows User to operate in the
Plot View and observe the operational result directly. It also provides the maximum
(minimum) of the physical value, ripple calculation and spectrum analysis functions.

(1) Statistics table
Click &~ to show the table in Fig. 6-18. The table shows the maximum (minimum),
average, standard deviation (rms), Rip and RipA of the physical value in the selected
segment. Among them,
Rip = standard deviation/average,
RipA = (maximum-minimum) /average.
Main function icons are as follows:

. The maximum (minimum), standard deviation (rms) and ripple calculation of the
" physical value.

N
Plot Maxcimum Minimum
pos_err 619 -169% Ave: 19
Long(32 hit> samp: 125228 samp: 108,652 Rip:= 493.28
Rme: 96.9867
RipA:= 4888 .06
vel _fhi 54375 —53437.5% fAvr: 6888._48
Float<32 hit> samp:= 128169 samp: 184,260 Rip:= 572 .95
Rms: 39467.%
RipA:= 1565.11x
ref_acc 187587 —-187587 Avr: 18981 .6
Float<32 hit> samp: 184,875 samp: 148,174 Rip:= 392.345%
Rmes: 74473 .4
RipA: 1975.68%
enc_pos 38,467 —4@,835 fAve: —16,738
Long(32 hit) sanp:- 149,858 samp: 112 487 Rip: —142 _.373x
Rms:= 23820.3
RipA: —46%.203x
Range: 91,238...149 858, delta=58621, total 456,928 Ts=6.66667e-5

Fig. 6-18 Statistics table

Select Tools Math Operation from the function menu or click '* to open the

window (Fig. 6-19). Then select a suitable mathematical operation. In the case of
addition, for example, click Linear and select pos_err and vel_fbf from the drop-down
list. Then name the new physical value in the "New plot name" field and set the color.
Click Create to generate a physical value (lin_1) by adding the pos_err and vel_fbf
(Fig. 6-20).0Other mathematical operations are same as the addition in the operation
method. The icon in the main function keys is as follows:

* . Mathematical operation.
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Math operation

I Y

i Y

Iﬁ Plotl
on ‘

Plot2

pPoOS_err vel fFhf

Fpos_err
vel Fhf

Deri
Intes
Line:

Mon
Shift
Scal

LPF
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B Nie e Nie Bie The Nie TC Nie e |

ref_acc
enc_pos

ar

1 =plotl+ 1 *plot2

Multiply

linear
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Bestfit

New

plot name: |1in_1 Set Color ... |

Create |

Close

Fig. 6-19 Math operation

ﬁ MEGA-FABE Motion Systems, Plot view, Yer 8.47
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Fig. 6-20 Math operation connected to Plot View
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(2) Fast Fourier Transform (FFT)
Click £ in the main function keys area to open the window as shown in Fig. 6-21.
Select a physical value (e.g. pos_err) for implementation of FFT. Click Run FFT to
generate the transformed graph as shown in Fig. 6-22. Users can click ¥ to

cancel FTT. The icons of the main function keys are shown below:

Al Implement FFT for a physical value.

P& - cancel FFT.

" FFTverl0 EE
i Samples: 456,928 ‘
pos_err LI Neer Power 2: 524,288

" Extend to Pouer2, 92,961,472 steps
" Extend to Power2 hy zeros, 9,961,472 steps
" Extend to Power2 cycly, 2,961,472 steps
@ Direct FFT. 111,833,564 steps

Run FFT Stop Cancel

steps: @ 573

Fig. 6-21 FFT settings

8% MEGA-FABS Motion Systems, Plot view, Yer 8.47
File View Tools

HEE» v [ zt bl ) = w |l mex D F O | 3

v Amp
10| s
I~ Arg (4]

il | fi“w

23/Jan/2013 02:27:05 50 100 150 200 250

FFTX_pos_earr Frequency {Hz)

Fig. 6-22 FFT Plot View

(3) Natural logarithm
The natural logarithm function to express the X axis in logarithmic form and it is only
applicable after FFT is completed. Main function icon is as follows:

: Express the X axis in logarithmic form. It is only available after FFT is completed.
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6.6. Advanced gains

6. Tuning

Important tasks of the servo drive include the time it takes for the motor to move from
start point to the specified position (of Move & Settle), the position error and the velocity
ripple. The improvement of these performances is to be achieved through tuning of
gains and parameters. Tuning common gain is the simplest way for the D2 drive to
improve the motion performance of motor. The higher common gain causes higher
servo stiffness. However, if the servo stiffness is too high, it will bring about system

vibration or electric noise depending on the mechanical status.

B2 Performance center

Advance
T
Pasition Valacity
Riﬂe
Target radius: 188 count Setscopa.
Debounce time: 180.8 msec
Mave time: 8.8 msec
Setlling time: 8.9 msec
Total time: 0.0 msec
I~ enanle swlimit
P1 Il
a P ' L B o [ T
[1]
Disable{F12) I Motion Protection
Poaition Units Epoad 500888,
Zarn count Acc. 3.0A0ARe +7
Dec. 3.0ARARe +7
Stop motion Dec. kill 1.50808a +7
Smooth factor 308
+ pae M Repeat ] GOMIP1
Diwell tima:
1000 mse; P2 10BARA GodiP2
" Relativamove  Distance
1
 Jog J“ J’
 Home & Home |
Il

Pz

countis

countis’2
countis"2
countis'2

3ARARA

EEX

Common Gain
0.508080

Slalus

AHardware Enable Input
ASonware Enabled
LAservo ready

AFPhase Intializzd

i tiaving

mHomed

= mode

Fig. 6-23 Performance center

Common

The system also provides advanced gain tuning functions in case that the common gain
cannot fulfill required performance. These functions include the Filter, Acc feedforward,
Gain Schedule, Analog input and current loop.

HIWIN Mikrosystem Corp.

171



D2 Drive User Guide v1.2 6. Tuning

6.6.1. Filter

The filter is located inside of servo control loop and mainly used to eliminate the problem
caused by high frequency vibration of the system or deal with the resonant frequency of
the mechanical system to improve the control performance of system. The D2 drive has
two filters that can be used concurrently and set as a low pass filter or a notch filter. To
design a filter is often done by analyzing the system characteristic in frequency domain.
User can click the button in Fig. 6-24 to open the emulated interface of Bode
plot. The settings of two commonly used filters are described as follows.

Bodz..,

B e v o . )
Filter Azc Schedule Analog current VSF Fricion
feearorwara | Gains +vpg | input 100p Compens’
Bode.
Fitter 1 Filter 2
111 2608 . 58 121 0. BIHPEA
13 8.787187 2 B.787080
GESICET T 2.1 0. 60800
k2] 0. BUouen 12 k2| 0. 80800
& Lowpassflter  cut-offrequncy 288 * Lowpassfier  cut-of frequncy| 268
" Noteh nitar Nolch frequncy| ZH8  Notchfiner Motch frequncy| 268
¢ Disale niter  Disaie fiter
Generale filler Generate filter
V actvate 13

(1) Low pass filter

A setting of a typical low pass filter is set as follows:
Fr: Cutoff frequency. The unit is Hz. 500Hz can produce an excellent result in
general applications and reduction of the frequency can be considered in some
cases. However, control performance will be affected if the cutoff frequency is

too low.
xi: Damping ratio of the filter. The value ranges from O to 1.;
k1: 0.
k2: 0.
& PID fker [ESYEE—=)
™ Gain qinfds’
* Gain u
- oraa = 5
" Phase(deg) \
™ Myquist \_ 1o
(" Phase _Gain .I,‘ 15
" Nichols b‘. o
¥ Points
" Hertz \ =25
(" Radisec 11l ._‘\\ 11 =10
Full screen \.. i
\ 45
x [ L
%“.i
10 100 [
1 Herlz 7508
Slep €.8%
Filter coffiecents
First Second ‘
" 288 ]
1 0.707107 W 08.787 Set default
Lant] e Disable filtar
k2@ a Help.

Fig. 6-25 Low pass filter
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(2) Notch Filter

When there is an improper resonate frequency in the mechanical system, (e.g.,

6. Tuning

10~250Hz) and the resonance cannot be eliminated through mechanical correction
or design, a notch filter can be used to solve this problem. The setting of a notch filter

is usually configured with reference result of the frequency analysis.

A setting of a typical notch filter is set as follows:

Fr: Cutoff frequency. The unit is Hz.
xi: Damping ratio of the filter. The value ranges from 0 to 1. The band of the filter
becomes narrower when the ratio is closer to 0. It becomes wider when the ratio

is closer to 1.
kl1: 0.
k2: 1.
B PID filter EER
 Gain Gaig Cdbhd
* Gain[db) L)
" Phase
" Phase[deg) -1
" Nyquist
" Phase Gain [ |2
" Nichols
v Points -3
« Hertz
" Radfsec r4
Full screen B Rac
— _6
=7
10 100 1000
1 Herz 7500
Slep @.85
Filter coffiecents Update from Cont
L Gl Send to Cont
r 208 e
0 8.1 8 Set default
kKl e ki Disable filter
1 k2| @ Help...

HIWIN Mikrosystem Corp.

Fig. 6-26 Notch filter
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(3) Automatic resonance suppression filter (f3)

The completion of the auto gain tuning will also start the f3 filter. However, when user
drives the motor and finds that system vibration is not effectively suppressed by f3
filter, user can uncheck the Activate f3 option (the red frame in Fig. 6-27) in the Filter
tab of the Advanced Gains, and manually set up Filter 1 and Filter 2 to suppress

resonance effectively.

f1.fr 288 . 888

f1.xi| 8.787187
f1.k1 0. 000000
1 k2 0. 00008

+ Low pass filter
" Notch filter
" Disable filter

cut-off frequncy, 208
Notch frequncy| 268

Generate filter

Iv Activate f3

- ~
|2 Advanced gains @E@
Filter Acc Schedule Analog current VSF Friction )
feedforward | Gains +vpg | input loop Compens'
Bode...
Filter 1 Filter 2

f2.fr 8.98RAAA
f2xi B.787008
f2 k1 0.B000000
f2 k2 B.B800008

@« Low pass filter
" Motch filter
(" Disable filter

cut-off frequncy| 208
Notch frequncy| 200

Generate filter

Fig. 6-27 {3 filter
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6.6.2. Acceleration feedforward

6. Tuning

The position error is usually more significant during acceleration and deceleration,
especially when a higher moving mass or moment of inertia is applied. Setting the acc
feedforward parameter can effectively reduce the position error during acceleration and

deceleration.

|2 Advanced gains E@u
Filter Acc Schedule Analog Friction
feedforward | Gains +vpg | inpul Compens’
Acc feedforward gain
8.008808

— Tune acc feedforward gain

1.Press Setscope... |

2. Set Acc feedforward gain to 0.
3. Let motor move atthe desired high acceleration.

7. Put the result into Acc feedforward gain.
8. See the position error reduced.

4. Write down the maximum Command Current during acceleration from the scope.
5. Write down the according maximum Reference Acceleration from the scope.

6. Calculate max. Command / max.Reference Acceleration.

Fig. 6-28 Acceleration feedforward (Acc feedforward)

The procedures for adjusting the acceleration feedforward are described below:

Click the Set scope button to
show the scope screen.

Filter Acc Schedule

Dec kill| 1.76691e+?  count/s*2
Smooth factor| 508

n Analog current |VSF
2 RS g mwo | Bne 0 Set Acc feed forward gain to 0.
Acc feedforward gain
#.000060
—Motion Protection —
Speed 500000 . countis
Acc/1.76691e+6  counts'2 Set the maximum acceleration
3 Dec 1.766%91e+6  countis*2

as required.

@ p2p M Repeat P10
4 Dwell time: S—
[ 1000 msec P2 50000

HIWIN Mikrosystem Corp.

Use the P2P function to move
the motor back and forth.
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......

4 Position Erver

150000 Rate=211 6K

DSP rate

i
SEND s HER

Record the command value of
the maximum current in the
acceleration segment. You can
see the Command Current is
16 in the acceleration segment
in this example.

Record the maximum
reference acceleration value in
the acceleration segment.

The reference acceleration is
950,000 count/s”2 in this
example.

Divide the value in Step 5 by
the value in Step 6: Acc
feedforward gain=Command
Current/Reference
Acceleration=16/950000=1.68
421e-5.

3 Advanced grins

fiar Acc
feediorward

Gans +

Acc feedforward gain
a1.684210-5

ule Analog

current
vpg mput loop

Enter the result acquired in
Step 7 in the "Acc feed forward
gain” field.

9 — Scope: Axis: E_

4 Position Error

DSP rate=15000Hz, Rate=202.8Hz

SENE @80 Illrlﬁ@

Time(s) 18

Observe the position error
value and you will find it
decreases from 90 counts to
65 counts in the acceleration
segment.

HIWIN Mikrosystem Corp.
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% Notes :

6. Tuning

When the motor begins to move, the graph appears on the Scope (Fig. 6-29). You

can use the "Toggle sc

opes windows (Page Up)" button to switch between the

graphs of a single physical value. Clicking this button repeatedly will toggle

between the graphs of
error in sequence, so t

_j Scope: Axis: X

the command current, reference acceleration and position
hat users can read the values of these graphs easily.

. T
= Command Current is 16

=
W’*} |
il |
* Switch
Reference Acceleration is @ between
950000couNt/s"2 = Scope
& screens
28 Reference Accelerat » 8| count/s"2
‘ Position error is 90 counts
| ]
mw‘l_..m—\ I_, u.w.u.]k..\. ~.-1‘,.mw....1',,.“| e W
f ‘
4 Position Error -1 |count
DSP rate=15000Hz, Rate=211.6Hz Time(s) 18
Fig. 6-29 Motion track of the motor
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6.6.3. Schedule gains and velocity loop gain

(1) Schedule gains

A complete motion control can be divided to three stages:
Move: From the start to the end of trajectory planning.
Settling: From the end of trajectory planning to the in-position stage.
In-position: Completion of the position settling.

The purpose of the schedule gain is to adjust the servo stiffness to be output at each
motion stage (Move, Settling, In-position) based on the common gain. Adjustment of
the gain at each stage is conducted proportionally. The original common gain is used
when the setting value is 1 and the gains are reduced when the setting value is less
than 1.

The corresponding parameters at each stage:

Move: sg_run.

Settling: sg_stop.

In-position: sg_idle.
If common gain=0.5 and sg_run=1.2, the common gain that is practically used at the
Move stage is changed to 0.5*1.2=0.6..

The same is applicable at the Settling and In-position stages. The constant common
gain is changed appropriately by using the schedule gain to meet the requirements at
different stages.

|® Advanced gains l O | G |-
Filter Acc Schedule Analog current VSF Friction )
feedforward  Gains+wpg | input loop Compens’
Schedule Gains vpg
Velocity Velocity loop gain (Primary vpa)
B.8B8532455

Freq analyzer

Time
sg_run sg_siop sg_idle
1.068 1.08088 1.86808
svpg_run svpg_stop svpg_idle svpg_smooth(ms)
Moving Setling In position
Scheduled Gains according to I/0
Secondary CG Secondary vpg
@.300088 Copy from Primary CG #.80285780 Copy from Primary vpg

Fig. 6-30 Schedule gains
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(2) Velocity loop gain (vpg)

6. Tuning

The velocity loop gain (vpg) is an internal control parameter of the D2 drive. The

default value is computed by using the parameters user defined in the Configuration
Center. Modification of vpg is not needed in general condition, but User can use the
Freq analyzer to adjust its value. The steps are as below.

Step Graphical (HM) description Operation
& Freq analyzer junior 111 , s1=0
File  Modes View
" Gain Fr. Stepsdebl | Del Current
& Gain(db) plant plant
¢ Phase Amplitute | 489 .6 Close loop deblistep. gains
" phidag) Signal offs| @ WP
" Nyquist Signal [RLFeE Lpos et st¥hg:
 phegain Inout| ¥_ref _pos_ext Load:
¢ Michols output|¥_vel £h [ show also stepper bode
¥ Points Run Set Fr, C“Ck the Freq analyzer
I Odh cross button on the page
& Herz Enable Bain<dh> g i
1 e | IEEE | 10 as shown in Fig. _
Fulser | | SMemable | \ 6-30. Then following
g Screen appears.
MEnabled [
APhase Initialized
MW mode 1
Clrinf s;ns_'a;palgl (k) 2
JRNEEAN o
o | .
-4
Idle time
8.1
Diata time 6
8.1
-8 .
, (e Click the ___enanie
ster = button.
81 10 108 1808
2 Hertz 2080
#h Freq analyzer junior 1.11 , s1-0 E\@\E\
Fle Modes Fiew
© Bain Fr.[ 2088 Stepjdcbl  Debl Current
& Gain{dh) plant plant
 Phase Amplitute | 186866 Close loop dohl gain
© phidem Signal offs[@ g
© MNyguist Signal[#_disturh
o Zﬂ*ﬁualm Input] B_comnan a Load CI|Ck the Tur
© Michols Quiput/ ¥ vel £h
™ Points Run SetFr. N
button to activate the
@ Herlz G3inCdb)
¢ e Jilg 1 frequency analyzer.
| o | g / \\\ Motor vibrates from
3 jEnah\Ed L \ i LF to HF, yOU ma.y
it o head the HF sound
ot | | Sptaven \’\ I at the end. Then a
delete
delete all \SE frequency response
\2 dlagram appears on
i3 ime \ the screen.
Data time Ll
8.1
Mim oyeles
Step
8.1 a 108
2 Hertz 1808
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File Modes View

i Freq analyzer junior 1.11 , s1-0

" Gain

& Gain(dh)
" Phase

" ph(deg)
" Nyquist
" ph+gain
¢ Nichols
¥ Points

-

¥ Odb cross
&+ Herz
 Radisec

Full scr

i

Clrinf

delete all

Sl

Idle time
8.1
Data time
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Left click on the
frequency response
diagram and a line of
-20dB appears on
the screen. Press
and hold left key to
drag the line to the
position close to the
bode diagram as
shown in the figure
below. The Gain is
re-computed during
the movement of
line, and vpg value is
displayed on the
screen.

The Gain is increased
when the cursor line is
dragged downward,
and decreased when
the cursor line is
dragged upward.

Click the send
button to save vpg
value to the RAM of
the drive.
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6.6.4. Analog input

When in current/velocity mode, the voltage command transmitted from the host
controller may have a bias for many reasons. This may bring about distortion of the
command and affect the performance. In this case, the analog input function can be
used for bias correction and compensation. User only needs to click the Set Offset

(=== |) button for system to execute the auto measurement and modify the offset.

|=. Advanced gains |L@ld—hJ
Filter Acc Schedule Analog current VSF Friction .
feedforward | Gains +vpg  input loop Compens’

LN BRI

40 Analog Command -17.038 mU
DSP rate=15000Hz, Rate=374.8Hz Time(s) 18
Offset
Analog input ofiset O, OOO my

Set Offset

Fig. 6-31 Analog input
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6.6.5. Current loop

The gain values (Ki and Kp) of current loop are basically calculated by using the
parameters of motor which is selected in the Configuration center and No adjustment is
needed normally. But they can be adjusted by using this function if the parameters of
motor were not set correctly. Noise might be generated if the gain of current loop is set
too high.

B Advanced gains E‘Ji_gﬁg
Filter Acc Schedule Analog cumrent VSF Friction i
feedforward | Gains +vpg | input loop Compens’ Jo—
Plparameters—————
Ki| 946 . 746
Kp| 1327.32

—Current filter
Frequency ©.000008

i Hz
e sanRaa Default |
Damping factor(xi) 8.787008

Freq analyzer |

Fig. 6-32 Current loop
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6.6.6. Vibration suppression function (VSF)

The VSF is used to suppress the vibration generated by the motor in motion. The
vibration is significant when a cantilever beam is used as the loading mechanism. User
can use a scope to measure the vibration frequency at the location where vibration is
obvious and enter the measured value in the Frequency column. The "enable VSF"
must be checked to enable the VSF. User then needs to move the motor for verification
of the effectiveness. When the motor is moving, user can use the VSF factor value (1.0
by default) to adjust the effect of the suppression. The allowable range is 0.7~1.5.

Filter Acc Schedule Analog current VSF —J
feedforward Gains + vpg input loop
™ enable VSF
Frequency ©.000000 Hz (0.1 ~200)
VSF factor 1 .00000 0.7 ~15)

VSF(Vibration Suppression Function) is feature which may help to eliminate low frequency
vibration during motion

1. Use scope or data collection tool 1o review the frequency of vibration during motion.
2. Set VSF factor to the range recommended above. a value of 1 will be good In most cases.

Fig. 6-33 Vibration suppression function (VSF)
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6.6.7. Friction compensation

6. Tuning

The position error is usually more significant in the period of acceleration and constant
speed motion, especially for the use in a higher moving mass or moment of inertia.

Setting the friction compensation parameter can effectively reduce the position error in
the acceleration period. Fig. 6-34 shows the setting page of the friction compensation.

Filter

o = W RS

-

Acc Schedule
feedforward | Gains +wpg

current
loap

Analog
input

VSF

friction compensation 8. 000000 0.1% drive peak cur

Tune frictioh compensation

. SetFriction Compensation value to 0.

. Put Dweell time to 500ms.

. Let motor move back and farth at the desired velocity.

. Observe the command during constant speed motion, and calculate average value.
. Putthe average value into Friction Compensation values.

. See the position error at the start of motion reduce.

Friction
Compens*

B

Fig. 6-34 Friction compensation
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The operation steps of the friction compensation are described below.

Click the Set scope
1 Set scope... | button to enter the
scope screen.
Advanced gains
Fricti . .
S R S e S S Compens' |_| Set the Friction
Compensation to 0.
friction compensation 8. BBBERA 0.1% drive peak cur
—Motion Protection
Speed 300000. countls
Acc|1.00808e+6  counts’2 Set the desired
3 Dec. 1.00800e +6 countrst2 .
Dec. kill 3.8244%e+?  countis"2 acceleration.
Smooth factor 188
Set the Dwell Time to
(s | I—
4 P2 ﬂ “'fn‘::_‘*a‘ P1]@ _Gof1| 500msec. Use the P2P
560 msec P2 108000 GofiP2 function to move the
motor back and forth.
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6.7. Encoder signal confirmation

The encoder plays an important role in the servo motor control. It provides the drive with
the position or angle information to ensure the servo loop control. In D2 drives, the
functionality of the encoder output signal can be checked via the HM interface.

6.7.1. Encoder signal confirmation function

Click @ on the Performance Center screen or select Tools -> Encoder test/tune in the
function menu to open the function window and check the reading or signal of the
encoder for anomalies. The function window is shown in Fig. 6-35.

Faew

Encoder type: Digital

. Index ‘ Error

| Position 26678 mm |

Fig. 6-35 Digital encoder

6.7.2. Encoder reading confirmation

The signal of the digital encoder is comprised of two digital pulses with a phase
difference of 90°. Users of the D2 drive can use this function to check the encoder for
correct readings by, for example, rotating at a given angle and confirming whether the
position reading is same as the angle value.

6.7.3. Index signal confirmation

The Index lamp in Fig. 6-35 can be used to confirm the reception of the Z-phase signal.
It flashes green once when the drive reads the Z-phase signal.
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6.8. Loop constructor

The Loop Constructor function allows users to confirm the stability of the control system.
It provides spectrum analysis tools such as Nyquist, Nichols and Bode. In addition to
adjusting the filters and gain values (vpg, vig, ppg and CG), users can use this function
to change the parameters directly and observe the frequency response of the control

system.

6. Tuning

To enter the Loop Constructor screen, open the Lightening main screen and select
Tools->Loop constructor as shown in Fig. 6-36. Fig. 6-37 shows the Loop constructor

interface.

&' LIGHTENING, version 0.172, com? (USB), 115200

Conf./Tune BGEEN Language About

LCD Password....

Open plot view...
Dats collection. ..
Scope... (Ctl4F)
Encoder testtone
PDL...

Loop constructor...

Reset Amplifier

Communication setup...

(Celi3)

Upgrede/Downgrede firmwvere...

(Ct)

reset

Auis: X
e AC servo
el: FRMS402X1

Firmware version
8.826

(Cirl+U)

s cofigured to| Stand—alone Position Mode

Enable Input
nahled

Ccommunication ok

wdy

—Last error

—Lastwarning

Quick view
Position Units
count

=

38 Actual Current

1 Feedback Position

~| 8.9178231
>3

18 Feedback Uelocity

>| -17.5967

A_amp
count

count’s

Cimega_fabsidcelightening.dee -= d2(0) , C\mega_fabs\dcend2ip

Fig. 6-36 Tools->Loop constructor

b Loop construcior 0,21
File  Tiew -
= = Granh selaction n Bl oo Pog oo
H vpg tools I AT wel controller ™ Pos controller P in:--- P in: -
Gain o[ o o o marsin— & maraini
tuning I a o handwidih:--- han dwidth: -
?ﬂEr |F|Iler )  Gain Gain(db) 10
. 2 © Gain(db) Control/loop gain margin and phase margin
Filter fin e ~ |Jc Phase
e " phideg} A
Tl @  Myguist 2
nafe || EE | Spectrum analysis
flkz/ @ O Michals ]
A\ *[™ Show filter 1 v Points
e 2in
. ppaj@ I Qb et 4
Gain L — [T
tunlng " Radisec 10
Full scr ‘ 1 10 100 1000
10 Phasefden)
Window |,
adjustment
0
5
Step -10
(8.1 1 10 100 1000
1 Herz 2808
Fig. 6-37 Loop constructor interface
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6.8.1. File load/save

When using the Loop constructor function to analyze the control system, users need to
load the control system and gain parameters by selecting File->Load from the Loop
Construction interface. There are three kinds of files can be loaded, such as (1) Load
plant+gains from file... (2) Load plant from file... (3) Load gains from file... as shown in
Fig. 6-38.

(1) Load plant+gains from file...: Load the .lop file. This file contains the control system
and gain parameters.

(2) Load plant from file...: Load the .fgr file. This file contains the control system.

(3) Load gains from file...: Load the .gns file. This file contains the control gains.

# Loup constructor 0.21 E]@EI
Y View
Load planttgains from file Vel foop Pos loop
A Pos controller P margin:-— P margini-—
Losad plant from file. .. o @ margin:-— G margin:—
get gadns from controllswdrive Lood, godns from fils. . o bandwidth:-— bandwidth:-—
Set gamns to defanlt
i . Gain Gain(dk) 10
Send godns to controllecidcive
Gain(dh)
i " Phase
13 W (GG
_ " MNyguist
A & phegain
k2  Nichols 0
*[~ Show filter 1 v Paints
a v 3win
B I~ Odb cut =5
CG v Herz
" Radisec =10
Full ser 1 10 100 1000
10 Phaselde)
1]
5
Step 100
-1 1 1 100 1000
1 Hertz 2008

Fig. 6-38 Loop constructor load data from file

When it is needed to save the control system and gain parameters is heeded after the
loop constructor analysis, users can save them by selecting File->Save from the Loop
Construction interface. There are three kinds of files can be saved, such as (1) Save
plant+gains to file... (2) Save plant to file... (3) Save gains to file... as shown in Fig. 6-39.

(1) Save plant+gains to file...: Save the .lop file. This file contains the control system
and gain parameters.

(2) Save plant to file...: Save the .fgr file. This file contains the control system.

(3) Save gains tofile...: Save the .gns file. This file contains the control gain.
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E Loop constructor 0.

21

6. Tuning

» Jaoh selection vel loop Pos loop
Save plantspsins to file.. r AT Pos controller P margin: 63.1 (93.3Hz2) P margin. £3.3 (56.2Hz)
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Set gains to default Save gains to fils. —_
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Step
8.1 i) 100 1000
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Fig. 6-39 Loop constructor save data to file

The spectrum analysis provided by the Loop Constructor function can analyze the
Nyquist, Bode and Nichols plots of the emulated control system and generate frequency

responses.

6.8.2.1. Frequency response function

The frequency response can be represented by the transfer function of a dynamic
system and indicates the relative relationship between the input and output signals of
that system. Fig. 6-40 shows the control structure of the drive.

U(s)

U (s): System input. Here it stands for a command from the drive.
Y (s): System output. Here it stands for a position feedback from the encoder.

Current feedback

Drive
+
V(s)
Velocity feedback

A 4

PL(s)

Y(s)

Position feedback

d/dt

Plant

Fig. 6-40 Control structure of the drive
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Plant: PL(s) represents the relationship between the drive command and feedback

position. This Plant contains the mechanical platform, motor and feedback
system.

Controller: P(s) is the position loop controller, V(s) is the velocity loop controller and C(s)
is the current loop controller.

Open loop: The transfer function of the open loop system is G(s) =P(s)*V(s)*C(s)*PL(s),
meaning to ignore all feedback signals.

Close loop: The transfer function of the close loop is
T(s) = P(s)*V(s)*C(s)*PL(s)/((d/dt*P(s)*V(s)*C(s)*PL)+P(s)*V(s)*C(s)*PL(S)).

6.8.2.2. Nyquist

The Vel open loop (velocity open loop) and Pos open loop (positionopen loop) of the
emulated control system can be analyzed on the Nyquist plot for their frequency
responses. You can analyze the emulated velocity or position open loop by checking the
Nyquist plot. Analyzing two loops simultaneously is also possible. Fig. 6-41 shows the
Nyquist plot of the velocity open loop. When you click the curve on the Nyquist plot, the
frequency response value will be displayed for analysis of the control system.

(1) Vel open loop: The frequency response of the velocity open loop.
(2) Pos open loop: The frequency response of the position open loop.

B8 Loop constructor 0.21 EEE]
File Vaw
Granh selecion Vel loop Fos 100
¥pg tools W ~m ar P margln: B3.6 (45 4Hz) P margin: 97.5 (5.1Hz)
vpg B.08215158 *[ Velopenloop W Pos open loop G margin: 25.5 (680.1Hz) G margin: 34.9 (196.4Hz)
wig 314 Ul o bandwidth: 180 3Hz bandwidth: 8.6Hz
Fiter | Fifer = Galn ! yaurs Lok ALY
b C o, 1 A[a]g]
i 8 C Phasa || e I
11| 8. 707 £ Jpheg) s -
~ Myguist ||0.8 -
fiki 8 ~ phagain ||, - ) )
k2 ~ Michols - .
1.6
v Faints 2k
apa 314 ! 24
= Codbeut |, |
G 8.3 @« Heiz -
7 Radisec || /‘ \
Full scr 0.2 i '\‘
01 ‘f !
| s |
-0.1 al
-0.2 R\ ] /
-0.3 3 /
|
0.4 o y
05 ;s
0.6 }
0.7
0.8 e j)
¢
0.3 e | -
— -
1 -— -
Step
0.1 =1 08 =06 <04 S a— 0.2 04 0 08 1
5 6294.63

Fig. 6-41 Nyquist plot of the velocity open loop
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6.8.2.3. Bode

The Vel controller, Vel open loop, Vel close loop, Pos controller, Pos open loop and Pos
close loop of the emulated control system can be analyzed on the ph+gain plot for their
frequency responses. You can analyze the emulated velocity or position loop by
checking the Bode plot. Analyzing six loops simultaneously is also possible. Fig. 6-42
shows the Bode plot of the velocity open loop. When you move the cursor over the
curve on the Bode plot, the frequency response value will be displayed for analysis of
the control system.

(1) Vel controller (Velocity controller): The frequency response of the velocity controller.

(2) Vel open loop (Velocity open loop): The frequency response of the velocity open
loop in the control system.

(3) Vel close loop (Velocity close loop): The frequency response of the velocity close
loop in the control system.

(4) Pos controller (Position controller): The frequency response of the position
controller.

(5) Pos open loop (Position open loop): The frequency response of the position open
loop in the control system.

(6) Pos close loop (Position close loop): The frequency response of the position close
loop in the control system.
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Fig. 6-42 Bode plot of the velocity and position close loops
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6.8.2.4. Nichols

The Vel open loop and Pos open loop of the emulated control system can be analyzed
on the Nichols plot for their frequency responses. You can analyze the emulated velocity
or position open loop by checking the Nichols plot. Analyzing two loops simultaneously
is also possible. Fig. 6-43 shows the Nichols plot of the velocity open loop. When you
click the curve on the Nichols plot, the frequency response value will be displayed for
analysis of the control system.

(1) Vel open loop (Velocity open loop): The frequency response of the velocity open
loop in the control system

(2) Pos open loop (Position open loop): The frequency response of the position open
loop in the control system
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6.8.3. Filter

Fig. 6-43 Nichols plot of the velocity and position open loops

The control loop of the drive provides two filters to deal with HF noise, machinery
vibration and deficient structure rigidity.

6.8.3.1. Low pass filter

The low pass filter is used to deal with HF noise and machinery vibration. Fig. 6-44

shows the Bode plot of a low pass filter. Modification of the filter parameters (fr, xi) may
affect the frequency response used for the control loop analysis. The emulated control

system in combination with the frequency response of the low pass filter is very helpful
in real applications.

(1) fr: The cutoff frequency of the filter (unit: Hz). 500Hz can produce an excellent result
in general applications and lower frequency can be considered in other applications.
However, the control performance will be affected if the cutoff frequency is too low.

(2) xi: The damping ratio of the filter. The value ranges from O to 1.
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(3) k1: Low pass filter=0.
(4) k2: Low pass filter=0.
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Fig. 6-44 Low pass filter

6.8.3.2. Notch filter

The notch filter is used when a resonant frequency exists in a system and cannot be
eliminated by modifying the system mechanism. Fig. 6-45 shows the Bode plot of a
notch filter. Modification of the filter parameters (fr, xi) may affect the frequency
response used for the control loop analysis. The emulated control system in
combination with the frequency response of the notch filter is very helpful in real
applications.

(1) fr: The cutoff frequency of the filter (unit: Hz).

(2) xi: The damping ratio of the filter. The value ranges from 0 to 1. The band of the filter
becomes narrower when the ratio is closer to 0. It becomes wider when the ratio is
closer to 1.

(3) k1: Notch filter=0
(4) k2: Notch filter=1
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6.8.4. Gain tuning

Fig. 6-45 Notch filter

Loop constructor provides gain values and common gains (CGs) for the velocity loop
(vpg, vig) and position loop (ppg). Please refer to 6.6 for more information about VPG
and CG. These parameters can be used for gain tuning to emulate the stability of the
system after the tuning (Fig. 6-46).
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Fig. 6-46 Loop constructor gains
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6.8.4.1. Velocity loop

vpg is the proportional gain and vig is the integral gain. Both are the gains for the
velocity loop.

vpg: Adjustment of the vpg value many affect the transient response of the velocity
loop and increase its bandwidth.

vig: Adjustment of the vig value may affect the steady state error of the velocity loop,
and excessive adjustment may affect the stability of the system.

6.8.4.2. Position loop

ppg is the proportional gain for the position loop.

ppg: Adjustment of the vpg value many affect the transient response of the position
loop and increase its bandwidth.

6.8.5. Spectrum analysis

Loop constructor provides gain margin, phase margin and bandwidth settings for the
velocity and position loops. These parameters can be used for gain tuning to emulate
the stability of the system after the tuning. In Fig. 6-47, P margin means phase margin,
and G margin means gain margin.

HIWIN Mikrosystem Corp.
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6.8.5.1. Gain margin and phase margin of Nyquist

The gain margin is the loop gains (dB) that can be added before the close loop system
becomes unsteady. The phase margin is the amount of the phase delay that can be
added before the close loop system becomes unsteady.

(1) Gain margin:
The relative distance from the intersection of Nyquist with the negative real axis to
the (-1, jO) point is represented by G(jo); and @p stands for the frequency at the
phase crossover. Fig. 6-48 shows £G(jm,)=180°, For the transfer function G(S) in a
loop system:

1 .
Gain margin = GM = 20'0910](3(7) = —20l0g,|G(jo,)| dB

o)

The following results are derived from Fig. 6-48 the characteristics of Nyquist:

(1) If G(j») does not intersect with the negative real axis, then Gy} =0 and
GM == dB. If Nyquist does not intersect with the negative real axis at any finite
frequency, then GM = 0 dB. Theoretically, the loop gain can be magnified
infinitely before the insteadbility occurs.

(2) If G(jo)) intersects with the negative real axis between 0 and -1, then

0<[Gjm,} <1 GM >0dB |t Nyquist intersects with the negative real axis
between 0 and -1 at any frequency, the gain increases and the system is steady.

(3) If the Gljo) is at the (-1, j0) point, then (G, =1 GM =0dB |t Nyquist G(jo) is
at the (-1, jO) point, then GM = 0dB. This means that the system has become
unsteady and the loop gain cannot be increased any more.

(4) If G(j») passes through the (-1, j0) point, then [GU#,) >1 GM <0dB |t Nyquist
G(jw) passes through the (-1, j0) point, then GM is -dB and the loop gain must
be reduced by GM to ensure the steadiness.

A
JjimL
L(jo)— Plane
Phase crossover
O =0, o -
0 RelL
IL(jo,)
O«—w

Fig. 6-48 Gain margin of Nyquist
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(2) Phase margin
In Fig. 6-49, the phase margin is the included angle form by the straight line passing
through the phase crossover and the negative real axis on the G(j@) plane.

Phase margin = PM= £G(jes,) -180°

A
jimL

L(jo)— Plane

T ReL
Phase
margin
O«
Fig. 6-49 Phase margin of Nyquist
6.8.5.2. Gain margin and phase margin of Nyquist
40 | o, Gain crossover
20 L
i 0 - -
IG(jw)| (dB) 20 3 Gainmargin,(rad/sec)
-40 |
-60 |
Phase
margin
oL
) -90 L |
ZG(jo) (deg_)180 ~——_
270 | 1 w(rad/sec)
-360 | » Phase crossover
p

Fig. 6-50 Bode gain margin and phase margin
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6.8.6. Bandwidth

The Bode bandwidth is defined to -3dB as shown in Fig. 6-51.
Gain (dB)

A

0dB

-3dB .
Bandwidth

A J

Fig. 6-51 Bandwidth
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7. Protection
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7.1. Motion protection
7.1.1. Function overview

It is mainly for restricting (or designating) the maximum velocity, maximum acceleration
(deceleration) and emergency stop deceleration of motor output in motor motion. When
the host controller is used, the protection function will be activated and the motion
features will be restricted within the set limit value if the responding velocity and
acceleration of the pulse or voltage commands sent by the host controller is too big. The
drive has different protection functions for different operation modes. The followings are
the suitable parameters for all modes:

Table 7-1
. Velocity |Acceleration | Deceleration | Emergency
Limit parameter
. stop
Operation mode .
deceleration
Position Mode O O O @)
Velocity Mode O O O O
Force/Torque Mode @] X X X
Stand-Alone Mode O O O O

Note: "O" means active and "X" means inactive.

7.1.2. Velocity, acceleration and deceleration limits

Click -+ to enter "Performance Center" which shows the settings of motion protection.

I enahle sw limit

P1 l Pl
N e - - [
ik (]
Digable(F12) Motion Protection Common Gain
Position Units Speed 1.88088e+6  countis @.300888
Zaro count v Acc. 764899, countist2
Dec.| 764899. countis*2
Dec. kil 7.6489%¢+6 countis*2

Srnooth factor 568

Cdmbirm

Fig. 7-1
Table 7-2
Parameter name Description
Set the maximum velocity of the motor in the
Speed .
motion
Set the maximum acceleration that the motor
Acc. ) .
outputs in the motion
Set the maximum deceleration that the motor
Dec. . :
outputs in the motion
. Set the deceleration that the motor
Dec. kill
emergency stop
Smooth factor Smooth factor

You can also click % to enter "Protection Center" and observe the same group of
motion protection settings in "Motion Protection” on the "Protection” tab. The settings
can only be displayed, not written.
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@ Proteclion centex

Protection HYY limit Brake . |
protection
Position Units

Error windows count

maximum pos eror| 26214 count

Warning windows
Position error| 13187 count
Yelocity error| 1 . 8000e +8 countis

Limils
[ enable sw limit

Motion Protectior
Speed| 6.55360e+6 countls
Acc.[1.1291Re+18  countis"2

Dec|1.12910e+1@  counts'2 -
Dec. kill 2.25821e+10  countst I Display only. Cannot be
L modified.
Errar type setting

W Latch Amplifier over terperature error
I Latch Undervoltage error

Fig. 7-2

In the Motion Protection area (Fig. 7-2), you can set the maximum velocity, acceleration
and deceleration for motion. Click Position Unit to set units according to users'
preference. These settings are used in motion protection and the parameter for the
testing run. Therefore, users must confirm whether Motion Protection is set in
accordance with users' settings after using P2P, Relative Move, JOG and other motion
functions in the Performance Center.

When using the host controller to send motion commands (i.e., operating in the Position
Mode, Velocity Mode or Force/Torque Mode), it is strongly suggested that users set Acc.
and Dec. to 10 times the value of expected acceleration or deceleration to avoid the
restriction of motion protection. If you ignore the action and use the host controller to
send motion commands, the expected acceleration or deceleration may be not reached.

7.1.3. Cancelation of velocity, acceleration and deceleration limits

In the Position Mode, the velocity, acceleration and deceleration fields in the Motion
Protection of the Performance Center will be greyed out to show that the velocity,
acceleration and deceleration are cancelled when the Smooth Factor is set to 0. At this
time, the motor moves completely according to the pulse command of route planning
from the host controller and users can decide whether to cancel the drive limit function
based on needs.

7.1.4. Applicability of emergency stop deceleration (Dec.kill)

The emergency stop deceleration (Dec. kill) will be activated in the following situations:

@ In the Position and Velocity Mode, the rotating motor will stop emergently at Dec. Kill
deceleration when being disabled.

@ After users chooses "P2P" and "Relative Move" motion on the "Performance Center"
tab and presses Stop Motion (™" ),

® After home is found during homing procedure, the motor will stop at home.

@ The motor will stop in the JOG motion.
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Dec.kill is used for high deceleration. Thus, it is suggested using the maximum capacity
of the motor to set Dec.kill. The formula is described as follows:
Peak current=min (motor peak current, drive peak current).

Linear: Dec.kill= (peak current x force constant) /Total mass of a moving objects.
Rotation: Dec.kill= (peak current x torque constant) /load inertia.

7.1.5. Smooth motion

The smooth motion is used to lower the impact of motor force on load in the acceleration
and deceleration segment during motion. The purpose can be met by setting the smooth
factor. The value of a smooth factor is between 0 and 500. The higher the value, the
less the impact. A value of 1 means that the smooth function is not active. When a
higher smooth factor is used, in some cases the reduced output force of the motor is
helpful for the final settings during the positioning process. However, the move time will
unavoidably increase when the motion becomes smoother. Henceforth, tests on the
machine are needed to adjust the smooth factor and reach a balance.

The motion protection function of the drive can be disabled when the smooth factor is
set to 0. Moreover, the smooth factor is only effective and can only be set when the
drive is operated in the Position and Stand-Alone Mode. The factor is ineffective and the
velocity mode and the Force/Torque Mode.
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7.2. Position and velocity error protection

7.2.1. Position error limits

The position error exists in the servo control. When motor moves, the position error
becomes bigger. And some external factors may make the position error abnormally big,
such as the high friction caused by bearings or linear guide ways on machinery for lack
of lubricators, winding or overly tight chains in the case tray, foreign objects in the motor
stroke, motor clashing foreign objects or stops, the abnormal position encoder or
interference. For all abnormalities that lead to bigger position errors, an Error Window is
configured in the D2 drive. When the position error exceeds the Window, the drive will
generate an error message of "Position Error Too Big", start the emergency stop
procedure, send the brake signal and disable the motor. Refer to the Maximum Pos
Error Settings in 7.2.2 for more information.

7.2.2. Position and velocity error warning

In addition to the above-mentioned settings of the position error limits, the D2 drive also
has the pre-warning function. When the Position Error and Velocity Error exceed the
setting in the "Warning Windows", the warning will show in the Status column on the
main screen to remind users of the abnormality.

& Protection center g @ @

Profection HW limit Brake .
protection
Error windows Position Units
or windows count i
maximum pos error| 26214 count
Warning windows
Position error, 13187 count
Welocity error| 1 .. 08000e +8 count's

Fig. 7-3

Table 7-3
Parameter name Description
Maximum position error
limit value
Position error warning
value
Velocity error warning
value

Maximum pos error

Position Error

Velocity error
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7.3. Brake output

7.3.1. Function overview

In order to protect the motor and the system structure, the D2-series drive provides a
brake signal output for actuating the external electromagnetic brake. It is commonly
used in the actuation of motor in Z direction. There are some sequential motion issues in
this application. For example, when motor moving in Z direction at great speed receives
disable command from drive and activates brake directly, it will cause huge vibration
and damage in machinery. Moreover, if disabling motor too early, the machinery and
motor may slide down. The D2 drive has the exclusive brake parameter to reduce the
aforesaid risks.

7.3.2. Brake/stop sequence

After the drive receives the hardware input signal or the software disables, the following
sequential actions will begin:

Step 1. In counted, the brake will be activated after the delay time (delMaxEnToBrk)
which starts from receiving the disable command by the drive. However, if the
motor decelerates to the brake starting velocity (vel_stop), the brake will be
activated first.

Step 2. The post-stage power will be shut down and the motor will be disabled after the
setting brake time (delBrkToDis), which is counted from the activation of the
brake. The purposes are for the complete brake action counted.

Table 7-4
Parameter name Description
Brake starting delay time The maximum time from receiving the
(delIMaxEnToBrk) de-excitation command to activate the brake
Emergency stop deceleration (Dec. | The deceleration of the motor brake in the
kill) emergency stop. Refer to 7.1.4.

The speed for activating the brake after the
disable command is received.

The delay time from activating the brake to
shutting down the post-stage current.

Brake starting speed (vel_stop)

The brake acting time (deBrkToDis)

7.3.3. Settings

Click % to enter "Protection Center". Select the "Brake" tab to open the brake setting
page. Users can use the _ s | button on this page to set the brake output pin. The

default pin is CN_BRK and no modification is needed. Click the button to show the IO
Set/test (& ) setting window. Refer to 4.4.2 for the information about the settings.
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B Protection center

Protection H limit Brake .
protection
Fosition Units
Enable input delMaxEnToBrk count | |
500.9 mseo
Dec. kill
“eloei 2.25821e+1  counts"2
vel_stop
327680. countis
Brake output I~ Dynamic Srake
dslRslsBrk
Drive enable —f——
del8rkToDis
58.8 msec

|Brake is cenfigured to CN2_BRK Set .

Fig. 7-4
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7.4. Hardware limit protection
7.4.1. Function overview

The D2 drive has hardware limit protection. The hard limit is usually the photoelectric
switch or minor vibration switch installed on the positioning platform by users in order to
identify the mechanic motion stroke. When the motor collides with the hardware limit,
the protective measure of the emergency stop will be activated. The hardware limit
switch is usually the close sensor. When the hardware limit switch is turned on, motor
will stop urgently at Dec. kill deceleration. After that, the drive can only accept the
motion command in the opposite direction.

7.4.2. Settings

After clicking ¥ to enter "Protection Center" and select the "HW Limit Protection" tab
to open the hardware limit setting page. If you want to activate the hardware limit, check
Enable HW Limit (~ easeweime ), Users can use the st | button on this page to set the
hardware limit output pin. Click the button to open the 10 Set/test (= ) setting
window. Refer to 4.4.2 for the information about the settings.

[ Protection center g@ﬁ
Pratection HW limit Brake
proteclion -
Position Units
count ﬂ
¥ enable HW limit
HY left{-> limit is configured to Ib
HY right<{+> limit is configured to I9 Bat..
Fig. 7-5
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7.5. Software limit protection

7.5.1. Function overview

Except for the hardware limit protection, users of the D2-series drive can also select the
software limit protection which serves as the same function of protecting the stroke.
When the motor stops at the coordinate of the software limit, the drive can only accept
the command to move in the opposite direction.

7.5.2. Settings

After clicking ¥ to enter "Protection Center", select the "Limits" menu on the
"Protection” tab to show the software limit setting screen. Users must check the enable
sw limit ( T ==0eswimit ) option before setting the upper and lower software limits. In addition,
you can check Enable Sw Limit enable sw limit (I enasle swiimit ) in the Performance
Center to activate the software limit protection.

Protection center Q@@
Pratection HW limit Brake
protection
e q Position Linits
Error windows
count
maximum pos error 26214 count
‘Warning windows
Position error| 13187 count

Velocity error 1. 0AA@Ae +8 count's

Limits

[~ enable sw limit _ v enable sw limit
Lower SW limit —190808 count
Upper SW limit 10080 count

Motion Protection
Speed 6.55360e+6 count’s
Ace | 1.1291@e+18  countisr?
Dec 1.1291@e+18 countis*2
Dec. kil 2.256821e+1A  countis*2
Stmooth Tactor] 100
Error type setting
v Latch Amplifier over temperature error
I Lateh Under voltage error

Fig. 7-6

Table 7-5
Parameter name Description

For activating the software limit.
Check to activate.

Lower SW limit Lower SW limit position
Upper SW limit Upper SW limit position

enable sw limit
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7.6. Soft-thermal

The D2-series drive also has the software to estimate the motor temperature in addition
to the motor over temperature protection. The current output is used to calculate the
motor power that is used to estimate the motor temperature. When reaching the drive
default value, the drive will send error messages (Error: Soft-thermal threshold reached),
begin the emergency stop procedure and disabled. Select "Soft-thermal Accumulator” in
the Quick View to see the current estimated motor temperature.
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7.7. Drive over temperature protection

The D2-series drive has a protection function to detect drive over temperature. When
the drive temperature reaches 80 °C, an error message will appears (Error: Amplifier
over temperature) and the motor stops running. Select "Amplifier Temperature" in the
Quick View to see the current drive temperature.
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7.8. Drive overvoltage protection (regenerative
resistor)

When the motor decelerates, the kinetic energy is converted to thermal energy for
consumption. The remaining energy will be used for drive capacitor charging.

However, if the energy exceeds the capacity of the drive capacitor, the energy must be
consumed on the regenerative resistor in the regenerative circuit in order to protect the
drive. The turn-on voltage of the D2 drive regenerative resistor is 370Vdc while the
turn-off voltage is 360Vdc. Users can refer to the following characteristics figure of
motor specifications to determine whether the regenerative resistor is necessary. Take
200W as an example. If users operate at the maximum velocity of 3000rpm and the load
inertia exceeds 0.00032Kg-m?, a regenerative resistor is necessary. Refer to Table 7-6
for the selecting the model number of a suitable regenerative resistor.

0.0005
)
& Regenerative
g 0.0004 resistor is
o necessary.
>
€ 0.0003 1 RGL
2

0.0002 4 Regenerative resistor is not

J(Kg-m?) necessary.
0.0001 A
O I 1 1 I I T I I 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Rotational speed w (rpm)
Fig. 7-7 FRMS202XXXXX motor regenerative curve

0.0008 -
g 0.0007 -
L Regenerative resistor
S’_, 0.0006 is necessary.
= 0.0005 -
a RG1
g’- 0.0004 -

0.0003 - Regenerative resistor is not

J(Kg-mo) necessary.
.0002 A
0.0001 -
0

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Rotational speed w (rpm)

Fig. 7-8 FRMS402XXXXX motor regenerative curve
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0.0025
= Regenerative
g 5002 | resistor is
o) necessary.
Q
o
g' 0.0015 - RG2
g.
0.001
J(Kg-m')
0.0005
Regenerative resistor is not
0 necessary.
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Rotational speed w (rpm)
Fig. 7-9 FRMS752XXXXX motor regenerative curve
0.014 -
_|
% 0.012 A _
= Regenerative
S 0.01 - resistor is
= necessary.
2 0.008 -
' 0.006 - e
J(Kg-m) 0.004 - Regenerative
0.002 - resistor is not
necessary.
0

0 500 1000 1500 2000 2500 3000 3500 4000 4500

Rotational speed w (rpm)

Fig. 7-10 FRMS1K2XXXXX motor regenerative curve
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Table 7-6 shows the model number of suitable regenerative resistors for each D2 drive.
Table 7-7 shows the model number of regenerative resistors for HIWIN products. Users
can choose to use series or parallel connection based on their needs. Table 7-8 and Fig.

7-11 show the appearance and size.

Table 7-6

A frame -
B frame RG1
C frame RG2
Table 7-7
RG1 680Q. 100W/500W
RG2 120Q. 300W/1500W
Table 7-8

RG1 165+2mm 150+2mm 404£0.5mm 20+£0.5mm
RG2 215+2mm 200+2mm 60+0.5mm 30+0.5mm
L1 4
» |
r 1
I
w 5.3
| L‘
. ]
L ]
e — ™ -
L ~ Line length L: 500mm
Fig. 7-11
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8. Applications
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8.1. Homing settings

8. Applications

Click E on the main page to enter "Application Center" as shown in Fig. 8-1.

M —C GoLeftand Right for Homing

#A Application center { — J = M
View
Homing Backlash Error Map Resolver
Position Units

Slower Speed: | @.8500008  mmis el

Faster Speed: | @.100008 mmis

Smoaoth factor. | 108

Time out. | 25.8 second Home offset: | @.080

mm

This made will use the Slower speedto let motor goto | Left

side, and then stop at the middle where it is defined as home.

Left side condition

None

[” Searchindexsignal |None

Search end stop current: | 4. 44 A_amp  Time:

— Use Near Home Sensor/ Index for Homing

If you select to use <Search index signal=, the heme point wiil be at index position

Right side condition

a.a

side then oppsite

msec

1,G0\ Left firstly. Use Slower speed

2 Serach Index signal only

Fig. 8-1 Application Center

The first tab in the Application Center is the "Homing" setting page (Fig. 8-2 Homing

settings).

-
# Application center

M — Goletand Right for Homing

= | B [t |

View

Homing Backlash Error Map Resolver
Position Units
o H

Slower Speed: | 4. 8508080 mmis

Faster Speed: | @.1608068 mmis

Smooth factor: | 188

Time out: | 25.8 second Home offset: | @. 068 mm

This mode will use the Slower speed io let motorgoto | Left

side, and then stop atthe middle where itis defined as home.

Left side condition

If you select to use <Search index signal=, the homa point wiil be at index position

side then oppsite

None [~ Search index signal

Search end stop current: | 8,88 Aamp Time:

None

Right side condition

8.8 msec

@ Use Near Home Sensor / Index for Homing
1 Go| Left firstly Use S lower speed

2 Serach Index signal only

Fig. 8-2 Homing settings

There are 5 basic parameter settings for homing:
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Table 8-1
Parameter name Description
Slower Speed Slow homing velocity
Faster Speed Fast homing velocity
Smooth factor The smooth parameter range between 1 and 500.
Timeout Time out
Home offset Home offset

There are 2 homing modes:

(1) Determining the home by searching the left and right side conditions: Refer to 8.1.1
for more information.

(2) Determining the home by searching the Near Home Sensor or the index signal of
encoders. Refer to 8.1.2 for more information.

After completing the setting of homing mode, you can click the "Home" button at the
bottom of the "Performance Center" page to activate the homing procedure. The
"Homed" status indicator on the Performance Center page flashes green when homing
is proceeding and the Homed status indicator lights green when homing is completed
(Fig. 8-3). If no homes are found before Time Out, the "Homed" status indicator lights
red, meaning homing fails (Fig. 8-4).

r

£ Performance center [= [ B [
[~ B
EeHOI@AT T
Position Velocity
Ripple
Target radius: 100 count Setscope
Debounce time: 100.0 msec
Move time: 154.7 msec
Settling time. 99.9 msec
Total time: 254.5 msec

™ enable sw imit 4

P1 1 P2
e D . 7R SR A P IR S O AL . ' g 560
‘ [ [
Disable(F12) Motion Prolection Primary CG
—— Position Units Speed| 180004 countis 7.908000
Zero count ﬂ Acc.| 7.85345e+6 countis*2
S Dec.| 7.85345¢+6 counlis*2
Stop motion Dec. kill 1.4106%e+? count/s*2

| Smootn factor| 188

Status

_MHardware Enable Input

C Pzp M Repeat P18 GOMPI Asoftware Enabled
Dwell time:
‘ 1080 msec P2 5688 GOMNR2 A servo ready
_APhase Initialized

" Relative move [1“:1=' ce ot oo l
| i A_amp HOS
[

£ Home = Homel Sel.. |

Fig. 8-3 Homing succeeds
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r =
<+ Performance center (| o
[~ 3 g | T
as e [HOI@IAT T
Position Velocity

Ripple
Target radius, 148 count Setscope
Debounce time: 140.8 msec
Move time: 1854.9 msec
Seftling tima: 92.9 msec
Totaltime: 1154.8 msec

= ol limit
enable sw lim 479

P1 P2
a P 0 ' [ .o ) o . " . ' ' U saa
[ N

| Disable(Fi2) I Motion Protection Primary CG
" Position Units Speed) 106000 countis 9.900000

Zero count > Acc|7.@5345e+6  countist2

Dec| 7.85345e+6 countis*2

Stop motion Dec kil 1.41086%9e +? countis*2

Smooth factor| 180
Status
AHaraware Enable Input

 pop M~ Repeat P10 GOMP] A Software Enabled
Dwell time:
1060 msec P2 588 ) 1) Hsenoready

- _MPhase Initialized
" Relative move ~ Pistance
1 count

- — |
¢ g curren )

dog 1 Fi W moge
' Home Hnme| Set. I

Fig. 8-4 Homing fails

8.1.1. Determine home by searching the left and right side
conditions

This is a built-in multi-functional homing mode in the D2 drive. The home position is
determined by searching the left and right side conditions. The midpoint between the
two boundaries is the home. Users can choose the Left, Right Limit Switch on the 10
Set/test page or search the End Stop that is search left and right side conditions through
the current generated by motor touches the mechanic stop. If you want to search the
single index in the stroke and define it as the home, check the Search Index Signal.

Homing in this mode is described as follows:

The motor will move at the slow homing velocity in the initial motion direction set at the
beginning (parameter D). For example, assume that parameter @ is Left, the motor
will search the left side first and then the right side, and stop at the middle point will be
considered as the home of both sides. If users checks the Search Index Signal, the
index, closest to the left side condition in the motion, will be set the home. The
searching conditions of left and right side are determined by the settings (parameter @
and parameter Q).

{* Go Left and Right for Homing Parameter @

This mode will use the Slower speedto let motorgoto | Left side then oppsite
side, and then stop at the middle where it is defined as home.

Ifyou selectto use =Search index signal=, the home point wiil be at index position.

Parameter @ Left side condition Parameter @ Right side condition
None [ Searchindex signal | Mone
Search end stop current: | 8.8@ A_amp Time:| 8.8 msec
Parameter @ Parameter &

Fig. 8-5 Determine home by searching the left and right side conditions
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Table 8-2
Param
eter Setting parameters Options Description
no.
@ Initial motion Left Search the left side first
direction Right search the right side first
None Not to use the left side condition
@ Left side condition End Stop Search the End Stop on the left side

(Left side condition)
Left Limit Switch Search the limit switch on the left side

None Not to use the right side condition

Right side condition
@ g

(Right side condition) End Stop Search the End Stop on the right side

Right Limit Switch | Search the limit switch on the right side

@ Current of searching End Stop

® Time parameter End Stop (Time)

Select one of the following for the left or right side conditions.
(1) None: Non-search

(2) End Stop: Search the End Stop
(3) Limit Switch: Search the limit switch

To Search End Stop should be carried out with parameter @and parameter &.
Parameter @is used to set the force needed for searching the End Stop and parameter
®is to set the time for the force. If the time is too short, an End Stop may be mistaken
before it is found. If the time is too long, the force pressing the End Stop will increase, or
it well reach the soft-thermal threshold. You can search the current of End Stop by
following the steps below.

Step 1. Turn on the scope (Fig. 8-6 scope) and observe the physical of the Actual
Current diagram.

Step 2. Use the slower Speed to move all strokes.

Step 3. Observe the change in the Actual Current diagram and record the maximum
value. In the figure below, the maximum value is about 0.2A; therefore, the
current of searching End Stop can be set to be slightly more than 0.2A (0.23A
in this case).
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- - B e 3
T (o] &

i

o —— i
i Bt @

SHEE %80

11 Reference Uelocity

Time(s) 28

Fig. 8-6 Scope

Exception

When the Left Side Condition is set to None (i.e., nhot to use the left side condition), the
Right Side Condition is set to End Stop or Right Limit Switch and the initial motion
direction (parameter (D) is set to left, it will be determined that homing fails and the
Homed status indicator will light red (Fig. 8-7) in homing and vice versa.

{* Go Left and Right for Homing

This mode will use the Slower speedto letmotorgoto | Left side then oppsite
side, and then stop atthe middle where itis defined as home

If you select to use <Search index signal=, the home point wiil be atindex position.

Left side condition Right side condition
None [~ Searchindexsignal | Right Limit Switch
Search end stop current ;| 8.88 A_amp Time:| 8.8 msec
Fig. 8-7

If users checks Search Index Signal but there are multiple indexes in strokes (e.g., the
Z-phase signal of the AC encoder of servo motor), the drive will choose the index
closest to End Stop or Right Limit Switch as the home.

The Homing example

In the settings of Fig. 8-8, the motor will move at the slow homing velocity in the
negative direction to search the Left Limit Switch and search the first Z-phase index
signal at the slow homing velocity in the positive direction when the homing procedure
begins. Refer to Fig. 8-9 for action process.
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Al Application center |= | E )

View

Homing Backlash Error Map Resolver

Position Units

Slower Speed: | 508 count's count
Faster Speed. 10860 countis
Smootn factor. | 168

Time out | 25.0 second Home offset: | @ count

¢ Go Lefl and Right for Homing
This mode will use the Slower spaedto letmotor goto | Left side then oppsite
side, and then stop atthe middle where itis defined as home.

If you selecto use <Search index signal>, the home point wiil be atindex position

Left side condition Right side condition
Left Limit Switch [¥ Search index signal None
Search end stop current: | 8.80 A_amp Time: 8.0 msec

" Use Near Home Sensor/Index for Homing
1. Go| Left firstly. Use| € lower speed

2 Serach| Index signal only

Fig. 8-8

1
{I
|
1
v v v
IAC Servo motorﬁ

Lower Iimit_n

1

I

1

I
Near home sensor : ]

Upper limit :

Z-phase " “ 4L " " l n "

Fig. 8-9

| mmm Faster speed
I | — Slower speed )

N

8.1.2. Searching near home sensor or encoder index signals

Another multi-functional homing method is to search the Near Home Sensor or the
index signal of encoders. The Near Home Sensor can be set on the 10 set/test page to
digital input that allows the sensor to be triggered by an external switch. After
completing the search of Near Home Sensor, users can search the index signal of
encoders on left or right sides for better accuracy.

Homing action is described as follows:
The motor will move in the setting initial motion direction (parameter ®) at the initial
motion velocity (parameter ) to search the Near Home Sensor or the index.

o Use@ar Home Sensor/ Index for Homing
Paramqtgr

Parameter @
o/ Left firstly. Use| 5lower speed

2 Serach| Index signal only Parameter @

Fig. 8-10
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Table 8-3
Param .
in . .
eter Setting Options Description
parameters
no.
@ Initial motion Left Set to search the left side first
direction Right Set to search the right side first
Search at the low homing velocity. Set the
Slower speed o )
@ Initial motion velocity in the Slower Speed area (Fig. 4-36)
velocity Search at the fast homing velocity. Set the
Faster speed o .
velocity in the faster Speed area (Fig. 4-36)
Index signal only Search the index signal of encoders only
Near Home Sensor only Search the Near Home Sensor only
_ Near Home Sensor then After the Near Home Sensor is found, switch
® Searching change to lower speed, move | to search the index signal of encoders on the
homes method left, search index left side at low homing velocity.
Near Home Sensor then After the Near Home Sensor is found, switch
change to lower speed, move | to search the index signal of encoders on the
right, search index right side at low homing velocity.

If user uses the Near Home Sensor for homing, Please connect the photoelectric and
mechanical switches to the digital input of the drive. For example, set 12 to the Near
Home Sensor on the 10 set/test page as shown in Fig. 8-11.

5 1/O center

Inpuls Qutputs

Invert
17 Not Configured

12 Abort Motion

-

13 Not Conf igured
Left -2 Limit Bwitch
Right (#> Limit Switch
Motor Ouver Temperature
Home OK.start err. map
15 D PR T Y

F-Near Home Sensor

<]

Invert Comnand

7 Switch to secondary vpg

Zero Bpeed Clamp

I8 | Inhibit Pulse Command

Switch HIZLO Pulse Input

19 Clear Position Error

Switch to secondary mode
Start Homing

Electronic Gear Select (DIU1)
Electronic Gear Select <(DIU2)

1 19[4 [
T I TI T I I

i i i i i B

Fig. 8-11

The Homing example

In the settings of Fig. 8-12 the motor will move at the fast homing velocity in the negative
direction to search the Near Home Sensor and search the first Z-phase index signal at
the slow homing velocity in the negative direction when the homing procedure begins.
Refer to Fig. 8-13 for the action process.
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r = ~
A| Application center El_‘ig
View
Homing Backlash Error Map Resolver

Position Units
count 7
Slower Speed: | 580 counts
Faster Speed: | 1808 count's
Smooth factor. | 188
Time out | 25.8 second Home coffset | @ count

" Go Left and Right for Homing

This mode will use the Slower speed to let motorgofo |Left side then oppsite
side, and then stop at the middle where itis defined as home

I you select to use <Search index signal=, the home point wiil be at index position.

Left side condition Right side condition
Left Limit Switch [~ Search index signal Hone
Search end stop current : | B .08 A_amp Time:|[H.RA msec

¢ Use Near Home Sensor/ Index for Homing
1.Go| Left firstly. Use Faster speed

2. Serach Near Home Sensor then change to lower speed, move left, seawrch index

Fig. 8-12

- Faster speed
I \ Slower speed

Y

<
< __ 1 _____
<

AC Servo moto

Lower limit
Near home sensor
Upper limit

|:l

—
—

| N | | | N
Fig. 8-13

Z-phase

8.1.3. Home offset

If the Home Offset is set to a non-zero value, a new home will be set by being moved
from the original home by a distance. Take the left and right side conditions are not set
to None, the drive will move the original home by a distance to become the new home
(Fig. 8-14). If the Home Offset value is positive, the new home will be on the right side of
the original home. If the Home Offset value is negative, the new home will be on the left
side of the original home.

Home offset

A = A
- . H
Left border Original home_ (found Q.(?COfdlng ome Right border
to the original conditions)

Fig. 8-14
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8.2. Backlash compensation

8. Applications

The backlash error is a platform that moves along a fixed axis and stops, and when it
begins to move in the opposite direction, the platform does not move immediately but
stays in the same position and waits for the motion command to accumulate to a certain

degrees.

The setting page is shown on the "Backlash" tab. As it is shown, the backlash
compensation setting can be used for backlash compensation to improve bidirectional

repeatability.

Al Application center

Homing

Backdash Error Map

I Backlash | @

count ]

Resolver

(=] B [t |

Position Units
count e

Fig. 8-15 Backlash compensation settings

Backlash setting method: Enter the measured backlash value in the settings to

complete the backlash compensation setting.

HIWIN Mikrosystem Corp.

224



D2 Drive User Guide v1.2 8. Applications

8.3. Error map

A systematic error in the machinery often exists in the positioning system of the AC
servo motor driving screw. A laser interferometer is generally used to measure the
positioning accuracy. The positioning error table obtained from the measurement
coupled with error map can improve the accuracy. The error table is entered to the drive
via the HMI input and saves. The drive applies the information in motion to calculate the
error value through the linear interpolation in certain distances in order to improve the
positioning accuracy. When using the laser interferometer in measurement, users can
use the integer multiple of the screw pitch as the sampling distance of laser
measurement to measure the error value of every stop point and obtain the systematic
error of screws. The values will be entered to the drive for the improvement of accuracy.

After obtaining the error table from the positioning accuracy measurement, you should
set the Interval and Total Points and enter the error map value to the table one by one.

The effective range of the error map table is divided by index. The area in the positive
direction of the index is mapped while the area in the negative direction of the index is
not mapped. The effective ranges when users use the non-zero Home Offset and zero
Home Offset are the same. Refer to the figure below. Refer to the figure below. The
mapping effective area when Home Offset is set to 0.

When Home Offset is setto 0

Mapping effective area

+Position
index
Drive coordinate =0
Fig. 8-16
When Home Offset is set to 100
100 Mapping effective area
< - R NG
il Y
+Position
index
Drive coordinate = . .
Drive coordinate =0
-100
Fig. 8-17
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8.3.1. Operation of error map

8. Applications

The steps to activate the error map in D2 drive are described as follows:

Step Graphical (HM) description Operation
58 Exror map i=1[E3]
File Flash View
File: C:\mega_fabs\error map.emp
Map Attributes Status
[ Error map enable
\nterval [TB@ mm B Error map active MHomed
Total points | 11 . T . .
Click [ in the main
o . function area or click the
yata different from flash A .
Index | Position Error Error (um ) error map Optlon n the
1 —— —— Setting/Adjustment
1 10| 2 (Conf/Tune) on the
- 0| 8 function menu to open
. | S the window as shown in
. 500, [~ the left figure.
7 700 a
8. 800 |4
9. 200 |6
10 1000 |2
100 200 400 500 600 700
Encoder { mm )
Map Aftributes
Interval | 188 mm
Total points | 11
4’[ * Data different from flash * SEt the Interval and TOtaI
Reminder that Index | Position Error points. If you have a
the revised nn un plr_eLerrr]edf_urdlt bsylstem,
2 mapping value : mg : clic t ene elow
! Position to set the
has not been 2. 200 (1@ . .
300! & suitable unit. Then enter
saved to the
drive Flash 4 400| (=6 the error map value to the
- 500 744 error table.
6 600 | -4
700, @
8 800 |4
9 900 |6
10. 1000 |2
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8. Applications

38 Exror map [ ]E )
Ele Flh View
File: C:\mega_fabs\error map.emp
[~ Errormap enable
3

interval [ 184 s Error map active M Homed

Total points | 11

* Data different from flash *

Check ¥ Error map enable
to activate the error map.

Compare parameters RAM to FLASH

1 parameters are detected to be changed in RAM from Flash

Send error map will reset controller and parameter new values will be lost.
Consider to do save parameters to flash before you do send error map table to flash.
Press 'Continue’to send error map table to flash anyway

Press ‘Cancel to cancel

Contlnue Cancel Details

The drive has the general
servo parameter and
error map parameter.
Click "Send table to flash"
in Flash on the function
menu. If the general
servo parameter was
revised but not saved to
Flash, the window will
show a reminder (left
figure). It is suggested
that users should click
Cancel to return to the
main screen, and save
the general servo
parameter to

Flash=# .After general
servo parameter is
saved, the error map
parameter.

5 Same as above

If clicked Continue in the
above-mentioned step,
the drive will force it to
Reset and save the Error
Map parameter. Yet, the
revision on the general
servo parameter will lose.

6 \_‘_:’) et s e el o i

Hrif

The confirm window
appears. Click "Confirm"
to save the error map
parameter to Flash and
the drive will
automatically Reset.
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% Notes:
For example, the mapping range is between 0~1000mm. The interval is 200mm
and the total points are 11. The value in the Error field (Fig. 8-18) comes from the
error measurement of laser interferometer. Every value stands for the positioning
error (Error) of every target position. For example, if the target position is 200mm
and the laser measurement report 100.002mm, then enter the 2um for error value.

Error map screen description

Conf/Tune | Tools About

| Get table from flash A Configuration center

Send table to flash Auto phase center
L | /
Compare table to flash Hall test/tune

F 3

Performance center

Advanced gains

Read/Save to Flash Application center

| Error map
IO set/test

Read/Save files

ii Error map
File: C:'mega_fabs\arror map.emp
Map Altributes Stalus
Open [~ Error map enable
. Interval (188 - B Error map active M Homed
ave
Total points | 14
Save as ...
* Data different from flash *
Index Position Emor Error (um )
mn um 10
o 8 8
100] |2 [
200 [1@ 4 //\ m
=
3 300| |4 =
2 /
4 400| [-6 —01
: so0| [~14 s =
6 600 [—4 2 Q
7 700| @ 4 ©
8 800| |4 -6 E
2 900| [ s S
10 1000( [2 o Q
Error Map value T -12 2
14
0 100 200 300 400 500 600 700 800 8900 1000
Encoder {mm )

Fig. 8-18

8.3.2. Activation of error map

After completing setting the aforesaid error map parameter will have the ability to error
map, the drive as long as motor homing is completed, drive activates error map
immediately. There are two ways for the D2 drive to complete homing.

(1) Homing in conjunction with the host controller

First, Set the Home OK and Start err. map input functions at I/O Set/test (Fig. 8-19).
Take 12 input in the following figure is an example. The setting is shown in Fig. 8-19.
After the host controller sends the motion commands to the drive via the pulse or
voltage commands to move the motor to the home and stop motion. The host
controller should send signals to 12 via the digital control output. If the drive receives
the signal, which means homing is completed and error map is activated.
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10 set/test

Inputs Outputs

11T  AXIS Enable

IZ2 Home OK.start err. map

I3 |Hot Configured

14 Right Limit Switch
I5 |Hot Configured

16 |Left Limit Switch
I7 |Not Configured

12 | Not Configured

KECRCR KKKl
EEEEEEEEE
Ll S S S i e | N

19 Mot Configured

Fig. 8-19 Host controller sending signals to notify of homing completion and Activation of error
map

(2) Stand-Alone homing

Open the Performance Center window to run homing f&1 Heme = After homing is
completed, the error map will be activated automatically.

(3) How to confirm whether the error map is activated

Any time users wants to confirm whether error map is active, they can observe
whether the error map active (LlEmermap actve ) on the Error Map window lights green
which status at means error map is active.

8.3.3. Save and open the error table file

The established error map value can be saved to the disk, and load directly from the
disk also. Click "File" on the tool bar in the following figure to access. As mentioned in
8.3.1, the "Send Table to Flash" in Flash on the function menu can be used to save the
error table to the flash memory of the drive. Please pay attention to the “Save the Flash”
button on the main screen, the error table mentioned in this section will not be saved to
Flash through this button.
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§§i Error map

g Flas]
File: C:imega_fabslerror map.emp

| HERO: [ meatibs ] +merE- AERRD: | L mopn fole =] ~®crEB-
B 28 . s%EH : 2 EL : [EGL i
am‘g:gig ki dee 2010/12/3 k¥ 11:36_ | i‘;é,!gii dee 2010/12/3 L5 1136
= {7 error map emp 3010/1/16 F&08_ I r i error map-emp. 2010/12/16 T4 08 |
Al £E
i Awn
A A
=i wiE
w L\
L o i ' E] . 0 ,
WRERQW:  foormep | | HEREEW:  ferormap =] [mnEmY |
TR [Fnor map fies (< emp) =] Lot HRBRND:  [Eror mep fes (Femp) Bl Bl
=)
Fig. 8-20

8.3.4. Error map value and encoder resolution

When the error map value is entered to the table, the value will be rounded up or down
to integer or its multiple of the encoder resolution. For example, if the encoder resolution
is 2um and the entered error value is 1um, the program will forcibly convert.
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9.1. Status indicators of the drive

The status indicator of the drive is a LED lamp on the front panel to display the current
status of the drive. The statuses are described in the table below:

1 Status indicator

r
L

@1 k
[ | N
g ; ¢ Status indicator Status of the drive
@1 b The drive is not connected to the
T | N Off
@3 s power source.
g } Both red and green lamps flash | The drive is booting.
a ¢ 1 Flash green The motor is not powered.
; g - - -
X 3 1l Light green The motor is active.

The motor is not powered and an

Flash green and light red
error occurs.

Note: The status indicators look orange when both the red and green are
on.

Fig. 9-1
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9.2. Errors and warnings of the drive
9.2.1. Status display area on Lightening HMI main screen

When an error is identified, the D2 drive will activate the protection mechanism and
display the description of the last error in the "Last error" area (Fig. 9-2). Users can use
this description to adjust and confirm the error of the drive. When any incident which
needs to be warned occurs during the operation, the drive will display the incident in the
"Last warning" area.

& LIGHTENING, version 0.154, com2 (USB), 115200

Conf/Tme Tools Language About

(9 @ S 7& .,.----.!_‘ % ﬂ ﬂ ‘EI' Iﬁ reset

I HiW i ‘ .
W HIWIN Amplifier Controller: d2(0), Ais: X Firmuare version
=@ odz ©.008

Motor type: AC servo
é, £ Model| FRACKK 40822

Axis is cofigured to; Stand—alone Position Mode
Status
MHardware Enable Input
A software Enahled
A sena ready

i Last error

Lastwarning
Quick view
Position Units
count hd
1 Feedback Position ﬂ -4605 count
51 Soft-thermal Accumulator ﬂ 0.022422
18 Feedback Uelocity :I -937.500 count's
Communication ok Cimega_fabsideellightening.dee -» d2(0) , C:imega_fabs\dcewd2ig

Fig. 9-2 Status display area of the drive

9.2.2. LCD status

The servo status is displayed in the first line on the home page of the panel (Fig. 9-3).
SV NORDY: Servo disabled, servo off, motor is not powered.

SV RDY: Servo enabled, servo on, motor is powered.

The error or warning code is displayed in the second line on the homepage when an
error or warning occurs.

For LCD error codes, refer to 9.3 and 9.4 about the error/warning codes and solutions.
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Error @
SV NORDY
EO1SHORT

ﬂ Warning

SV RDY
HWLL

WOl

Servo status

N\

Error/warning
message

Fig. 9-3

9.2.3. Error and warning logs

When D2 drive detects the identi
Warnings Log in addition to displ

fied error or warning, it will store them in the Errors and
aying in the error/warning status display area on the

main screen (Fig. 9-2). The steps to open the Errors and Warnings Log window is

shown in Fig. 9-4.

Lightening provides this function

to prevent the displayed error or warning message that

the D2 drive reports from being lost by users. All errors and warnings messages

occurring after the drive is power
the Errors and Warnings Log.

ed and the numbers of the occurrences are recorded in

The Time Log of the Errors and Warnings Log is shown in Fig. 9-5. The messages of all
error and warning that have happened to the drive are recorded in the "Type of
error/warning" column, and the time of each occurrence is recorded in the "Time

(seconds)" column.

<! LIGHTENING, version 0172, com5 (IISH}, 115200

Conf /Tume  Iook  Lengusge fAbout

Confignration tenter | =

Ak phass center ™ E
Ferdonnence center
Advanced gaing
Apploation cenker
Frokotion center
140 center
Ermoirs and Warnings Log

Communicalion ok

aaa
Controllar: 42(0), Axs: X Firmu/are version
a.a22
Molortype: AC serua
Mode!:| FRLE2B2K1
Azis s cofigured to| Stand-alone Position Mode
Status
ol Hardware Enable Input
M Sotware Enabled
Mo ready
st erior
aslwarming
Quickvigw
Position Units
count
30 Actual Current >| o.000000 A_amp
1 Feedback Position >| 160000 count
10 Feedback Uelocity >| o.e00000 countis
Cmega_fabsideellighlening doe-= 62(0), Cmega_fabsideeld B

Fig. 9-4 Open the Errors and Warnings Log
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Time Log Statistics

MOTE: The time shown below is calculated fram the beginning of 2 reset or Z4Yde turning an ofthe amplifier.

Type of errorfwarning |Time [seconds) ‘
E08 Motor may be disconnect 23
W05 Servo voltage big 23

Double-Clicking atthe error or warning message

will show help text for touble shooting IREIFTEEL CHDEH St SR 10 FED

Fig. 9-5 Errors and Warnings Log

The Statistics of the Errors and Warnings Log is shown in Fig. 9-6. The numbers of the
errors or warnings (Frequency) that have happened to the drive are recorded in this window.
With this information, users can understand the errors or warnings that happened most

frequently and take appropriate actions.

A\ Erors and Warnings Log

Time Log Slatistics

Errors

EIEx

Type of error Frequency \

EO01 Motor short 0
E02 Over voltage

E03 Position error too big

E04 Encoder Error

EDS Soft thermal threshold reached

E06 Motor may be disconnect

ED7 Amplifier over temperature

EDB Maotor over temperature

E08 Under voltage

E10 5V for encoder card fail

E11 Phase init error

E12 Serizl encoder cormmunication error

oOoooDooO—000o

Type of warning Frequency \

W01 Left SW limit 0
W02 Right SV limit

W03 Left HW limit

W4 Right HW limit

W08 Servo voltzge big

WOB Position error warning
W07 Velocity error warning
W08 Current Limited

W08 Acceleration Limited
W10 Yelocity Limited

W11 Both HW limits are active
W12 12T Warning

oOoooCoo0O0—=o000

Double-Clicking at the error or warning message

will show hilp text for troukle shiooting GEEVIRIE R EIDEAE

Fig. 9-6 Statistics of the Errors and Warnings Log
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Users can double click the type name of an error or warning to show “Help tips” dialog

box (Fig. 9-7) and view the contents of the message. In this example, click “E06 Motor

may be disconnected” to open the dialog box and read the possible cause and solution
for the error.

A\ Emors and Wamings Log T”E‘ ‘il

Time Log | Statistica |

MNOTE: The time shown below IS calculated from the beginning of & reset or 24Vde turning on of the amplifier.

Type of erroriwarning | Time (seconds) [
E06 Motor may be disconnect 23
W& Servo voltage big 23

E06 Motor may be disconnect --- Help tips

.
1 ) Motorx cable is not cormected or improper connection. Please check motor power cable is connected to drive correctly.

_ wE |

Double-Clicking atthe error or waming message | . | y |
will show help text for rauble shooting Al SN e

Fig. 9-7 Help tips window of the Errors and Warnings Log
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9.3. Error codes and actions

Motor short
(over current)
detected

EO1
SHORT

A three-phase short circuit is detected.

(1) Disconnect the drive, remove the UVW connector
at the drive end and check whether the short
circuit happens between the UVW and ground.
The motor might be burned out if short circuit
occurs.

(2) Measure the motor UVW resistance to make sure
it is close to the specifications. The motor might
be burned out if this resistance is much lower
than the specifications.

(3) Separate the motor from the motor wire and use a
multimeter to check the motor wire for shirt circuit.

Over voltage
detected

EO2
OVERV

The voltage of the DC bus in the drive is too high.

When the motor sustains a high load and operates at
a high speed, this error may occur if the back
electromotive force exceeds the voltage limit. A
regenerative resistor can be used to solve this
problem and the selected regenerative resistor must
conform to the load and motion specifications.

Position error
too big

EO3
PEBIG

The position error is bigger than the maximum pos
error value defined in the Motion Protection.

(1) The gain is tuned inappropriately.

(2) Confirm that Application center->Protection->
maximum pos error is set appropriately. Refer to
9.3.1 for more information.

(3) The motion of the motor is obstructed.

(4) Check if the load is too high.

(5) The guideway has not been maintained for a long
time.

(6) The cable trays are too tight.

(7) W05 SVBIG happens continuously before E03
occurs.

Encoder
error

EO4
ENCOD

Encoder signal error.
Digital encoder - AB phase sequence error.

(1) Make sure that all connectors of the encoder are
connected firmly. Check that the encoder is wired
correctly.

(2) The error may be brought about by external
interference if a digital encoder is used. Check
that the encoder has an anti-interference twisted
wire and shield or is equipped with an iron core.

Soft-thermal
threshold
reached

EO5
SWHOT

The motor is overloaded. (The software detects
over-temperature of the motor.)

(1) Confirm that the continuous current and peak
current of the motor conforms to the
specifications of the motor during the motion.

(2) The motion of the motor is obstructed.

(3) This error can be eliminated by resetting and
re-enabling the drive, but it may recur if the
current output exceeds the specified value due to
load and motion parameter settings.

(4) Reduce the speed, acceleration or deceleration.

(5) The model number or current parameter of the
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motor is set incorrectly.

Motor may
be
disconnected

EO6
UVWCN

(1) The power line of the motor is not connected to
the drive correctly.

(1) Check that the UVW power line connector is
connected firmly.

(2) Check that the model number of the motor is set
correctly.

Amplifier
over
temperature

EO7
D.HOT

The drive sustains over-temperature.

(1) Check that the position where the drive is installed
is well ventilated.

(2) Check that the ambient temperature is not too
high.

(3) Wait for reduction of the temperature inside the
drive.

(4) The error may be brought about by the high load
or frequent operation cycle of the drive. A cooling
fin can be mounted if needed.

Under
voltage
detected

EO9
UND.V

The voltage of the DC bus in the drive is too low.

Confirm that the drive (L1, L2) is connected to a 100
or 220Vac power source. Use a multimeter to make
sure that there is a 100 or 220Vac power input.

5V for
encoder card
fail

E10
V5ERR

The 5V power supply for the encoder card is
abnormal.

(1) Remove the CN6 and CN7 connection of D2 as
well as the power line connector of the motor.
Confirm whether E1I0V5ERR still occurs. If yes,
please contact the manufacturer to repair and
check. If not, please check if short circuit happens
and modify the wiring.

(2) If applicable, do not hot-plug the CN6 and CN7
connection of D2.

10

Phase
initialization
error

Ell
PHINI

Initialization of the motor fails.
The trunk line of a 17-bit encoder is connected to the
motor of a 13-bit encoder.

(1) Check that the UVW three-phase motor wire of
the drive is connected.

(2) Check that the encoder is connected.

(3) The phase initialization parameter is not set
appropriately. Refer to 9.3.2 for more information
about the setting.

11

Serial
Encoder
Communicati
on Error

E12SER
.E

The serial encoder has a communication error.

(1) Check that the encoder is connected.
(2) Check that the extended line of the encoder
conforms to the specifications of the motor.

12

Hall sensor
error

E13
HAL.E

The signal output of the Hall sensor is abnormal.

Check that the encoder is connected correctly.

9.3.1. Supplements to EO3 PEBIG error elimination

(1) The max. position error can be modified according to the steps as shown in Fig. 9-8.

(2) Itis not recommended to set the position error higher than the default setting. Adjust
the servo stiffness if EO3 PEBIG appears with the default setting in use.

(3) If no Hall sensor is used and the max. position error is to be modified by searching
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the motor angle, repeat the startup test to make sure that no EO3 PEBIG appears
during the search.

& LIGHTENING, version 0.172, com3 (USE), 115200 EI_IQ

Conf/Tune Tools Language About
KD AT B 2l &) 0 rod
Hi = - 3
EH# HIWIN Amp ¥ Protection center l&‘ﬂg
B @ od2
HW limit Brake .
profection

# x || Protection
Error windows

maximum pos error 20000 count

Position Units
count hd

Warning windows
Position error 1258 count
Velocity error 1.80080e +8 countis

Limits
[~ enable sw limit

Motion Protection
Speed 500008 . countls
Acc ?.85345e+6 countish2
Dec. 7.85345e+6 countis*2
Dec. kill 1-41@69e+7  count/s’2
Smooth factor 188
Error type sefting

[V Latch Amplifier over temperature error
™ Latch Under voltage error

Communication ok

Fig. 9-8

9.3.2. Supplements to E11 PHINI error elimination

If use SW5 to phase initialization, EL1PHINI may appear, EL1PHINI may appear if the
current is not set appropriately. In this case, set the current again with reference to Fig.
9-9.

%% Auto phase center

Yo
MEnabled
MPhase initialized Phase initialization mode: S method S
T - Servo ready SM mode SMCL mode
__LIGTENING, verion 0172, conds IS8, 115200 - = =
Current(SM mode); 2.69 A_amp
—
Feedback position; =60265 count
— Wi 1. Enable axds in SM mode
“"";" Angiin Controller: tamuz(D), Axis: X
o ‘ R Motor type: Torque SM enable
0 e Model: THS@3
Adis is cofigured to; Stan 2. Drag the siider bar to move the motor in SM mode
v The arow in the watch had better remains within green range during motion
Status
fHardware Enable Input 5 5 _
A Software Enabled 5 J 18
M Servo ready Phase error (Elec. deg)
Lasterror 3. Direction
Phase initializaf !fnecessary,press TD | 1o toggle direction definition
Lastwaming 4 Frequency analysis Step 2 Wait for green light
Freq analyzer ¥ Use simple version
Quick view:
5. 8W method &
P::::: sty v Current 8.81 A_amp Maxpos. em during phase init. deg
Time 4.0 mase |AAAI3E cout rpfeep brake atways active
38 Actual Current
I SW method 5 is tuned
1 Feedback Position - :
18 Feodbac B:Fhase A .
Ste[) 3 I Start phase Initialzation I Step 1 CI|Ck Tun|ng
Cormmunication ok 2

Fig. 9-9

239
HIWIN Mikrosystem Corp.



D2 Drive User Guide v1.2

9. Troubleshooting

9.4. Warning codes and actions

Left SW limit

WO1SWLL

Software left limit is triggered.

Right SW limit

WO02SWRL

Software right limit is triggered.

Left HW limit

WO3HWLL

Hardware right limit is triggered.

If the erroneous triggers occur without any connection
from hardware limit to the drive. It is recommended to
deactivate the hardware limit enabling the hardware
limit enabling state. Refer to 9.4.1 for more information.

Right HW limit

WO04HWRL

Hardware right limit is triggered.

If there is no connection from the hardware limit to the
drive and erroneous triggers may occur, it is
recommended to remove the hardware limit enabling
state. Refer to 9.4.1 for more information.

Servo voltage
big

WOS5SVBIG

The PWM output switch of the drive has exceeded the
limit and the current output cannot be increased any
more. The error code EOQ3 PEBIG will show if this
warning occurs repeatedly under the position control.

(1) Change the power source to 220V if 110V is used
currently.
(2) Reduce the speed, acceleration or deceleration.

Position error
warning

WO6PE

The position error is greater than the warning setting
value.

Velocity error
warning

WO7VE

The velocity error is greater than the warning setting
value.

Current
Limited

WOBCUR.L

The current has been saturated and reached the peak
current value of the motor. Repeated occurrence of this
warning may bring about EO5 SWHOT and power
blackout or W12 12T.

(1) Reduce the speed, acceleration or deceleration.
(2) Reduce the load.

Acceleration
Limited

WO9ACC.L

The motor has reached the acceleration protection
setting value when it operates in the torque or velocity
mode.

To increase the acceleration, set a higher protection
setting value for the acceleration and deceleration.
Refer to 9.4.2 for more information.

10

Velocity
Limited

WI10VEL.L

The motor has reached the velocity protection setting
value when it operates in the torque or velocity mode.

To increase the velocity, set a higher protection setting
value for the velocity. Refer to 9.4.2 for more
information.

11

Both HW limits
active

W11BOTH

Both left and right hardware limits have been triggered.

If the erroneous triggers occur without any connection
from hardware limit to the drive. It is recommended to
deactivate the hardware limit enabling the hardware
limit enabling state. Refer to 9.4.1 for more information.
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9.4.1. WO3 HWLL and W04 HWRL supplementation

If the erroneous trigger occurs without any connection from hardware limit to the drive. It
is recommended to deactivate the hardware limit function.

= ;
&5 LIGHTENING, version 0.172, com3 (USB), 115200 ol
Conf/Tune Jools Language About
= =
ﬁ@r“. Z1¢ = A EJ“ oo
a | S = — P ]
E-HW HIWIN Al @ protection center e
=@ o d2| - - -
B »{ | Protection HW imit Brake
protection
Position Units
count i

[~ enable HW limit

HU left<-> limit is not configured
HU pight{+) linmit is configured to I9

Fig. 9-10

9.4.2. W09 ACC.L and W10VEL.L supplementation

The W09 ACC.L warning message shows and the acceleration is limited if the Acc. and
Dec. settings in the Performance Center are less than the command setting. This
problem can be solved by increasing the Acc. and Dec. settings. It is recommended to
increase the Acc. and Dec. settings to 10 times the current speed.

@ LIGHTENING, version 0.172, com3 (USB), 115200 e ]
Conf/Tune Tools Language About
@@ ol A Y =] & =8 teodt
3 HM) HIVIN Amplifier (oo e coner S
= @ o0d2 BeEr@Er
@ x == ¢ I T
Poson Velocity
Ripple
Targetradius: 8.610 mm
Move time: 8.8 msec
Seftingtime: 8.8 msec
Total time: 8.8 msec

™ enable swlimit

P1 P2
Enable 0600 ., [@.e50
L]
F1 Primary CG
Position Units 6.936808
Zero nn
Smooth factor 189
& HHardw e Inpu
& P2P M Repeat P1/@.aRa GOMPl M Software Enabled
Dwell time:
‘ 1000 msec P2 8.950 GOMPE M Servo ready
| APnhase Inmalizea
Distance.
‘ Relatve move [ - : Mioving
: e LI Bl
“ Jog = Aan #SH mode

=
| € Home AR e
Communication ok [ g TS _J

Fig. 9-11
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The W10 VEL.L warning message shows and the velocity is limited if the Speed setting
in the Performance Center is less than the command setting. This problem can be
solved by increasing the Speed setting. For example, W10 VEL.L appears if the
required speed is 500mm/s? and the Speed setting is 100mm/s?. This problem can be

eliminated by increasing the Speed setting to a value higher than the target value (e.g.
600mm/s?).

r ~
& LIGHTENING, version 0172, com3 (USB), 115200 [ ]
Conf/Tune Jools Language About
— —
¥ B
o B I B FIRS R a
B E\"INMP"“EV '+ Perfarmance censer ==
3 @ o0.d2 —
= B
#x =e BHOGET T
Position Velacity
Ripple
Target radivs; 8818 mm e
Debounce time. 168_8 msec
Move time: 8.8 msec
Setling tme:| 8.8 msec
Tolal tme: 8.8 msec
™ enabie swlimit T
P1 ul P2
B @.008 S oL, [eoese
s [
Motian Proteclig e
Pasition Unita Speed 1HH.H88 mmis 0.700000
Zero nn :l oc B m
Dec|5H6.345 mmis*2
Dec. kil 1418.69 mmis2
Smooth factor 188
Status
M Hardware Enable Inpul
@ F2P M Repeat P1 B.080 GNPl B Sofware Enabled
Dwell ime: =
LAa8 msec P2 0.858 GOMNE? Msere reacy
Phase Initialized
Distance:
© Relatve move —‘-‘3f--- o wMoving
o | WHomd

Aamg =5V mods

1
 Home Ly
Communication ok B ] _ s |

L — |

Fig. 9-12
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Troubleshooting of common errors

does not operate.

Sﬁgal Situation LCD code Actions

The speed or acceleration is
limited when the motion
command is transmitted via
the pulse or voltage Check if the Speed, Acc. and Dec.
command. WI10VELL . ; .

1 If the motor moves slowly to | WO9ACC.L values in the Motion Protection of the

L ' Performance Center are set too low.

the destination after the host
controller has transmitted all
pulse commands for the
movement.
The motion direction of the

2 gqi:)etgtricl)i %Z?i?]selfjebts :22 None Check "Invert" in the mode setting.
customer.

Open the Conf.Tune\Error Map window

to confirm the followings:

(1) Confirm that the "Error map enable"

3 Enable the error map None has b(_aen chec_ked. Refer to 8.3.2 for
’ more information.

(2) Confirm that the Home action has
been performed or homing signal has
been set in Input.

(1) Use Quick View or Scope to confirm
that Target Position has received the
input pulse signal.

(2) Confirm that the pulse signal cable is
not disconnected or no poor contact

4 The motor moves by itself None is identified.
after enabled. (3) Confirm that the signal OV is
connected to the shield or ground.

(4) Confirm that the drive and machine
are well grounded.

(5) A core can be mounted to the pulse
cable as a filter, if needed.

(1) Confirm that the unit is correct.

(2) Confirm that the speed or
acceleration is set to 0.

The motor does not move (3) Confirm whether the SW limit has
5 according to the command None been enabled. If yes, check that the
after enabled. Upper or Lower limit is set correctly.

(4) Push the platform after the motor is
disabled, and confirm that it moves
smoothly.

(1) Use Quick View or Scope to confirm
that Target Position has received the

The pulse has been input pulse signal. .
6 transmitted but the motor None (2) Check whether the pulse cable is

connected, disconnected or
contacted poorly.

(3) Check whether the electronic gear is
set to low.
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Sﬁgal Situation LCD code Actions
(1) Use Quick View or Scope to check
The analog voltage (V whether the analog command is input
7 Command) has been None successfully.
transmitted but the motor (2) The voltage offset can be set in the
does not operate. Advanced gains->Analog input
window.
Noise is 100 loud during the (1) Reduce the Common Gain value.
8 " 9 None (2) The filter can be set in the Advanced
operation gains/Filter window.
(1) Check that the position where the
The temperature of the drive drive is at well ventilated.
9 is too high. EO7D.HOT (2) Check that the ambient temperature
is not too high.
The position feedback . . .
. Check that the drive, machine and shield
10 sensor (rez_ader) transmits an | EO4AENCOD have been grounded.
incorrect signal.
(1) Check the drive is connected to a 100
. or 240Vac power source or whether
11 ;I'hel voltage of the DC bus is EO9UND.V the power source is disconnected.
00 Iow. (2) Use a multimeter to check whether it
is a 110 or 240 Vac power source
(1) Confirm that the speed, acceleration
and load conform to the
specifications.
(2) Check whether a regenerative
. resistor is needed for the motor
12 I)r;eh\_/o::age of the DC bus is EO020VERV operating at a high speed. The
gh- selected regenerative resistor must
conform to the load and motion
specifications.
(3) Check if the load is too high.
(4) Check if the speed is too high.
(1) Check whether the CG value and the
The position error exceeds maximum position error value are set
13 | the maximum position error | EO3PEBIG too low.
setting. (2) Motor is obstructed when moving
(3) Check if the load is too high.
(1) Solve the UVW short circuit and
wiring problems.
(2) Solve the UVW and ground short
o circuit problem.
14 | ThemotorUVWisinshort | ) opiopT | (3) Check the UVW line-line resistance

circuit.

separately and confirm that the
resistance is same between lines.

(4) Check whether the motor wires are
too old.
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Sﬁgal Situation LCD code Actions

(1) Confirm that the continuous current
and peak current of the motor
conforms to the specifications of the
motor.

The equivalent current (2) The acceleration command for the

15 output from the drive EO5SWHOT route planning exceeds the rated
exceeds the continuous W12 12T value of the motor.
current limit of the motor. (3) The motion of the motor is obstructed.

(4) The drive is reset and re-enabled.

(5) Check if the model number or current
parameter of the motor is set
incorrectly.

16 The PC cannot None Check that the BPS and Port are set
communicate with the drive. correctly.

When the drive is set to “use emulated

encoder”. Because the emulated

) encoder output function does not work
The host controller receives during operation of the “save to flash”.
17 | @ incorrect position signal None =4 function. If the motor moves by

when the emulated encoder
function is used.

different reasons, when operator the
“save to flash” function on the main
screen. The host controller may lose the
position signal.
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A.1l. Axis enable via the host controller

Usually, the host controller must send a command to the drive via its input port to enable
the motor. The Axis Enable function is usually set to the digital input 13 as shown in Fig.
A-1.

A.2. Temporary hardware enable

If users do not have a host controller and cannot input a Hardware Enable signal to the
drive, the Hardware Enable can be provided temporarily after completion of the

following settings. Click % "0 set/test" in the main function keys area to open the

window in Fig. A-1. Confirm that the status indicator of the Axis Enable lights green. 11 is
usually used for the Hardware Enable signal. Since the Invert function is available for
each input point, it can provide a cheating Hardware Enable signal by inverse the logic
value of the signal. The drive receives a Hardware Enable signal when the indicator in
the State column lights green.

f |
&5 LIGHTENING, version 0.172, com3 (USB), 115200 [ESR
[ Conf/Tune Tools Language About Advanced |

& @ ] ﬂ "F ﬂ __':’I' ,';_II' “ 3

- Hil HIWIN Amplifier V\% 10 center E=E)
=5 0.d2 Outputs
0 X

State Invert
1 |Start Homing ﬂ . ~
12 [Abort Motion > =

I 12 'Axis Enable ﬂ J v I

14 [Switch to secondary CG hd - r
15 |Near Home Sensor ﬂ ‘ ~
16 |Left <> Limit Switch > o
I7 | Suwitch to secondary mode ﬂ ‘ -
18 | Clear Error 1] ‘ ~
19 |Right {(+> Limit Switch ﬂ ‘ r

Communication ok

Sel Default

Fig. A-1
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A.3. Confirmation of the enabled state

The drive receives the enabling signal from the host controller when the state indictor of
the "Hardware Enable Input” lights green (Fig. A-2).

& x

Communication ok

r o B
4y LIGHTENING, version 0.172, com3 (USB), 115200 e [
Conf/Tune Tools Language About Advanced
O~ ATTENA 2 &

=} -Hiw N lifi i i
¥ HIWIN Amplifier Controller. d2(0). Axis: X Firmware version
B 0d2 0.026

Motor type: AC servo
Model; FRMS402K1

Axis is cofigured to.| Stand-alone Position Mode
Status
_MHardware Enable Input
A software Enabled
alservo ready

Last error

Lastwaming

Quick view
Position Units
count

38 Actual Current ﬂ 0.0680510 A_amp
1 Feedback Position :J 5050 count
1@ Feedback Uelocity > -18.4477 countis

C:\mega_fabs\dcellightening dce -> d2(0) . C\mega_fabs\dce\d2\;

Fig. A-2

A.4. HMI control of axis enable

Usually, the Axis Enable signal that the host controller sends through the input port

controls the excitation of the motor. The following instructions must be observed when

the HMI is opened.

(1) When the HMI (Lightening) is the active window on the screen, users can press F12

to disable the motor. This function is usually used in the emergency situation.

(2).When the Performance Center is opened from the HMI (Lightening), users can click

the Disable button (same as F12) to disable the motor. Click the Enable button if
users need to enable the motor again. In this case, the status indicator of the

Hardware Enable Input must remain green.
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B.1. Compare parameter RAM to Flash

The "Compare parameter RAM to flash" window pops up (Fig. B-1) when users changes
the motor parameters in the Lightening program and exits the program before saving
them to the flash memory of the drive or when users performs the error map and does
not save the parameters in the flash memory. (Refer to 8.3.3) .This window is used to
remind users that some parameters have been changed and not saved to the flash
memory yet.

s -
Compare parameters RAM to FLASH li_:hj

2 parameters are detected to be changed in RAM from Flash

Press ‘Exit' to exit.
Press 'Cancel to stay,
Considerto do "save parameters to flash’

E)(It Cancel Details

Fig. B-1

An advanced comparison window will be opened when users clicks the "Details” button.
Users can see the different parameter settings (Fig. B-2 and Fig. B-3) between the RAM
and the Flash in this window. The different parameter is indicated with blue color.

The following two states are displayed in the "Flash value" column:

: The value stored in the flash memory is same as that in the RAM.
“}k>k: The parameter has performed Undo and the value in the RAM has been
change to a parameter value in the flash memory (Fig. B-3).

252
HIWIN Mikrosystem Corp.



D2 Drive User Guide v1.2

B. Parameter Comparison Function

Slave: <d2>

e ® [ unwo

Down | @

Compare RAM to flash (ver 0.45) @ <2j @ E
@ I Refresh || Save || Close || Up |

0
¥ undo .

Comprae paramters RAM to FLASH
1 modified.

22?7 variables , B errors

Parameter name

A_sof .fr
R_sof . ki1
¥_sof _k2
K_sof .xi
R_st_cyg
K_st_phase
¥_st_upg
¥_swil_pos
®_sw2_pos
¥_sw_pos_prot_en
H_tr
tr_mode
¥_tr_time
v il

_wel_err_warn_win

¥
¥
K _vel_max
¥
®

A_wpyg

K_wsf_fr

¥ _vef . xi

X _wsf_en
in_xor
lcd_password
out_configlB]
out_configll]
out_configl2]
out_configl3]
out_configl4]
out_configl51]
out_configl6l
out_configl?7]
out_configl8]
out_configl91]
out_configl181]
out_configlill
out_configli12]
out_configli131]
out_configli14]
out_configli51]
out_configll6]
out_configl1?]
out_configl181]
out_configli?1]
out_xor
pullupdn

Type

V= wuaeaanuleaeanwaummmmmmmEIN el =0 hn Rnm e

RAM value

580

@8.787
8.3

1365
-825528
-16608@
18886
188

1508
958
1e+8
598
588
i

314
5.64063e+6
#.80126634

PENOEEEDEARRE

-7998

|
w
]
~3
=
[=-]

SWBEHEEBHWBM
-]

Flash value

=
=

LI ([ (O T VO 1 O O

11}

m

Fig. B-2

The function keys are described below:

®
@
®
@
®
®
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Save: Save the parameter in the flash memory.
Close: Close the window.

Up: Move to the previous different parameter between the RAM and the flash
memory.

Down: Move to the next different parameter between the RAM and the flash
memory.

Undo: Restore the selected parameter that was stored in the RAM to a value in the
flash memory

Refresh: Re-compare the parameters stored in RAM and the flash memory.
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Compare RAM to flash (ver 0.45) ]

Refresh | | Close |

U |

Slave: @ <d2> hex (1) | Redo || Down |

Comprae paramters RAM to FLASH
1 modified, 1 undo. 227 variables . @ errors

Parameter name Type RAM value Flash value -

¥_sm_ampl 197.574
X_sof .fr 588
R_sof .ki
X_sof .k2
R_sof .xi
¥_st_cg
R_st_phase
K_st_upg
®_swl_pos
¥_sw2_pos
X_sw_pos_prot_en
R_tr
¥_tr_mode
R_tr_time

v_1

-

a
8.787
a.3
1365
04.825528
—10088
éEE

188
]

1500

958

le+8

108

508

1

314
5.64863e +6
B.00126634

X _vel err_warn_win
4 A_vel max
X _vel_stop

¥_volt_warn_win
R_upy

X _usf.fr

R _wsf.xi

¥ _usf_en
in_xor
lcd_password
out_configl@l
out_configll]
out_configl21]
out_configl3]
out_configl4]
out_configl5]
out_configl6]
out_configl?]
out_configl8]
out_configl?]
out_configl1@]
out_configlil]
out_configli12]
out_configli3]
out_configli4]
out_configli5]
out_configli6]
out_configli1?]
out_configl181]
out_configli91]
out_xor

NSO LASHES

m

ot 69 6D tA 6D 13 0D U9 0D €3 0D KD 0D G300 KB €0 KD €0 KA 0 KA (O e i i i iy i i e i 1 8 (10D 1t M 0 M e e
=
1Y)

L L V(| 1 [ 1} 1 L (A O I [ 1 §

LRSS EN

Fig. B-3

(7 Redo: Cancel the previous Undo action for the selected parameter.
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C.1. Update the firmware of the drive

To update the firmware of the drive, click "Tools" on the main screen and select
"Upgrade/Down grade firmware..." (Fig. C-1).Click "Upgrade/Down grade firmware..." to
open the "Upgrade/Down grade firmware" window (Fig. C-2).

(2 LIGHTENING, version 0.172, com3 (USB), 115200 RSN ==
Conf /Tune Language About Advanced
J {:z} . Communication setup...  (Ctrl+N) =
Prr— LCD Password...
3-HW HW Firmware version
2§ Open plotview... [Ctrl+G) a.026
: ‘ Data collection... 1
Scope.. (Ctrl+P)
Encoder test/une_ Stand-alone Position Mode
PDL.. (Ctrl+L)
Loop constructor...
Reset Amplifier
Upgrade/Downgrade firmware.. ‘
Lastwarning ‘
—Quick view
Position Units
count j
30 Actual Current = | 0.000000 A_amp
1 Feedback Position count
1@ Feedback Uelocity ~| 0.0325360 counts
| (Communication ok |CAmega_fabs\deellightening dee = d2(0), CAmega_fabs\dce\d2y |
Fig. C-1
[ # Upgrade/Downgrade firmware ==
Step2 [Fie]
9 | Update selected firmware to amplifier | Date - Time | Comment
Add working directory firmware to Archive 06 2011\11\20 - 14:18:25
08 2011\12\07 - 15:29:17
| Refrech 15 2012103122 - 05:33:38
0016 C\mega_fabs\dcewdd_firmid2wer 0 016 2012103123 - 02:36:28
0.017 C:\mega_fabs\dce\db_firm\d2\ver 0 017 2012\03\29 - 03:21:01
0019 C-\mega_fabs\dce\db_firm\d2\ver_0_019 2012\04\26 - 10-08-34
0.020 C:\mega_fabs\dceldb firm\d2\ver 0_020 2012\05\22 - 13:04:16
0.021 C\mega_fabs\dce'db_firm\d2\ver_0_021 2012\07\17 - 10:37:25
0022 C\mega_fabs\dce\db_firm\d2\ver_0_022 2012\09\10 - 03:38:29
0023 C-\mega_fabs\dce\db_firm\d2\ver_0_023 2012\10\18 - 03:51:03
0.024 C\mega_fabs\dce\db_firm\d2\ver_0_024 2012\10\26 - 05:40:15
0.026 C:\mega_fabs\dce\db_firm\d2\ver_0_026 2012\11\22 - 08-29:11 Amplifier

< |

Step1

m

I

Working Dir: Amplifier: Ver. 0.026 C\mega_fabs\dce\d2 2012\11\22 - 08:29:11

Fig. C-2 Upgrade/Down grade firmware window
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The firmware is updated in the Upgrade/Downgrade firmware window according to the
following steps.

Left click the firmware version to the updated and highlight it with white letters on a blue
background.

Click "File" at the left corner of the window and select "Update selected firmware to
amplifier" to open a dialog box (Fig. C-3).

Click OK to open the "Auto load programs" window. The firmware will be loaded in the
drive automatically (Fig. C-4).

r ~
Update new firmware to amplifier @

Do You want to update the amplifier

! . by firmware version in:
CA\mega_fabs\dce\db_firm\d 2ver_0_026\
In Working Directory firmware version = 0.026

i
|
Fig. C-3
= ~
5| Auto load programs @_@
d2: Test if PDL need complilation |
No need PDL compilation v
a: 42
Go to boot mode
™
= v
] m 3 F
-
81 id @ d2 DELFINO335%
File C:wmega_fabssdces\d2xpdl188~mainB.pdl
Clear page: paged . start address: 320000 g
Addrsses: BB3280808. Write 243780 words Stop
L pr— =

Fig. C-4
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