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1.1 General precautions

Before using the product, please carefully read through this user manual. HIWIN Mikrosystem (HIWIN) is

not responsible for any damage, accident or injury caused by failure in following the installation

instructions and operating instructions stated in this user manual.

*

*

Do not disassemble or modify the product. The design of the product has been verified by structural
calculation, computer simulation and actual testing. HIWIN is not responsible for any damage,

accident or injury caused by disassembly or modification done by user.

Before installing or using the product, ensure there is no damage on its appearance. If any damage

is found after inspection, please contact HIWIN or local distributors.

Carefully read through the specifications noted on the product label or technical document. Install the

product according to its specifications and installation instructions stated in this user manual.
Ensure the product is used with the power supply specified on the product label or in the product
requirement. HIWIN is not responsible for any damage, accident or injury caused by incorrect power
supply.

Ensure the product is used with its rated load. HIWIN is not responsible for any damage, accident or
injury caused by improper usage.

Do not subject the product to shock. HIWIN is not responsible for any damage, accident or injury

caused by improper usage.

If an error occurs in the servo drive, please refer to section 9.4 and follow the instructions for

troubleshooting. After the error is cleared, power on the servo drive again.

Do not repair the product by yourself when it malfunctions. The product can only be repaired by

qualified technician from HIWIN.

HIWIN offers 1 year warranty for the product. Warranty starts on the shipping date of the product. The

warranty does not cover damage caused by improper usage (Refer to the notices and instructions stated

in this user manual.) or natural disaster.

/\ CAUTION

The maximum ambient temperature must be below 55 °C.

The product can only be installed in an environment with pollution degree not exceeding 2.
The control power input must be: 24 Vdc, 1 A and level 2.

The rated voltage input is 240 V. Short-circuit current must be below 5000 A.

Before inspection, please turn off the power and wait for at least 5 minutes. To avoid electric shock, ensure the
residual voltage between P and N terminals has dropped to 50 Vdc or lower by using multimeter.

1-2
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1.2 Safety precautions

Carefully read through this user manual before installation, transportation, maintenance and

examination. Ensure the product is correctly used.

Carefully read through electromagnetic (EM) information, safety information and related precautions

before operation.

Safety precautions in this user manual are classified into Warning, Attention, Prohibited and

Required.
Signal Word Description
l& Warnin | It indicates if the precaution is not observed, it is likely to cause property
9 loss, serious injury or death.
& Attention It indicates the precaution must be observed.
@' Prohibited It indicates prohibited activity.
o Required It indicates mandatory activity.

DANGER

Ensure the servo drive is correctly grounded. Use PE bar in the control cabinet as reference potential.
Perform low-ohmic grounding for safety reason.

Do not touch motor power connectors even when motor is not moving. Do not remove motor power cable from
the servo drive when it is still power-on, or there is a risk of electric shock or damage to the contacts.

Do not touch live part (contact or bolt) or connector within 5 minutes after disconnecting the servo drive from
power supply. For safety reason, we suggest measuring the voltage in the intermediate circuit and wait until it
falls to 40 Vdc.

€ Operation
4 Do not touch the terminals and the internal part of the product when power on,
or it may cause electric shock.
€ Do not touch the terminals and the internal part of the product within 10
minutes after power off, or the residual voltage may cause electric shock.
& WEII'I'III'Ig €4 Do not modify the wiring when power on, or it may cause electric shock.

€ Do not damage, apply excessive force to, place any heavy object on the
cables or put the cables between two objects, or it may cause electric shock or
fire.

€ If motor with brake is used, follow the enabling procedure stated in section 8.3.
Do not command the motor to move right after enabling.

HIWIN MIKROSYSTEM CORP. 1-3
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: € Do not use the product in location which is subject to humidity, corrosive
& Attention materials, flammable gas or flammable materials.
€ Storage
® s €4 Do not store the product in location which is subject to water, water drop, direct
Prohibited sunlight, harmful gas or liquid.
€ Transportation
€ Carefully move the product to avoid damage.
& Attention € Do not apply excessive force to the product.
€ Do not stack the products to avoid collapse.
€ Installation site
€ Do not install the product in location with high ambient temperature or high
humidity. Do not install the product in location which is subject to dust, iron
powder or cutting powder.
€ Install the product in location with ambient temperature stated in the user
manual. Use cooling fan when the ambient temperature is too high.
€ Do not install the product in location which is subject to direct sunlight.
‘ o Reqmmd € The product is not drip-proof or waterproof, so do not install or operate the
product outdoor or in location which is subject to water or liquid.
€ Install the product in location with less vibration.
€ Motor generates heat while running for a period of time. Use cooling fan or
disable the motor when it is not in use, so the ambient temperature will not
exceed product specification.
€ Installation
€ Do not place heavy object on the product, or it may cause injury.
€ Prevent any foreign matter from entering the product, or it may cause fire.
] € Install the product in the specified orientation, or it may cause fire.
/N Attention . | -
€ Avoid strong shock to the product, or it may cause malfunction or injury.
€ While installing the product, please consider its weight. Improper installation
may cause damage.
€ Install the product on noncombustible object, such as metal to avoid fire.
€ Wiring
€ Ensure wiring is correctly performed. Otherwise, it may lead to malfunction or

& Attention

motor burn-out, causing a risk of injury or fire.

1-4
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€ Operation and transportation

€ Use power supply specified in product specification, or it may cause injury or

. fire.
& Attention € The product may suddenly start to operate after power supply recovers.
Please do not get too close to the product.

I o Req uired €  Set external wiring for emergency stop to stop the motor at any time.

€ Maintenance

€ Do not disassemble or modify the product.

O Prohibited

€ Do not repair the product by yourself, please contact HIWIN for repair.
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2.1 Safety certificates and model explanations

2.1.1 Safety certificates

D1 servo drive complies with the following safety standards.

® CE compliance

Table2.1.1.1

EN61800-3: 2004 (Category C3)
EN61000-3-2: 2006/A1: 2009/A2: 2009
EN61000-3-3: 2008

EN61000-6-2: 2005

IEC CISPR 11: 2009/A1: 2010
IEC61000-4-2: 2008

EMC | IEC61000-4-3: 2006/A1: 2007/A2: 2010
IEC61000-4-4: 2004

IEC61000-4-5: 2005

IEC61000-4-6: 2008

IEC61000-2-1: 1990

IEC61000-2-4: 2003

IEC60146-1-1: 1993

LVD | EN 61800-5-1: 2007

2-2 HIWIN MIKROSYSTEM CORP.



HIWIN.

MD20UEQ01-2206
D1 Servo Drive User Manual Specifications

2.1.2 Model explanation

The model explanation of D1 servo drive is provided as below.

Column 1 2 |2A | 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
Example D 1 - 3 6 - S 2 - 2 - 0 - 0

Product Name

Communication Interface

Standard format RS232 (No communication interface)....= S
EtherCAT (COE) ..onviniiiii e, =E
EtherCAT (mega-ulink)........coooviiiiiiiiie, =F

Encoder Type

Input Voltage
TD/BD 220 V o =2

Heat Sink
WIthOUt heat SINK. ..o e =0
High Profile (HT ). oo e e =1

Reserved Code
SHANAAI. ..o e =00
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2.2 Basic specifications

Table2.2.1
D1 D1-36
Voltage 100 - 240 Vac £10%
Frequency 47 to 63 Hz
Input
Phase 1%0r30
Power
Control Voltage +24 Vdc £10%
Control Current 1 A minimum
12 A_amp
Continuous Current [8.5 A_rms]
(Note: with external heat sink)
Output
Power Instantaneous Current 36 A_amp
[25.4 A rms]

Allowable Continuous Time for
Instantaneous Current

1 second maximum

Servo Drive Startup Time

1~2 seconds

Servo Drive Reset Time

3~4 seconds

Main Circuit Control

IGBT PWM space vector control

Control Motor Type

¢ 13 bit AC servo motor
¢ Linear motor
* Torque motor

Status LED Indicator

Servo Drive Status

Red: Error
Green: Servo ready

Control
Mode

[19, 1I9M], [110, 110M] differential inputs or 19, 110 single-ended

Input Pin ;
inputs
* Pulse/Direction
Pulse Command Type * CW/CCW
* AgB
Position The D|fo?rre;2f|al Pulse input (2 M pulses/s max.); Quad A/B (8 M counts/s max.)
Mode Maximum Sil‘? o
Input Pulse g d Pulse input (500 K pulses/s max.); Quad A/B (2 M counts/s
Frequency ende max.)
Signal
Command Source Pulse from controller
Electronic Gear Electronic gear ratio: pulses /counts
Pulses: 1~2147483647; Counts: 1~2147483647
Input 10 KQ
Impedance
Analog Voltage +10 Vdc
Input Range -
Command Time
Constant 22us
Resolution | 12 bits
Velocity o, | 19: PWM = 0% - 100%
Mode PWM100% 1 |1o. Direction = 1/0
19: PWM = 50% + 50%
o
Digital Input Pl S0z 110: No function
Command | Frequency | s¢ 5 i1 minimum, 100 KHz maximum
Range
Pulse_ W'dth 220 ns minimum
Limit
Command Source Voltage or PWM from controller
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Force/ Analog Input Command | The specification is the same as the one in velocity mode.
torque Digital Input Command The specification is the same as the one in velocity mode.
Mode Command Source Voltage or PWM from controller

Operating Voltage +5 Vdc + 5% @400 mA
Digital Input Signal A, /A, B, /B, Z, /Z, RS422 differential signal
Bandwidth 5 MHz line frequency, x 4 frequency: 20 M counts/s

Input Amplitude

1 Vpp (sin/cos), differential signal

Encoder Type
Analog Bandwidth

1 MHz maximum line (cycle) frequency

Resolution

Maximum 65528 counts/cycle

Resolver

Sin/Cos, differential signal
Reference 3 KHz, 6 Vpp, 100 mA

Encoder Counting Range

-2147483648~2147483647 (32 bits)
The motor commutation is normal and is not affected by
encoder counting range.

Digital Encoder

Buffered Encoder
Output

* Without being processed by the servo drive, A/B phase
signals are directly sent to the controller. (Maximum 18 M
counts/s, digital AgB output, differential signal output)

* Without being processed by the servo drive, Z phase
signals are directly sent to the controller. (Differential
signal)

* The delay time between the time the servo drive receives
encoder signal from the encoder and the time the servo
drive outputs signal from output pin is less than 100
nanosecond (ns).

Analog Encoder

* Maximum 18 M counts/s, digital AgB output, differential
signal output

* The resolution is the grating period of analog encoder/4. (If
grating period = 40 um, the resolution of buffered encoder
output = 10 um/count)

* The delay time between the time the servo drive receives
encoder signal from the encoder and the time the servo
drive outputs signal from output pin is less than 100
nanosecond (ns).

Emulated Encoder Output

* Maximum 18 M counts/s, digital AgB output, differential
signal output

* The ratio of encoder input to emulated encoder output can
be adjusted. The width of emulated index signal output can
be adjusted.

e Linear motor:
(1) Outputs one index (Z phase) signal per travel distance
Rotary motor:
(1) Outputs one index (Z phase) signal per travel distance
(2) Outputs one index (Z phase) signal per motor

revolution

* The maximum delay time between the time the servo drive
receives encoder signal from the encoder and the time the
servo drive outputs signal from output pin is 66.67 us.

Digital Hall Signal

Digital single-ended signal with 120 degrees phase difference
HA, HB, HC

Interface

Connect to PC via RS232

Communication
Protocol

e Full-duplex
* Baud rate: 9,600 ~ 115,200 bps
* Binary

Programmable

I/O Interface Bigitallinput

74HC14 Schmitt trigger input
Inputs [I1~I6] [111, 112] [I9, 110]
10 digital inputs are provided.

HIWIN MIKROSYSTEM CORP.
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Note: When 19 and 110 are set for digital inputs, they cannot be
programmed as general inputs.

- 0.3 Adc max, +40 Vdc max (Open drain)
Digital Output [01~03]
Brake Output Brake [O4], 1 Adc max.
The Maximum Storage for
Codes 32K Bytes
Storage for Variables 800 Bytes
: Float: 32 bits
Umpeneel VETEDD T2 Integer: 16 bits and 32 bits (Array and pointer are supported.)
Execution Cycle 66.67 us
Multitasking Four tasks can be run at the same time.
PDL Editor Control Commands for Supports commands such as “if’, “else”, “while loop”, “for loop”,
Program Flow “goto”, “till”, etc.
Includes arithmetic operators, logic operators and comparison
Operator
operators.
Task Synchronization Supports'Loclk and Unlock commands to perform task
synchronization.
_— * Variable: 17 characters
Length. LT 07 * Label: 24 characters
User-defined Name i
» Proc: 24 characters
Resistor External connection
Voltage 'Ijhre.shold for +HV > 390 Vdc
R i Activation
egenerative Voltage Threshold f
Resistor © ag:a cti\r/z?(i ocr)1 or +HV < 380 Vdc
Hysteresis 10V £ 0.5 Vdc
DC Link Capacity 1880 uF

Protection Function

Short circuit, Overvoltage (> 400 Vdc + 5%), Position error too
big, Encoder error, Motor cable lost connection, Drive over
temperature (IGBT > 80 °Cz 3 °C), Motor over temperature,
Undervoltage (< 60 Vdc), 12T current limit protection

Applicable Motor

Linear motor

Compensation Method

Creates error map table to compensate encoder error by
means of linear interpolation.

Storage Point

Maximum 5,000 points

Error Compensation -
P Storage Location

Flash ROM, disk file

Unit

um, count

Enabling Method

e Enabled after internal homing completes.
e Enabled by external input signal.

Frequency Suppression Range for Vibration
Suppression Filter (VSF)

0.1 Hz~200 Hz

Operating Temperature

0~50°C (If temperature is above 55 °C, forced ventilation will
be required.)

Storage Temperature

-20°C ~65°C

Environment Humidity 0 to 90%RH (No condensation)

Altitude Altitude 1000 M or lower
Vibration 1G (10 to 500 Hz)
IP Rating IP20

Cooling Natural cooling or external heat sinks

Weight 1,250 g (min.)

Dimensions 191.6 mm X 139.8 mm X 64.8 mm
Case Complies with CE U.L. Spec 94 V-0 Flammability Rating

2-6
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2.3 Dimensions

The dimensions and mounting holes of D1 and D1 EtherCAT (CoE and mega-ulink) servo drives are

shown in figures 2.3.1 and 2.3.2. The unit is mm. The diameter of the mounting hole is 4 mm.

17.1 201 70 +05 140.3 102 _‘
5 10.1 [ |
@
[
3]
) 1 - oy
v e ] ©
w E © 2
:E g = A
_. J=~ ™ H
w (D megafibs (e
BRE = =
@m F‘ﬁ 1wwr'
1 o i
A | S -~ [ In
4 a9
D1-DNNO3A I

65 0.2

| LS
- -

=il

Figure2.3.1 D1 servo drive
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5101 [
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191.6 +0.2

181.6 +0.1
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| SH% !ﬁ

Ce

0
a ]l Llae

65 +0.2

D1-DNNO2A

Figure2.3.2 D1 EtherCAT servo drive
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2.4 |Installation

If the servo drive is installed in a control box, ensure it is mounted with conductive screws. The insulating
materials, such as paint, on the contact surface of the control box must be removed for grounding the
servo drive through the control box. When the input power of the servo drive is 220 V, the grounding
resistance must be lower than 50 Q; when the input power of the servo drive is 110 V, the grounding

resistance must be lower than 100 Q.

The suction hole and vent hole of the servo drive must not be obstructed. Install the servo drive according
to the specified orientation; otherwise, it may malfunction. For well cooling and circulation effect, there
must be enough clearance between the servo drive and the adjacent objects or baffle plates. While
installing multiple servo drives, the clearance between two servo drives must be at least 20 mm. Install a

fan in the control box to facilitate heat dissipation.

il | Top

Bottom

Figure2.4.1
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50 mm or 20 mm or 20 mm or
above above above

1 1 [ Je—eF 1 [ je—»F 1 1 ]

| |
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| +)|w -] | <
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I Il I
e N = N
gm' 3 ﬁ :;{" 3 x‘v 3
L s i = S

S I I = I I S I I

50 mm or
above

Figure2.4.2
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2.5 Derated value

When the drive is operated under condition of temperature 45~50°C or altitude 1000~3000M, please use

the drive according to the decrease rate of deration, which is displayed in below figures.

S 100%
3 | |
> 1 | N\
3 87%777‘771777‘
&‘E [ 1 ‘
- [ 1 ‘
3 | 1 !
£ 0% | 1 ‘
Om 1000m 2000m 3000m
Altitude
g 100%
o
S 80%------- lm = =
i ° 1 |
kel |
g 1
1
. 1
1
0% ! 1
0°C 45°C  50°C
Temperature

100%
80%
60%

Rated Torque

0%

Om 1000m 2000m 3000m

Altitude

Figure2.5.1

100%

60%
40%

Rated Torque

0%

Om 1000m 2000m 3000m
0°C 45°C  50°C 50°C
Temperature and altitude

Note: When the altitude is 2000~3000M, the curve of deration must be limited to OVC |l based on the overvoltage

type of IEC/EN 61800-5-1.

2.6 System requirement

Table2.6.1

CPU

1.0 GHz or higher

RAM

512 MB or more

Hard Disk Space

50 MB or more

Communication Port

RS232 communication port

If there is no RS232 communication port, use USB to RS232 adapter.

Operating System

Win 2000, Win XP, Win 7

Display

1024*768 pixel or higher

HIWIN MIKROSYSTEM CORP.
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3.1 Operation mode

D1 servo drive supports the following operation modes.
(1) Position mode

(2) Velocity mode

(3) Forcel/torque mode

(4) Stand-alone mode

Each operation mode will be described in the following sections.

3.1.1 Position mode

In position mode, controller sends pulses to the servo drive. These pulses are position commands. When
a pulse is received, the servo drive commands motor to run a corresponding distance. Path planning is
done by controller. At what speed motor runs is decided by the sending frequency of pulses. Motor runs at
faster speed as pulses are sent at faster speed; motor runs at constant speed as pulses are sent at fixed
speed. As figure 3.1.1.1, three pulse types are supported: Pulse/Direction (Pulse/Dir), Pulse up/Pulse
down (CW/CCW) and Quadrature (A/B phase). By different wirings, pulse signal can be TTL differential
signal or single-ended signal. User can set electronic gear ratio in position mode. Normally one pulse is
equivalent to one encoder count. For instance, when electronic gear ratio is set to 2:3, it means two

pulses is equivalent to three encoder counts.

Pulse |nput Mﬂﬂ—

Dir Input @ e e et emte e s
Positive Negative

CW Input

CCW Input .
Positive Negative

A-phase Input

B-phase Input
Positive Negative

Figure3.1.1.1
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3.1.2 Velocity mode

In velocity mode, the servo drive receives analog command (V command) from controller. The input
voltage range is from -10 V to +10 V. The input voltage is transformed into corresponding velocity
command to drive motor. In addition to V command, the servo drive can also receive PWM command.
The servo drive outputs different velocity command based on different duty cycle. Two settings are
supported, PWM 50% and PWM 100%. PWM 50% uses duty cycle 50% as base. When duty cycle is
lower than 50%, the servo drive commands motor to move in negative direction. When duty cycle is larger
than 50%, the servo drive commands motor to move in positive direction. For PWM 100%, an additional

pin is required for controlling the moving direction of motor.

(1) Using V command
Analog voltage is transformed into velocity command to drive motor. The velocity increases as the
analog voltage increases, but the maximum velocity does not exceed the maximum velocity limited
by the servo drive. The velocity decreases as the analog voltage decreases. If the voltage value is
negative, motor moves in negative direction. The corresponding velocity command of input voltage

can be set in the servo drive.

(2) Using PWM command
PWM command is transformed into velocity command to drive motor. The corresponding velocity of

full PWM can be set in the servo drive.

3.1.3 Forcel/torque mode

In force/torque mode, the servo drive receives analog command (V command) or PWM command from

controller. The received command is transformed into corresponding current command to drive motor.

(1) Using V command
Analog voltage is transformed into current command to control the force and torque of motor. The
current increases as the analog voltage increases, but the maximum current does not exceed the
maximum current of the motor. The current decreases as the analog voltage decreases. If the
voltage value is negative, motor moves in negative direction. The corresponding current of input

voltage can be set in the servo drive.
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(2) Using PWM command
PWM command is transformed into current command to control the force and torque of motor. The

corresponding current of full PWM can be set in the servo drive.

3.1.4 Stand-alone mode

The servo drive has one high-speed digital signal processor (DSP), so the servo drive is able to do path
planning. Select stand-alone mode when user would like the servo drive to be tested alone or operate

without controller. In stand-alone mode, servo loops are handled by the servo drive.

3.2 Encoder types

Encoder plays an essential role in controlling servo motor. With position and angle information provided
by encoder, the servo drive is able to control servo loops. The commonly-used encoders are optical scale
and magnetic scale which obtain current position by means of optics and variation of magnetic field. The
position signal obtained by optical scale or magnetic scale is transformed into digital signal or analog
signal. Normally optical scale or magnetic scale may support either digital signal output or analog signal

output.

3.2.1 Digital type

Digital encoder (or incremental encoder) normally outputs TTL RS422 differential signal. TTL RS422
differential signal includes two digital pulses with 90 degrees phase difference. Its resolution definition is

shown in figure 3.2.1.1. The resolution of linear optical scale is usually 1 um.

1 1 1
| | |
t | t
A | | |
| | |
—_ | | | .
| | J | | |
| |
B | |
| |
— t
Resolution

Figure3.2.1.1
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3.2.2 Analog type

Analog encoder outputs signal with two phases, sin and cos. The output signal is usually 1 Vpp
differential signal. 1 Vpp differential signal consists of two sinusoidal signals with 90 degrees phase
difference. The specification of analog encoder is usually shown by grating period. For instance, the
grating period of commonly-used linear analog optical scale is 40 um. The grating period can be finer by

adjusting multiplier factor in D1 servo drive to have better resolution than nanometer.

\/ o
Sin /\

<— Grating period —"

Cos

Figure3.2.2.1

3.3 Buffered encoder output and emulated encoder output

The input signal from encoder is used by the servo drive to perform servo control. When the servo drive is
used with controller, the servo drive transmits the position or angle signal received from encoder to the

controller. D1 servo drive provides two types of encoder signal outputs.

(1) Buffered encoder output
When buffered encoder output is selected, signals received from encoder are directly sent to
controller. Invert function is provided in D1 servo drive. When invert function is selected, the signals

received from encoder will be inverted before being sent to controller.

(2) Emulated encoder output
When emulated encoder output is selected, the position information received from encoder will be
multiplied by a scale factor before being sent to controller. In some occasions, if controller cannot
receive encoder signals sent at high frequency, a scale factor can be set to lower the frequency. In
addition, if the multiplier factor of an analog encoder is set to be too high, a scale factor can also be
set to lower the resolution of encoder output. When motor reaches home position for the first time,

the width of output Z-phase signal is half of its original width.
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Z-phase signal

> “«>

1/2 pulse width Pulse width

*Home position is reached for
the first time.

Figure3.3.1
D1
Buffered l
encoder o
output -
€ Encoder

Erueted sga |
output processing

Figure3.3.2

3.4 Path planning

Path planning is usually done by controller. The controller calculates suitable motion command based on
the required distance, velocity, acceleration and smooth factor. These commands (Pulse commands or V
commands) will be sent from the controller to the servo drive or calculated by the servo drive (Stand-alone

mode).

1

Position (P) o

Velocity (V)

Acceleration (a)

[“‘-.

Time (t)
Figure3.4.1
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(1)

3)

Position

Optical scale or encoder provides the servo drive with the current position of motor. Units used for
different motion types are as below. In D1 servo drive, reference position means position command.
Reference position is calculated by the path generator according to the related parameters. Target
position is the desired position set by user or controller. After target position is set, it is calculated by

the path generator before the servo drive commands motor to move.

Table3.4.1

Motion Unit

Linear Motion um, mm and m

Rotary Motion Encoder count

Velocity

Velocity is the displacement per unit time. Units used for different motion types are as below.

Table3.4.2

Motion Unit

Linear Motion um/sec, mm/sec and m/sec

Rotary Motion count/sec, rps and rpm

Acceleration
Acceleration is the change in velocity per unit time. Units used for different motion types are as

below.

Table3.4.3

Motion Unit

Linear Motion um/sec?, mm/sec? and m/sec?

Rotary Motion rps?

Smooth factor

When acceleration or deceleration is dramatically increased or decreased in a short time, the force
applied to the motor and load will be increased or decreased accordingly. Smooth factor is used to
create S-curve or T-curve velocity profile to moderate the impact from such change. The setting
range of smooth factor is from 0 to 500. Increase the value of smooth factor to have S-curve velocity
profile and smaller impact. Decrease the value of smooth factor to have T-curve velocity profile. Set
smooth factor to 1 to disable smoothing function. In some occasions, settling performance can be
enhanced by increasing smooth factor since the impact from the motor force is reduced. However,
smoother motion may have longer move time. Find the suitable value of smooth factor by executing
test run and tuning on your machine. When smooth factor is set to 0, the motion protection of the

servo drive is disabled.

HIWIN MIKROSYSTEM CORP. 3-7



MD20UE01-2206

Operation Principles D1 Servo Drive User Manual

(5) Emergency stop
D1 servo drive has emergency stop function. When |1 signal (Axis enable) is OFF, the emergency
stop function is activated. The servo drive commands the motor to decelerate at the speed set for

Dec. kill to a stop.

3.5 Servo loops and servo gains

(1) Servo loops
D1 servo drive has three servo loops, including current loop, velocity loop and position loop, to
control servo motor. The servo loops are shown in figure 3.5.1. In position mode, all loops are
handled by the servo drive. In velocity mode, velocity loop and current loop are handled by the servo
drive. In torque/force mode, only current loop is handled by the servo drive. Current loop receives
voltage command from controller and controls motor commutation. For easy operation, the servo

loops of D1 servo drive can be set and adjusted by one common gain (CG).

Target Reference Reference Command
Position Position Velocity Current

. ) - - Motor &
Position Velocity Filter Current Filter Encoder
Loop Loop R Loop -~ -~
A A
Feedback Position Feedback Velocity Actual Current
Figure3.5.1
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(2) Servo gains
D1 servo drive uses one high-speed digital signal processor (DSP) to control motor. Normally if
servo loops are controlled via digital method, user needs to adjust several servo gains. But for easy

operation, D1 servo drive provides one common gain (CG) for user to adjust all servo gains at the

same time.
0.1 0.5 1
Low <«— Response » High
Stiffness
Figure3.5.2

3.6 Gain margin and phase margin

3.6.1 Nyquist plot

Gain margin (GM) (Unit: db) is the allowable loop gain which can be increased before closed-loop system
becomes unstable. Phase margin (PM) is the allowable phase delay which can be increased before

closed-loop system becomes unstable.

(1) Gain margin

G(j,) is the relative distance from where the Nyquist plot intersects with the negative real axis to

/G(jm,) = 180°

(-1, jO). “ is the phase crossover frequency. In figure 3.6.1.1, . For the transfer

function G(S) in a loop system, its gain margin =

20log,, ‘G(j;a)) = _20|0910‘G(.jwp )‘

GM = P ‘ dB.

From figure 3.6.1.1 and the Nyquist plot, the following conclusion is known.

A If G(jo) does not intersect with the negative real axis, ‘G(jw" )‘ =0 and GM = oo dB.
When the Nyquist plot does not intersect with the negative real axis at any non-zero finite

frequency, GM = dB . Theoretically, loop gain can be infinite before instability occurs.
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3-10

0<[G(jm,) <1

if GU®) intersects with the negative real axis between 0 and -1, and

GM >0dB When the Nyquist plot intersects with the negative real axis between 0 and -1 at
any frequency, the system is stable as loop gain increases.

G(j,)|=1

if GU®) ison (-1, jO), and GM=00B \yhen G(j@) s on (-1, jO). It means

GM = dB and the system has reached the boundary of instability. Loop gain must not be

increased anymore.

if GU®) passes (-1, j0), ‘G(/a)p)‘>1 and GM <0dB \yphen Gljo) passes (-1, j0),

GM <0dB Loop gain must be decreased to have stable system.

A
jimG
G(ja))— Plane
Phase crossover
“ = 0y @ < 0 R
0 Re G
6@ )|
O«—ow

Figure3.6.1.1 Gain margin
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(2) Phase margin
As figure 3.6.1.2, phase margin is the angle between the straight line passing through gain crossover
and the negative real axis of G(j“")-PIane.

Phase margin = PM = 2G(jow,)—180

A

jimG
G(jw)- Plane

@) €<— 0

Phase margin
Gain
crossover
W= @,

0w

Figure3.6.1.2 Phase margin
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3.6.2 Bode plot

|G(jo)| (dB) 40
20

- Oy
\ Gain crossover
A . .

B 5 Gain margin w(rad/sec)

Phase
| margin

~—

- T w(rad/sec)

— @, Phase crossover

Figure3.6.2.1 The gain margin and phase margin in Bode plot

As figure 3.6.2.2, the bandwidth of Bode plot is at -3 dB.

Gain (dB)

0dB
-3dB

A

Bandwidth

Figure3.6.2.2 The bandwidth of Bode plot

HIWIN MIKROSYSTEM CORP.



HIWIN.

MD20UE01-2206

D1 Servo Drive User Manual Operation Principles

3.7 Move and settling

Motor moves according to the path planned by controller. When motor arrives at target position, it is able

to accurately position and stop. This is called move and settling.

(1)

Position error
In a servo system, there is certain difference between target position and encoder feedback position.

This difference is called position error.

Target radius
After motor arrives at target position, the difference between encoder feedback position and target

position must be controlled in a specific range. This range is called target radius.

Total time of move and settling

As figure 3.7.1, after the motor arrives at target position and position error is within target radius for a
period of time (Debounce time), in-position signal is ON. Then the motor is regarded as in-position. If
position error is not within target radius, the motor will not be regarded as in-position. Total time
(Total time is the time when the motor starts to move to the time settling completes.) is the sum of

move time and settling time.

A Feedback position
Position
+ target radius AN -
- target radius S Target position
Reference In-position signal is
position ON, e!ftgr position .
error is in target radius
for a period of time
[ (Debounce time).
g Time
Move time | Settling time
T s I
Total time
Figure3.7.1
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3.8 Error compensation

Normally the positioning accuracy of a servo drive is decided by encoder. When an encoder cannot meet
user’s requirement for accuracy, user may use equipment with higher accuracy level (such as laser
interferometer) to measure system error. As figure 3.8.1, D1 servo drive is able to store system error and
calculate error compensation value by means of linear interpolation between fixed distances to enhance

positioning accuracy.

Controller Pulse command input D1 Motor power cable —
y| SEVo —
7| drive

A

Position feedback output Error mapﬁ‘ Encoder position feedback input

Figure3.8.1

The effective range of error compensation is determined by index signal. Error compensation is effective
only in the positive direction starting from index signal. If home offset is applied, the effective range of

error compensation is still the same as home offset is set to zero.

When home offset is setto 0
Effective range of error compensation
A

+ Position

[

index
Servo drive coordinates =0

When home offset is set to 100

Home offset
=100 Effective range of error compensation

A

+ Position

[
»

)

Servo drive Servo drive coordinates = 0

coordinates =
-100

Figure3.8.2
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3.9 Velocity ripple

In motion control, it is preferable to have smoother motion in constant speed phase. Velocity ripple is used
to check if the motion is stable or not. In constant speed phase, velocity may vary due to cogging force
from motor, cable chain, air pipeline or guideway friction. Velocity ripple is normally used when equipment
requires high stability while operating at constant speed, such as scanning machine or inspection
machine. The formula of velocity ripple is:

1V =V 1,
- Vtargret

Viarget is target velocity. Vmax is the maximum velocity in constant speed phase. Vmin is the minimum

Velocity Ripple = +

velocity in constant speed phase. As figure 3.9.1, velocity ripple in figure (a) is larger, which means the

motion is less stable; velocity ripple in (b) is smaller, which means the motion is more stable.

(@)

Vmax

Constant

| Constant 5
Speed

Speed

Figure3.9.1

3.10 Enabling

Enabling must be completed before motor receives any motion command. After enabling, the servo drive

is able to receive pulse command or voltage command from controller to perform motion control.

(1) Step motion mode (SM mode)
Step motion mode (SM mode) is an open loop control architecture. In this mode, the movement of
motor is similar to step motor. Feedback position signal is not adopted when enabling. This mode
can be used to check if force direction is consistent with encoder feedback direction. If force direction

and encoder feedback direction are different, phase initialization could fail.
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(2) Phase initialization
If the servo drive is used with incremental encoder, when its power is turned on for the first time, the
procedure of finding electrical angle or phase initialization must be done. For HIWIN linear servo
motor, electrical angle can be successfully found without moving the motor for a long distance.
Another commonly-used method for phase initialization is by using Hall sensor. Normally phase
initialization and enabling can be completed via an output signal from controller (such as 11 input of

D1 servo drive).

3.11 Basic physical quantities

Table3.11.1
Number Name 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 controller)
41 Bus voltage Line voltage
42 Servo voltage percentage Servo voltage
43 SIN-analog encoder Sine signal of analog encoder
44 COS-analog encoder Cosine signal of analog encoder
45 PWM command Torque/force/velocity command (From controller)
46 Digital hall bits Digital Hall signal
50 Amplifier temperature Servo drive temperature
51 Soft-thermal accumulator Temperature estimation by software
52 12T accumulator 12T estimation
61 11 Input 1
62 12 Input 2
63 13 Input 3
64 14 Input 4
65 15 Input 5 (Motor over temperature signal)
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Number Name Description
66 16 Input 6
67 19 Input 9 (Pulse command)
68 110 Input 10 (Pulse command)
69 111 Input 11
70 112 Input 12
81 O1 Output 1
82 02 Output 2
83 03 Output 3
84 04/BRK Output 4 (For brake signal)

HIWIN MIKROSYSTEM CORP.
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4.1 System configuration and wiring

The system configuration and wiring of the servo drive are described in this section.

411 System connection
Figure4.1.1.1
Table4.1.1.1
ltem Name Description
@ | Motor power cable Connect to motor. Three-phase power for motor
@ | Feedback signal (CN3) Connect to the encoder of motor.
© RS232 communication Connect to PC for parameter setting. After parameters are set, please
(CN1) abort the connection.
@ | Regenerative resistor ConpecF to regenerative resistor. (Optional) (Install according to actual
application.)
® | Control signal (CN2) Connect to controller.
® | Limit cable Connect to.the_ limit switches of LM stage. (Optional) (Install according to
actual application.)
@ | AC main power cable Connect to single or three-phase AC power.
Control power cable 24 V power for servo drive control
©) EtherCAT Connect to controller via EtherCAT communication. (This communication
communication (CN4) port only exists in the model which supports EtherCAT communication.)
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Edge filter
MF-40-5
(optional)

— Circuit Breaker(MCCB)

— Noise Filter(optional)

— Magnetic Contactor(MC)

— Reactor(L )(optional)

E

E [] 21— |
Regenerative Resistor
(optional)

DC 24V for brake
(applied by Customer)

MOTOR power end

Figure4.1.1.2

HIWIN MIKROSYSTEM CORP.

Display Panel
Two lines Dot Matrix Indicates
messages and parameters

Status LED

Ready/ Error guick guide

Connection to PC
Use RS-232 cable

Please download from

www hiwinmikro. tw

Connection to

host controller
26 pin SCSI connector
(Standard accessory)

Connection to Encoder
Encoder cable(optional)
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4.1.2 Connector specifications

Table4.1.2.1
Connector Specification Manufacturer Wire Gauge Range Note
European standard Wago 22 -12 AWG Wiring tool:
Connector for AC 4-pin 7.5 mm Part number: Suggested: Wago 231-131
main power cable pluggable connector | 721-204/026-000 12 AWG, 600 V
(Female)
European standard Wago 22 - 12 AWG Wiring tool:
Connector for 4-pin 5.0 mm Part number: Suggested: Wago 231-131
motor power cable | pluggable connector | 721-104/026-000 12 AWG, 600 V
(Female)
Connector for European standard Wago 22 - 14 AWG Wiring tool:
regenerative 3-pin 5.0 mm Part number: Suggested: Wago 231-131
) pluggable connector | 723-603 14 AWG, 600 V
resistor
(Male)
European standard Wago 22 - 14 AWG Wiring tool:
Connector for 3-pin 5.0 mm Part number: Suggested: Wago 231-131
control power pluggable connector | 721-103/026-000 18 AWG
(Female)
Connector for 6-pin module
RS232 connector
communication (RJ-11 type)
26-pin, 3M 24 - 30 AWG
.050" Mini D Ribbon | Part number: 10126-3000
(MDR), standard Molex
solder connector Part number: 0543062619
26-pin, Molex 28 AWG
.050" Mini D Part number:
connector, 0523162619
Connector for molded insulation
control signals displacement (IDC)
type
Back cover 3M
Part number:
10326-52F0-008
Molex
Part number:
0543310261
20-pin, 3M 24 - 30 AWG
.050" Mini D Ribbon Part number:
(MDR), standard 10120-3000
solder connector Molex
Part number:
0543062019
20-pin, Molex 28 AWG
.050" mini D Part number:
Connector for connector, 0523162019
feedback signals molded insulation
displacement (IDC)
type
Back cover 3M
Part number:
10320-52F0-008
Molex
Part number:
0543310201

HIWIN MIKROSYSTEM CORP.




HIWIN.

MD20UE01-2206

D1 Servo Drive User Manual Wiring

Note:
Use wiring tool to avoid electric shock when wiring.

4.2 Wiring for main circuit

Ensure the servo drive is properly grounded before connecting to its main circuit.

(1) Wiring for AC power supply (Single-phase)
While selecting single-phase filter, FN2090-10-06 filter from Schaffner is suggested.

The wiring between the servo drive and mega-f_abs
the filter should not exceed 1 meter. 51 Series servo
rive
 ——>
L3 4
Single-phase Pi‘:_? N Power N = 3
50/60HZ L2 ¢ ey R
L1 5> P! fiter  OhE L1 1
100~240VAC N o
Power . o
supply
grounding ~  Grounding -
Grounding \1 D1-DNTO02A

Figure4.2.1

(2) Wiring for AC power supply (Three-phase)
While selecting three-phase filter, FN3258-7-45 filter from Schaffner is suggested.

The wiring between the servo drive and mega-fabs
the filter should not exceed 1 meter. D1 series servo
NFB -— 3 drive
T L3
Three-phase L3 “ L3 4
| Power (%) 3
50/60HZ L2 <% L2 supply L2 L2 2
i~ Ny filter
100~240VAC L1 . L1 L1 1
Power
supply
grounding = Grounding

4
Grounding _i D1-DNTO3A

Figure4.2.2

B How to select no-fuse breaker (NFB)
While using no-fuse breaker for current shunt, its rated capacity should be 1.5 to 2.5 times of the

rated current of the servo drive.

While using one servo drive: Izg= CxIj,
While using two or more servo drives, but do not power on at the same time:
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Iz = (Zln-lnmax) XK + Cuax lnmax
While using two or more servo drives, and power on at the same time:

|B=C1X|n1+C2x|n2+ LR +CNX|nN

Note:

Is: The rated current of no-fuse breaker

In: The rated current of servo drive

Inwax: The largest rated current of servo drive while using servo drives of different specifications

C: The multiple of rated current (Note: The multiple is usually 1.5 to 2.5. If user is not sure about the multiple,
please use 1.5.)

Cwmax: The multiple of the largest rated current of servo drive

K: Demand rate (Note: If user is not sure about the demand rate, please use 1.)

m  Example
If three D1-36 servo drives are used:

We assume C and Cuax are 2.

Do not power on at the same time: Ig = (3x12-12)x1+12x2 =48 A_rms

Power on at the same time: lg = 2x12+2x12+2x12 =72 A_rms

Table4.2.1 The rated current of D1 servo drive

Model Rated Current
D1-36 12 A _rms

B The inrush current of main power of D1 series servo drive
When selecting breaker, the inrush current as power is supplied to the servo drive in the first 100 ms
must be considered. If several servo drives share the same breaker, please add up the inrush
currents of all the used servo drives to select a suitable breaker which can withstand the total inrush

current.

Table4.2.2 The inrush current of D1 servo drive

Model Inrush Current
D1-36 15.5A rms
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4.3 Wiring for motor

®  Wiring for motor

mega-fabs
D1 series servo
drive
S +{ U | 4
- A B
m W | 2
e a—— g S 1
Shield
C—] Motor ground p
Grounding | D1-DNT04A
Figure4.3.1
4.4 Wiring for regenerative resistor
Regenerative resistor is optional.
B Wiring for regenerative resistor
mega-fabs
D1_ series servo
Casing of regenerative resistor drive
[ — 1 Fuses DepUS
¢ U———= S REGY 1
I ! - L 3 ¢
N | S
DC BUS-
L (%)
Grounding L D1-DNTO5A

Figure4.4.1
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4.5 Wiring for control power and brake

For wiring 24 V DC control power and brake, please refer to figure 4.5.1. If there is no brake, connect +24
V to the +24 V pin (Pin3) of Wago standard connector 721-103, and connect 0 V to RTN pin (Pin 1). If
there is brake, connect brake output pin (BRK) with relay. When brake signal is output, the dynamic brake
or electromagnetic brake on motor can be activated via relay. The output for brake output (BRK) signal is
open-drain output which can withstand maximum voltage 40 V and maximum current 1 A. The default
output for brake output (BRK) signal is O4, but O4 can still be set for other output function. For setting
output function, pleas refer to section 5.4.2.

B Wiring for control power and brake

Brake
T System | |
mega-fabs
D1 series servo
Relay drive
+24 V DC - —
power supply — — )
:’:; Z:HJ B w24V 3 1p
T ¥ solate
e BRK 2 | | | power
- RTN | 1 | #L |supply
D1-DNTOBA

Figure4.5.1

4.6 RS232 communication (CN1)

(1) Pin assignment

Table4.6.1

Pin | Signal Function

N/C Do not connect.
RXD Receive data from PC.
SG Signal ground

SG Signal ground
TXD | Send data to PC.

N/C Do not connect.

DA [WIN|=-
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(2) Connection for RS232 communication
Use HIWIN LMACR21D RS232 communication cable.

mega-fabs PC
D1 series servo
drive RS232
CN1 port
6 N/C
5 | TXD 2 RD
4 SG T 5 SG
3 SG 3 TD
2 RXD g
1 N/C
D1-DNTO7A
Figure4.6.1

(3) CN1 RJ11 pin assignment

D1-DNTOBA
Figure4.6.2

4.7 Wiring for control signals (CN2)

(1) Pin assignment

Table4.7.1
Pin Signal Function
1 FG Frame ground (For connecting cable shield)
2 SG Signal ground
) Set inputs as pull up or pull
down in Lightening.
For enabling or disabling motor
3 " The pin can also be set for other function. Group A
4 12 Group A
5 13 . . Group A
General-purpose input signal (Programmable)
6 14 Group B
7 16 Group C
8 [9M In position mode, these 4 pins are used for | _
receiving pulse command. In other mode, 19 and
9 11OM | 110 are general-purpose inputs. 1I9M and [10M | -
10 19 have no function. In velocity mode and | Group D
force/torque mode, 19 and 110 are for PWM
11 110 | signal input. Group D
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Pin | Signal Function
12 11 zg)lagfanneizgglir)pose input signal Group D
13 O1
14 02 General-purpose output signal (Programmable)
15 03
16 A
17 /A
18 B
19 B Feedback pulse output (Buffered encoder or emulated encoder)
20 z
21 1z
22 +5V Encoder +5 Vdc power output

The total load current cannot exceed 400 mA.
23 SG Signal ground

24 Ref + | Positive pin for analog command input

25 Ref - | Negative pin for analog command input
26 112 D1 model: 112, general-purpose input signal Group D
(Programmable)
Note:

The high-level input voltage of pulse command and PWM command must be greater than 2 V. The low-level

input voltage must be lower than 0.8 V.

(2) Dedicated inputs in operation mode

The dedicated inputs in each operation mode are listed in the table below.

Table4.7.2
Mode Input Function
) Pulse/Direction Cw/CCw AgB
command input command input command input

Position mode 19, I9M Pulse cw A

110, I10M | Direction CcCw B
Force/torque mode | 19,110 General-purpose input
and velocity mode | |9M, 110M | No function
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(3) CN2 pin assignment

olG==Ifo

Figure4.7.1

D1-DNTO9A

4.7.1 Wiring diagram for digital inputs

The CN2 connector on D1 servo drive provides 9 digital inputs. The input interface circuit is shown in the
figure below. The maximum voltages for 19 and 110 are 12 V, and the maximum voltages for other inputs
can be 24 V. The inputs of the servo drive can be set as pull up or pull down for different controller. When
the output of controller is sink type (For example, NPN transistor output), the input of the servo drive
should be set as pull up. When the output of controller is source type (For example, PNP transistor
output), the input of the servo drive should be set as pull down. To set the input as pull up or pull down in

Lightening, please refer to section 5.4.1.

Note:
The high-level input voltage must be greater than 2 V and the low-level input voltage must be lower than 0.8 V.

mega-fabs
D1 series servo
drive CN2
3 I
Full up 4 12
[Pulldown
S]=as:
L D s T
MMT4HC14 | 10 19
. 33nF ] 110
YN 12 111
MT26 112
22 | +5V
223 | 8G
The pull-up resistance (R) of 19 and 110 is
1.3 K. The pull-up resistance (R) of other D1-DNT10A

inouts is 10 K.
Figure4.7.1.1

The actual wiring may vary with the output type of controller. The wiring examples for controllers using

PNP transistor output, NPN transistor output and relay are provided below.

HIWIN MIKROSYSTEM CORP. 4-11



HIWIN.

MD20UE01-2206

Wiring D1 Servo Drive User Manual

(1) The wiring example for general-purpose digital inputs (The output type of controller is sink.)

The input group should be set as pull up in Lightening.

a If the photoelectric switch in controller is using NPN transistor

mega-fabs Controller
D1 series servo drive

i
1
CN2 — N\
10K 0 *
—K {3 [
MM74HC 14 — 223 | SG
33nF

T

D1-DNT11A
Figure4.7.1.2

b If the controller is using output switch

Controller

mega-fabs
D1 series servo drive

3 11 :
2,23 | SG I_D °—|

MMT4HC14

D1-DNT12A
Figure4.7.1.3
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(2) The wiring example for general-purpose digital inputs (The output type of controller is source.)

The input group should be as pull down in Lightening.

a If the photoelectric switch in controller is using PNP transistor

mega-fabs Controller
D1 series servo drive

Pull down

MMTAHC14

33nF$ ;2,23 5G 5 47

Grounding

D1-DNT13A

Figure4.7.1.4

Note:
If the required power for the photoelectric switch in controller is 5 V, the 5 V power can be provided via pin 22

on CN2. The total load current must not exceed 400 mA.

4.7.2 Wiring diagram for digital outputs

The CN2 connector on D1 servo drive provides 3 digital outputs (O1~03). The output interface circuit is
shown in the figure below. The outputs are open-drain outputs with allowable maximum voltage 40 V and
maximum current 0.3 A. Output O4 is on control power connector. O4 is usually used for brake output, but

it can also be set as general-purpose output. For setting output signal in Lightening, please refer to

section 5.4.2.
mega-fabs
D1 series servo drive
+5V de
f  CN2
v 13 | o1
Lt 14 | 02
| 1 15 | 03
s 223 | SG
D1-DNT14A
Figure4.7.2.1
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(1) The wiring example for connecting to controller

mega-fabs Controller
D1 series servo drive
VCC
+5yrdc
ik 1
v CN2 I
R 13 | Of1 T Al
e 1223 SG
' v
v
D1-DNT15A

Figure4.7.2.2

(2) The wiring example for connecting to relay
When a relay is used, please also connect a diode with the relay, please refer to the figure below.

Ensure the direction of the diode is correct to avoid damage to the servo drive.

External
mega-fabs DC
D1 series servo drive L
C.\ power
ik
+5V de [
1K
,  CN2
Ic 13 | O1
= 123[sG
v D1-DNT16A
Figure4.7.2.3
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(3) Wiring example for directly connecting to external load

The output can be directly connected to load (For example, indicator). For the wiring method, please

refer to the figure below. The voltage and current of external DC power cannot exceed 40 V and 0.3

A

External
DC
mega-fabs power
D1 series servo drive = | I I
+5V d
: ] s
CN2
= 13 | o1
B :LJ 223 | SG
v D1-DNT17A
Figure4.7.2.4

4.7.3 Wiring diagram for pulse command input

In position mode, 19, I9M, 110 and I110M are used to receive pulse command. There are two wiring

methods, please refer to below.

(1) Wiring example for controller sending differential signal

The setting of differential signal must be completed in Lightening, please refer to section 5.2.4. The

maximum input pulse frequency while using differential signal: pulse input (2M pulses/s max.) and
Quad A/B (8M counts/s max.).

mega-fabs Controller
D1 series servo drive
Pull up (5V) / down (OV)
MAX3283EAU+1'3K6 E]”’K (13812 e —
9 kA —, O
pulse < E”ﬂ AL | | I\}(\’\J\ “\_\_ pulse
dir —<| 181 lﬁréi [/ : : : : '}f'éj[‘ —
U o o [TV A E— o
| 1 | FG |— -
7 (I o
D1-DNT18A
Figure4.7.3.1

HIWIN MIKROSYSTEM CORP.

4-15



HIWIN.

MD20UE01-2206

Wiring D1 Servo Drive User Manual

(2) Wiring example for controller sending single-ended signal
When D1 servo drive is used with controller sending single-ended signal, pulse adapter cable
(815AB3) must be connected to CN2. Refer to the figure below. The pin assignment of the pulse
adapter cable (815AB3) is the same as CN2, except for pin 23 and pin 22. Pin 23 is OPC1 and pin
22 has no function. The setting of single-ended signal must be completed in Lightening, please refer
to section 5.2.4. Set the trigger method of group D to pull-up in /O center window, please refer to
section 5.4.1. The maximum input pulse frequency while using single-ended signal: pulse input
(500K pulses/s max.) and Quad A/B (2M counts/s max.).

mega-fabs
D1 series servo drive Controller
CN2 Pulse adapter cable
(815AB3) OPC1 123
PULSEH &
PULSE-110 L
12-24V
DIR+ | 9 |
DIR-_|11 o
SG 2
D1-DNT19A
Figure4.7.3.2

B Installation procedure
Step 1: Connect pulse adapter cable (815AB3) to CN2 of D1 servo drive.

Step 2: Connect HIWIN pulse control cable (LMACK30R) or self-made control cable with the

pulse adapter cable.

4-16 HIWIN MIKROSYSTEM CORP.
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Note:
Do not directly connect to
CN2 of D1 servo drive.

\ Pulse adapter cable
(815AB3)

PLC controller

Figure4.7.3.3

B The using range of pulse adapter cable (815AB3)
(1) The cable can be used with PLC single-ended pulse control interface.
(2) The cable can be used with 12 V~24 V pulse control power.
(3) The maximum operating bandwidth is 500 Kpps.

H Note
(1) The pins 8, 9, 10, 11, 22 and 23 of pulse adapter cable (815AB3) are different from the pin
definition of D1 servo drive.
(2) Pulse adapter cable (815AB3) is used for interface conversion of pulse signal to improve
compatibility.

(3) In Lightening, go to Mode tab in Configuration center and select Single ended signals.

Refer to table 4.7.3.2 while connecting HIWIN pulse control cable (LMACK30R) with pulse
adapter cable (815AB3). When other cable is used, please refer to the signals on the female
end of the pulse adapter cable (815AB3).

HIWIN MIKROSYSTEM CORP. 4-17
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(3) Wiring example for controller sending single-ended signal and pulse adapter cable (815AB3) is not

used
External resistor is required to ensure the NPN transistor output of controller can meet the lowest

limit of breakover current, so operating velocity can be reached and pulse reception can be normal.

vd vd
mega-fabs Controller
D1 series servo drive R R
Pull up (5V) / down (0V)
1 r I
MAX3233EAU+1'3Kﬁ A3k CN2 Y
{10 | 19
pulse —< +2.5V
b 8 [ 19m —
A 11 | 110 )
dir —< +2.5V Fv
e 9 [11om f
[ 1 FG
Figure4.7.3.4

Example:
If the pulse frequency output from controller needs to be 200 KHz, the internal NPN transistor needs

to be within the range of 12 mA IL (min) and 500 mA IL (max) (Refer to the datasheet of PLC.). The
external resistor must be: R= Vd/IL(min)x(1+10%)-3.8mA}

Table4.7.3.1
External Voltage (Vd) | Applicable Resistance (R) Watt D1 Setting
5 392~523 0.25W Pull up
12 787~1.3K 0.25W Pull up
24 1.37K~2K 0.5W Pull up

4-18 HIWIN MIKROSYSTEM CORP.
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Table4.7.3.2
The wire color table of HIWIN pulse control cable (LMACK30R) when connected with pulse
adapter cable (815AB3)
. . Signal on Female : . Signal on Female
Pin Wire Color End (815AB3) Pin Wire Color End (815AB3)
1 Brown Frame Ground 14 |Blue 02
2 Brown/Black Signal Ground 15  |Blue/Black 03
3 Red 1 16 |Light Blue Encoder A
4 Red/Black 12 17  |Light Blue/Black |[Encoder /A
5 Orange 13 18 |Purple Encoder B
6 Orange/Black |14 19  |Purple/Black Encoder /B
7 Green 16 20 |Gray Encoder Z
8 Pink PULSE+ 21 Gray/Black Encoder /Z
9 Yellow DIR+ 22  |White/Red -
10 |Pink/Black PULSE- 23 |Black OPC1
11 Yellow/Black DIR- 24 |White Analog Ref In (+)
12  |Green/Black 111 25  |White/Black Analog Ref In (-)
: Light
13 Light Green O1 26 Green/Black 112
case |- Shield - - -
Note:
This table is not applicable to CN2 on D1 servo drive. Pin 23 on the female end of pulse adapter cable
(815AB3) is for 12~24 V input, but CN2-Pin 23 on D1 servo drive is for 0 V reference.
B Wiring diagram for position control
(1) Do not use external resistor
| Pulse adanter cable (815AB3) |
EK A_ANT
g Py {OPCL_[2 12-24V
§ @3 EIE PULSE+ ; €L
g —PULSE- |10 —_;I—
(G |
: DIR- 11
: 10" 2 j‘
: 220 JT_—SG 2
Figure4.7.3.5
HIWIN MIKROSYSTEM CORP. 4-19
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(2) Use external resistor

____________________________________________ Voltage R resistance (0.5 W)
! Pulse adabter cable (815AB3) 12V | 1K~1.6K ohm
= 2K : 24V | 1.3K-2 4K ohm
73
| SIS E 12-24V

. PULSE- | 8
;@&'T_:_—PELSE- 0

| DIR-___ |11

»no” —[3G 2
207 — 2

Figure4.7.3.6

B Wiring example for PLC pulse input
(1) Inthe figure below, Mitsubishi PLC FX3U-48MT/aS is used as the example for the wiring
of Pulse/Dir and A/B single-ended (NPN) commands.

12-24VDC
Power I
supply E . PULSE/DIR, A/B Mode
mega-fabs Mitsubishi
D1 Pulse adapter FX3U-48MT/IS
~ cable (815AB3) S
N2 OUTL |13 XlAam :—[ﬂl §§
oUT2 14 X2(Ready)
OPCl 23
PULSE+ | 8
PULSE- [10 Y0
DIR+ 9 COM1 iy
DIR- 11 L]
CONM2 :I_
— = Servo ON/EMG
D\ 1 3 0
SG 2 \’—‘
Figure4.7.3.7
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(2) Inthe figure below, Mitsubishi PLC FX3U-48MT/aS is used as the example for the wiring
of CW/CCW single-ended (NPN) command.

mega-Tzhs
D1

N2

12-24VDC

Power +
supply B

CCW/CCW Mode

Mitsubishi

Pulse adapter FX3U-48MT/IS
cable (815AB3) <R
OUTl |13 X1Ghiam) :T? ﬁ%
ouT2 14 K2(Ready)
OPC1 L]
PULSE+ | 8 Y0
PULSE- |10 COMI j“l_
DIE+ 9 ¥4
DIR- 11 COM2 :J_
= Servo ON/EMG
N1 3 “O—I
SG 2
Figure4.7.3.8

4.7.4 Wiring diagram for encoder feedback pulse output

(1) Wiring example (Differential input from controller)

mega-fabs
D1 series servo drive

MAXI0IDEEUE+

CN2

16

Controller

17

18

19

20

21

D > >

1

SINIIN m||m >

il

HIWIN MIKROSYSTEM CORP.

Figure4.7.4.1

e e

VY'Y

D1-DNT20A
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(2) Wiring example (Controller is using optical coupling.)

mega-fabs
D1 series servo drive

MAX3030EEUE+ CN2

16

17

18

19

20

21

Controller

\ 2200

|

: K
| 2208

| aK
! 220Q

T

|

¥

1

L NI|N mllm )>||)=~

il

D1-DNT21A
Figure4.7.4.2
4.7.5 Wiring diagram for analog command
The input impedance is 10 KQ and the range of voltage command is 10 V.
mega-fabs Controller
D1 series servo drive
i CN2
s 5[ 24 |reft PAft——— F3 OV-CMD+
REF ><| | ||
S SR 25 | ref- T o \-CMD-
CLilFe — '
Wref
v 777
D1-DNT22A
Figure4.7.5.1
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4.7.6 Wiring diagram for PWM command input

In velocity mode and force/torque mode, in addition to analog command, D1 servo drive can also receive
PWM command. Two PWM command types are supported, PWM 50% and PWM 100%. For more

information, please refer to section 5.2.4.

(1) Wiring example for PWM 50%
While using PWM 50%, 19 is used to receive PWM command and 110 has no function. Refer to the

wiring below.

mega-fabs Controller
D1 series servo drive

+5Y

MAX3281EAU+ ﬁHK C1§2 —
PWM L—‘i* 19 A ¢ PWM
Command ™__ 2'_—5V —{ 223 sSG )"\l. | [ Jf\r% s"!. Command
\vi = I -
e el

£ s

D1-DNT23A
Figure4.7.6.1

(2) Wiring example for PWM 100%
While using PWM 100%, 19 is used to receive PWM command and 110 is used to receive direction

command. Refer to the wiring below.

mega-fabs Controller
D1 series servo drive
MAX3283EAU+ CN2 S
PWM 10 19 — PWM
Command <LL2"5V J || !( ] j }* Command
| | | |
Direction —_ | +2.5V 11 110 J! | | I ‘#i Direction
1 |
223 | sG |+l J L)
v e —
777
D1-DNT24A
Figure4.7.6.2
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4.8 Wiring for feedback signals (CN3)

(1) D1A-AA-A2 CN3 pin assignment

Table4.8.1
Pin Signal Function
1 FG Frame ground
For connecting cable shield
2 SG Signal ground and +5 Vdc ground
If double-shielded cable is used, it is for connecting the inner shield.
3 +5V Encoder and Hall sensor +5 Vdc power output
The total load current cannot exceed 400 mA.
4 A
5 /A
6 B
Digital incremental encoder input
7 /B
8 z
9 1z
10 SG Signal ground and +5 Vdc ground
11 HA
12 HB Motor Hall sensor input
13 HC
The default setting is for motor over Velocit
14 15 temperature switch, but it can still be set y Set 15 as pull up or pull down in group B.
. standard
for other function.
15 SG Signal ground and +5 Vdc ground
16 sin+
17 sin-
Analog incremental encoder input
18 cos+
19 Cos-
20 sSG Signal ground and +5 Vdc ground
If double-shielded cable is used, it is for connecting the inner shield.
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(2) D1A-AA-A3 CN3 pin assignment

Table4.8.2
Pin Signal Function
1 FG Frame ground
For connecting cable shield
> sSG Signal ground and +5 Vdc ground
If double-shielded cable is used, it is for connecting the inner shield.
3 +5V Encoder and Hall sensor +5 Vdc power output
The total load current cannot exceed 400 mA.
4 A
5 IA
6 B
Digital incremental encoder input
7 /B
8 4
9 1z
10 SG Signal ground and +5 Vdc ground
11 HA
12 HB Motor Hall sensor input
13 HC
The default setting is for motor over Velocit
14 15 temperature switch, but it can still be set for Y | pull up/pull down is group B.
: standard
other function.
15 SG Signal ground and +5 Vdc ground
16 PS+
Serial data signal cable
17 PS-
18 nENC_FLT | Encoder error signal cable
19 N.A No function
20 sSG Signal ground and +5 Vdc ground

If double-shielded cable is used, it is for connecting the inner shield.

(3) Pin assignment of CN3

©3@E©

Figure4.8.1

D1-DNT25A
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4.8.1

Wiring diagram for digital incremental encoder

When Renishaw digital optical scale (Encoder alarm signal is supported.) is used, the wiring diagram is as

below. When digital incremental encoder (Encoder alarm signal is not supported.), remove the wire

connected to pin 18 on CN3.

mega-fabs
D1 series servo drive CN3
MAX3096EEE+ 18 pENC FLT F ] i | Fault
o 4 | A bt h % A
N 5 ﬁ _f’t‘\ | | |"\ [ﬂ
. 6 B | e
— 7 | B [/ 9 B
8 [z hi =i
— by Y
g g Z AN H SNy =
+5v | [
l 3 +5V ¥4 i i I\,‘ Encoder power
2 | sG M LA
In 1 | FG | | L
] wowr |0 | Case
groun
D1-DNT26A
Figure4.8.1.1
4.8.2 Wiring diagram for analog incremental encoder
mega-fabs
D1 series servo drive
CN3
%3—:}— 16 | sin+ hf—+—— R0 sin+
= 17 | sin- AL | !yjlrsin-
@—‘_ﬁ 18 | cos+ \I \/Ic:os+
T —1 19 | cos- |7 "+ — ‘1 cos-
8 | z |+ A
s s e D i
T 3 +5V !
2 [sG -
— 1 [Fe
/ s Analog
: Motor encoder Case
| ground
D1-DNT27A
Figure4.8.2.1
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4.8.3 Wiring diagram for motor over temperature protection

When HIWIN motor is used, 15 input group B must be pull-up, so the motor over temperature protection
can be normal.

mega-fabs
D1 series servo drive

Pull up
/Pull down
5K
Hl] CN3
- 10K R 7., .. Motor over temperature
:“x AI;,— 14 15 ‘-)_;-’T | | f\‘/(]'\ protection output
MM74HC14 |33nF — 15 /N VAV
~ VY 1 Eg D S ~+ 1L
I L
1 Motor g(.]::)Suid
D1-DNT28A 4

Motor over temperature
protection switch

Figure4.8.3.1

4.8.4 Wiring diagram for Hall sensor

mega-fabs
D1 series servo drive

+5V
EUK CN3
B LT [ HA i< Hall A
MMNHCMfg&B-nF 12 | HB i : : |‘ Hall B
+ 13 | HC Hall C
_b 3 +5V I |[ : |[ Hall sensor power
| 2 | SG PP — J7

1 FG
. .

Figure4.8.4.1

Hall Case
Motor sensor | ground

D1-DNT29A
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4.9 EtherCAT communication (CN4)

(1)

(2)

4-28

Pin assignment

Table4.9.1
Pin Signal Function
1 TX+ Data transmission (Positive)
2 TX- Data transmission (Negative)
3 RX+ Data reception (Positive)
4 EtherCAT Gnd EtherCAT signal ground
5 EtherCAT Gnd EtherCAT signal ground
6 RX- Data reception (Negative)
7 EtherCAT Gnd EtherCAT signal ground
8 EtherCAT Gnd EtherCAT signal ground

CN4 RJ45 pin assignment

Figure4.9.1
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4.10 Accessories of D1 servo drive

(1) Motor power cable

Table4.10.1
Product Name Model Description
Applicable linear motor: LMS, LMSA, LMC-EFE and LMC-EFF
series
LMACSLILID Supports motor over temperature signal. (Withstand voltage 500
V)

Applicable linear motor: LMCA, LMCB, LMCC, LMCD, LMCE,
LMACSIOIK | LMC-EFC and LMT series

Supports motor over temperature signal.

Applicable linear motor: LMCF series

Supports motor over temperature signal.

Torque motor power cable

LMACSLICIF | Applicable torque motor: TMS, TMN and TMY series

LMACSOIOL

Motor Power Do not support motor over temperature signal.
Cable Applicable linear motor: LMSA series
LMACSOIOIT | Supports motor over temperature signal (Withstand voltage 600
V).

Applicable linear motor: LMF and LMFA series
LMACSOJ | Supports two over temperature signals, KTY and PTC.
(Applicable continuous current is below 24 Arms.)

Applicable linear motor: LMF< <L and LMFAO OL series
Supports two over temperature signals, KTY and PTC.

LMACSDIDQ (&< is motor model.)(Applicable continuous current is between
24 to 35 Arms.)
LMACSCICP Applicable linear motor: LMF and LMFA series

Supports one over temperature signal, PTC.

00 stands for cable length (Unit: m), refer to the tables below.

a LMACSOOD

Table4.10.2

0o (01](02|03(04|05|06(07|08|09 (10|11 1213 |14 |15|16 |17 |18 |19 |20

Cable
Length

1112|3456 |7|8|9(10|11]12 (13|14 15|16 |17 |18 |19 |20

b LMACSOLK

Table4.10.3

od 02 |03 |04 |05 |06 |07 |08 |09 |10 |11 |12 |13 | 14 | 156 | 16

Cable
Length

2 3 4 5 6 7 8 9 |10 (11|12 |13 | 14 | 15 | 16
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¢ LMACSOOL

Table4.10.4

00 |03 |04|05|06|07|08|09|10 |15

Cable
Length

3|14 |56 |7 |8]|9]|10(15

d LMACSOOF

Table4.10.5

OO0 (03 |04|05|06 (07 |[08|09 |10 |11 |12|13 |14 |15 |16 |17 |18 |25

Cable
Length

3|14 |5|6|7 |89 (1011 (12|13 |14 |15 |16 |17 |18 |25

e LMACSOOT

Table4.10.6

O | 03[04|05|{06|07|08|09|10 |11 (12|13 |14 |15

Cable
Length

3|14|5|6 |7 |8]9|1(11]|12|13]14|15

f  LMACSOOJ

Table4.10.7

od 03|04 |05 |06 07|08 09|10 |11 (12|13 |14 |15 |16 |17 |18 | 19| 20

Cable | 5 | o | 5| 6|7 8|9 1011121314 |15 16|17 |18 |19 20
Length

g LMACSOOQ

Table4.10.8

ad 03|04 |05 |06 07|08 |09 (10|11 (12|13 |14 |15 |16 |17 |18 | 19| 20

Cable | 5 | o | 5 | 6|7 18|9 1011121314 |15 16|17 |18 |19 20
Length

h  LMACSOOP

Table4.10.9

oo 03 |04 05|06 |07 |08 09|10 11|12 |13 | 14 | 15

Cable
Length

3 4 5 6 7 8 9 |10 | 11|12 | 13 | 14 | 15
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(2) Feedback signal cable
A. D1A-AA-AZ2:linear motor
Table4.10.10
Product Name Model Description
For Renishaw analog optical scale and HIWIN
LMACEOCOIC magnetic scale, D type 15 pin connector
Feedback Supports.motor over tempergture signal.
Signal Cable For Renishaw analog optical scale and HIWIN
magnetic scale, D type 15 pin connector
LMACEOIOJ . .
Supports motor over temperature signal and digital
Hall signal.
0O stands for cable length (Unit: m), refer to the tables below.
a LMACELOICIC
Table4.10.11
0O 010203 |04 |05|06 |07 |08 |09 |10 (11|12 |13 |14 ]| 15
Cable | 4 5 1 3 4|5 6|7 |8 |9 |10|11|12/13|14 |15
Length
b LMACEOIJ
Table4.10.12
OO0 (03040506 |07|08|09]10
Cable
Length345678910
B. D1A-AA-A2: TMS, TMNO GE, TMNO GEH and TMNO OR torque motors
Table4.10.13
Product Name Model Description
For JENA analog encoder
Applicable torque motor: TMS, TMN$ OE,
LMACECICIAA TMNOOEH and TMNOOR series
Supports motor over temperature signal.
Do not support Hall signal.
Feedback &< is motor model.
Signal Cable For JENA analog encoder
Applicable torque motor: TMS, TMN< OE,
LMACECICIAM TMNOOEH and TMNOOR series
Supports motor over temperature signal and Hall
signal.
&< is motor model.
HIWIN MIKROSYSTEM CORP. 4-31
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11 stands for cable length (Unit: m), refer to the tables below.

a LMACEOUOAA

Table4.10.14

0l | 01(02|03|{04|05|06|07 (08|09 10|11 (12|13 |14 |15 |25

Cable
Length

11234 |5 |6 |7 8|9 (10|11 (12|13 |14| 15|25

b LMACEOOAM

Table4.10.15

OO0 [02|03(04|05|06|07 08|09 10| 11|12 (13|14 |15 16

Cable
Length

C. D1A-AA-AZ: linear motor

Table4.10.16

Product Name Model Description

For Renishaw digital optical scale and HIWIN magnetic
scale, D type 15 pin

Supports digital encoder alarm signal.

Do not support Hall signal.

For Renishaw digital optical scale and HIWIN magnetic
LMACEOICIAV | scale, D type 15 pin

Supports digital encoder alarm signal and Hall signal.

LMACEOIOJAW
Feedback
Signal Cable

00 stands for cable length (Unit: m), refer to the tables below.

a LMACEOOAW

Table4.10.17

OO0 |02[03|04|05|06 |07 |08 |09|10(11 |12 |13 |14 |15

Cable
Length

b LMACEOOAV

Table4.10.18

OO |02(03|04|05(06|07 (0809|1011 12|13 |14 | 15|16

Cable
Length

2134|567 |8]9(10(11(12|13 14|15 |16
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D. D1A-AA-A4: TMY and TMNS OA torque motors

Table4.10.19

Product Name Model Description

Dual resolver

Applicable torque motor: TMY and TMNO GA
LMACEOOAU | series

Supports over temperature signal.

< is motor model.

Feedback
Signal Cable

IO stands for cable length (Unit: m), refer to the table below:

a LMACEOUAU

Table4.10.20

00 [ 02|03|04|05|06|07|08|09]|10

I_C;‘Sﬁ]2345678910
(3) Control signal cable
Table4.10.21
Product Name Model Description
3 meters
Comorsonal | LwackaR | S cabe forcommectng o contoler

soldering by user

Pulse Adapter LMACKOOA Signal cable for connecting to ACS SPiiPlus SA
Cable controller

For controller sending single-ended pulse signal

(optional)

- 815AB3

[ stands for cable length (Unit: m), refer to the tables below.

a LMACKOOIR

Table4.10.22

o | 30| 50

Cable
Length

3|5

b LMACKOOA

Table4.10.23

oo 01|02 |03 |04 |05|06 |07 |08 |09 |0A|OB]|O0OC

Cable
Length
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C 815AB3
Table4.10.24
Cable
Length 0.3
(4) RS232 communication cable
Table4.10.25
Product Name Model Description
RS232 2 meters
Communication LMACR21D RJ11 connector for connecting
Cable to servo drive

(5) Connector kit and EMC kit

A. Connector kit

Table4.10.26

Product Name

Model

Description

Qty.

D1 Servo Drive
Accessory Pack
(Without CN3 connector)

D1-CK1

Connector for AC main power cable
4 pin, pitch 7.5 mm

Connector for motor power cable
4 pin, pitch 5 mm

Connector for regenerative resistor
3 pin, pitch 7.5 mm

Connector for control power
3 pin, pitch 5 mm

Connector for CN2 (control signal)
MDR 26P solder connector

Connector tool Wago 231-131

D1 Servo Drive
Accessory Pack
(With CN3 connector)

D1-CK2

Connector for AC main power cable
4 pin, pitch 7.5 mm

Connector for motor power cable 4 pin, pitch 5
mm

Connector for regenerative resistor
3 pin, pitch 7.5 mm

Connector for control power
3 pin, pitch 5 mm

Connector for CN2 (control signal)
MDR 26P solder connector

Connector for CN3 (feedback signal)
MDR 20P solder connector

Connector tool Wago 231-131
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B. EMC kit
Table4.10.27
Product Name Model Description Qty.
D1 EMC Single-phase filter FN2090-10-06 1
accessory kit D1-EMc1 | (Rated current: 10 A, Leakage current: 0.67 mA)
(single-phase) EMI Core KCF-130-B 2
D1 EMC Three-phase filter FN3258-7-45 1
accessory kit D1-EMC2 | (Rated current: 7 A, Leakage current: 33 mA)
(Three-phase) EMI Core KCF-130-B 2
D1 EMC Three-phase filter FN3025HL-20-71 1
accessory kit D1-EMC3 | (Rated current: 20 A, Leakage current: 0.4 mA)
(Three-phase) EMI Core KCF-130-B 2
D1 EMC Three-phase filter FN3025HL-10-71 1
accessory kit D1-EMc4 | (Rated current: 10 A, Leakage current: 0.4 mA)
(Three-phase) EMI Core KCF-130-B 2

Note:

Depending on user’s need, EMI core can be used on main power cable, motor power cable, encoder

cable or pulse control cable to reduce interference.

€ Filter dimensions

(1) D1-EMCA1

113,521 324

103 12.4

- 94 +1
f 2 i
57.5:1|56 _:L - _ :_ 1— I£
e @ [15 5
' 0.9
.8 T TT45.444
Figure4.10.1
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(2) D1-EMC2
160 22
L | ||
jm@ B @
M5
@ ® ® !
‘ 190 ‘ 1[ -@J
4,1 40
@ =
180 ‘
Figure4.10.2

(3) D1-EMC3

150 50

32
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(4) D1-EMC4

140
Figure4.10.4
C. Harmonic suppression reactor
Table4.10.28
Product Name Model Description
1. The servo drive complies with EN61000-3-2
Single-phase Class A.
AC Reactor | 1°19C16 | 5 Reactance: 2 mH (at 60 Hz 16 A/220 V)
3. Connectto L1 and L2 on the servo drive.
(6) Regenerative resistor
Table4.10.29
Product Name Model Description
68 Q
050100700001 | Rated power: 100 W
Instantaneous power: 500 W
120 Q
050100700009 | Rated power: 300 W
Regenerative Instantaneous power: 1500 W
Resistor 50 Q
050100700008 | Rated power: 150 W
Instantaneous power: 750 W
50 Q
050100700019 | Rated power: 600 W

Instantaneous power: 3000 W

HIWIN MIKROSYSTEM CORP.
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(7) Heat sink

4-38

Table4.10.30
Product Name Model Description
External Heat |y 11 | standard
Sink
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5.1 Installation and communication

Lightening is the human machine interface of D1 servo drive. Connect PC and D1 servo drive via RS232
connection for servo drive initialization, setting, operation, test run and parameter saving in Lightening.

This chapter describes how to install Lightening and connect to the servo drive.

5.1.1 Installing Lightening

The files in the setup folder of Lightening are shown in figure 5.1.1.1, including setup file (setup.exe) and

firmware folder (dce).

ey,

3
cp210x dee autorun.inf dirlist bt
o,
L@
g
driverlist.td firmupd.bat MYFONT.BMM myFontlbmm
-
Hi
fui
myFontm.bmm setup.exe short.bxt
Figure5.1.1.1

If user is using installation CD to install Lightening, the setup program will run automatically. The setup

folder can also be downloaded from our website, please go to https://www.hiwinmikro.tw/en/download.

After the setup folder is downloaded, click on setup file (setup.exe) to install Lightening. The default
installation path is“C:\HIWIN\”, please do not change the path. The installation window is as figure 5.1.1.2.
Click on Start button to start installation. When the installation finishes, a message dialog will appear as

figure 5.1.1.3. Click on OK button to complete the installation.

:'I_nstall Software (4.2 e
HII I IN; Source: D:NHIWIN_ _install_184A

Motion Control and System Technology

Start Stop Exit

Figure5.1.1.2
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LX)

HIWIMN software Installation ended successful

OK button

i
frit

Figure5.1.1.3
A shortcut of Lightening which is shown as figure 5.1.1.4 will be created on the desktop. The path of the
shortcut is “C:\HIWIN\dce\toolswin\winkmi\lightening.exe”.
Lightening
Figure5.1.1.4

5.1.2 Communication setup

There are three ways to communicate with the servo drive:
® RS232 communication
® mega-ulink communication

® CoE communication

Section 5.1.2 will introduce how to set up RS232 communication and mega-ulink communication. For
CoE communication, please refer to HIWIN CoE Drive User Guide. While using mega-ulink
communication or CoE communication, it is suggested to use network card with the network chip certified
by Beckhoff.

(1) RS232 communication
Before opening Lightening, connect to the servo drive via RS232 communication and turn on 24 Vdc
power supply. Normally the servo drive will be automatically connected after Lightening is opened.

To modify communication setting, please click on Tools and select Communication setup....

& Lightening, version 0.1844A, com18, 115200 "
Conf,/Tune [Tools| Language About

6}@ | Communication setup...  (Ctrl+N)

Open plotview... (Crl+G)

- Dirin] )
E| i'l | Data collection...
Scope.. (Ctrl+P)
Encoder test/tune...
PDL.. (Ctrl+ )

Loop constructor...

Reset amplifier

Upgrade/downgrade firmware...

Set parameters to factory default

Figure5.1.2.1
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The communication setting window is shown as figure 5.1.2.2. In lightening Communication Setup
window, BPS field shows transmission rate. The default setting of transmission rate is 115,200 and
should not be changed. Port field shows communication port. All the communication ports of PC will
be listed. Select the communication port in use. Normally Lightening can successfully communicate

with the servo drive without changing the values in other fields.

lightening Communication Setup
BPS:
115288 | BPS: " RS485
1208 115<Hu * RS232/USB
2408 Bor " CAN
4800 COML " Ethernet
7608 " Ethercat
19208 -
38400 Parity CAN Trid
57680 : 2 I
H1L2680 Time out CAN Rcid
Leimy | 50 | | |[ooooo160 |
2334A8 Locktime el
60808 | <
921680 Try again Scan rate
E | | |Lo |
B
-

Protocol | TGE

Apply Close

Figureb5.1.2.2
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(2) mega-ulink communication
While using mega-ulink communication for the first time, please download and install WinPcap. After
the installation of WinPcap completes, click on Tools and select Communication setup... to open

lightening Communication Setup window. Then select Ethercat and click on EtherCat... button.

lightening Communication Setup

BPS: " RS485
1152060 " RS232/USB
" CAN

Fort:
COM15

Parity C

el 00000120
Time out CAN Rcid
| 50 | | |[ooooo1s0
Lock time =
-
Try again Scan rate
6 | | Lo
IP address| |
IP port[ 10001 |
Local port| 0 |
= EtherCat.
¥ Show message window i
Protocol| TGP et
Apply Close ‘ ==
Figure5.1.2.3

EtherCat set up window appears as figure 5.1.2.4. All the network cards of PC will be shown in the
window. Select the network card in use and close EtherCat set up window. Then click on Apply

button in lightening Communication Setup window.

1] EtherCat set up e - - ]

-

* Realtek PCle GBE Family Controller

Figure5.1.2.4

After setting completes, a window appears as figure 5.1.2.5. The connected slaves will be shown in
the window. Return to the main window of Lightening. The connection is established and Ethercat

will appear in the title of the window, as figure 5.1.2.6.
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et v 107 DS ey - B, e

»
WinPcap version 4.1.2 {packet.dl]l version 4.1.8.2001>, based on libpcap version 1.8 branch 1_@_relBbh (286891808
Device name selected:

Realtek PCle GBE Family Controllew
& L=0R0000LL

Found 1 slawves. try=8, expectedNumSend=2

H One slave is connected.

Figure5.1.2.5

-

@5 LIGHTENING, version 0.18( = o

Conf/Tune JTools Language About Advanced

AT 2l gl s

-Hiw : ’ .
- N dnmpl'ﬁe' Contraller: d2(0), Axis: X Fgmam;aire version
Hs j'i Motor type:| AC servo =
Model:|
I Axis is Coﬁguredto:| Stand—-alone Position Mode
Figure5.1.2.6

5.1.3 Main window

After connection is established, the main window of Lightening is shown as figure 5.1.3.1. Right click on

the axis and select Rename to change axis name, or directly click on the axis to change axis name.

r = e 3 T - " =
& Lightening, version 0.1844 com18, 115200 .t- =l
Conf/Tune Tools Language About
O AT &l s gy TOOIbar

S Drive er: tamuz(0), Axis: X 'Eg_n‘rzvyag‘;e version
D t . " bt onita e 3}
2 E .d/amuz Axis name Motor type:| Linear |
4 Model:| LMCES

: Axis is cofigured to:) Stand—alone position mode |
Right click on the axis —Statu
to show this list B Hardware enable input
M Software enabled
| —— B Senvo ready I
Lo e { Status display area
Rename... (F2)
Set to default name Last warning =
Set all to default names ( Error message
I e =, display area
Quick view |

. B - . . .
Connection area ; =oAL | Signal monitoring area
| || ‘33 Actual current ﬂ 0.000000

| 1 Feedback position ﬂ | 9981 4 count
Connectlon status 1@ Feedback velocity ﬂ| -1.56599 count/s
U iCommunicator! ok (CAHIWIN\deellightening.dee -= tamuz(0} , C:\HIWIN\dceltamuzipdld |
-
Figure5.1.3.1
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(1)

(2)

©)

Toolbar
Ll Open the operation window for PDL program.
Bl: save the parameters in the servo drive RAM as file.

H : Load parameters from file to the servo drive RAM.

] : Save the parameters from the servo drive RAM to Flash.

reset

: Reset the servo drive.

Status indicator

Msenvoready : The indicator is off when the servo drive is in disabling state. When the servo drive is in

enabling state, the indicator will be green.

M{Hardware EnableInput - The indicator is green for hardware enabling. If hardware enabling is not
activated first, the motor cannot be successfully enabled. For the setting method of hardware

enabling by external input, please refer to section 5.4.1 and chapter 12.

M Software Enabled - The indicator is green for software enabling. Only when hardware enabling and
software enabling are both activated, the motor can be successfully enabled. In Performance center,
click on Enable button to activate software enabling. Click on Disable button to deactivate software
enabling. When PC and the servo drive are not connected, the status of software enabling varies
with the status of hardware enabling. If PC and the servo drive are connected, while closing the
window, a message dialog will appear asking whether the software enabling should still be activated
or not.

Drive property
Right click on axis name and select Properties, the properties of the servo drive will be displayed as
figure 5.1.3.2.

& Drive property = e

Axis name: X
Drive slave id: 0

Peak current: 36A
Continuous current: 12A
Feedback type: (0) Analog / Digial incremental encoder
Firmware model: tamuz
Firmware version: 0.234
Interface: Pulse +voltage
Drive technology: Standard

Close

Figure5.1.3.2
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5.2 Configuration center

While using a new servo drive or new hardware component such as motor or optical scale, related
parameters must be set in Configuration center based on actual application. Click on & on the toolbar or

select Configuration center from the submenu of Conf./Tune to open Configuration center.

[Conf/Tune] Taols Language

- ; |
I Configuration center |

Auto phase center

Performance center

Advanced gains v
Application center & Configuration center I ST
Protection center Wotor | Encoder Hall sensor Wode Q Settlng menu
/O center et = y
5 : ¥ . Motor type: linear
Errors and Warnings Log & CumomEec Bincet .| Motor model name: | LHCBS Manufacturer. [ HIWIN
- tMC
* LMC-EFC1.mot Moving mass: | 2 kg
- % LMC-EFC2.mot
-+ ¥ LMC-EFC3.mot Peak current:
+ LMC-EFCA mot B SRS
T tMC BiELeot Continugus current.
-« 7 LMC-EFEZmot  |= T
- % LMC-EFE3.mot
v T LMC-EFE4.mot Force constant )
* LMC-EFES.mot Hirns
B ot Resistance (Line-Line):
- ¥ LMCAZ mot 14.6 Ohm
- % LMCA3.mot
-7 LMCAd mot Inductance (Line-Line}:
+ LMCAS.mot B Hkf
T IDiCAs mat Magnetic pole pair pitch:
-« 7 LMCB2.mat 32 o
-7 LMCB3.mot
¥ LMCB4.mot Wotor peak time (secy:
* LMCB5.mot &
- % LMCB&.mot
-7 LMCB7.mot
- LMCBB.mot
~ LMCBA.mot
+ LMCC7.mot =
oK Cancel

Figure5.2.1

The following settings must be completed to drive motor by D1 servo drive.

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

(2) Encoder: Set encoder type and encoder resolution.

(3) Hall sensor: Set Hall sensor type.

(4) Mode: Set operation mode.

Refer to sections 5.2.1~5.2.5 for the detailed instructions of the above settings.

Note:

(1) If HIWIN torque motor is used, encoder parameters of the torque motor will be automatically set after the
model is selected. If HIWIN linear motor is used, linear digital 1 um encoder will be automatically selected.

(2) If a servo drive has not been initialized before, the OK button in Configuration center will be grayed out first.

After motor parameters, encoder parameters and operation mode are set, the OK button becomes clickable.
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5.2.1 Setting parameters of motor

D1 servo drive supports linear motor and torque motor. The first page in Configuration center is for setting

motor parameters. The supported motors are listed by groups and can be found under |E-H# Motrs |
each groups, user is able to select HIWIN motors, such as LMC, LMS, TMS, etc.
(1) Linear motor

A. Motor parameters

Select the model of HIWIN linear motor to display and set motor parameters.

B. Operation parameter

Moving mass: Set the load mass of motor, including forcer and its housing. (Unit: kg)

¥ Configuration center =
Motor Encoder | Hall sensar Wode
= ‘f/ tmear 4 g Motor fype: linear
i & (Gudamied luear Motor mode! name: | LNCES Manufacturer: | HIWIN
B LMC
# LMC-EFC1 mot I Moving mass: |2 " ka 0 f
eration parameter
. [T LMC-EFC2.mot P i P
+ LMC-EFC3.mat Peak current: Sett|ng area
- [F LMC-EFCA.mot 8 [Rzns

~ LMC-EFELmot
- 7 LMC-EFE2.mot

~ LMC-EFE3.mot
b [T LMC-EFE4.mot Force constant: i

+ LMC-EFES.mot 72.5 |N/A_rns

- 7 LMC-EFE6.mot

Continuous current
2 |A_rms

m

Resistance (Line-Line):

* LMCA2 mot 14.6 Ohm
- 7 LMCA3.mot :

= LMCA4 mot - Inductance (Line-Line): Motor parameter
¥ LMCAS.mot 2 AL ;

3 setting area

EMCasimat Magnetic pole pair pitch:

- [ ¥ LMCB2.mot TR

* LMCB3 mot
w7 LMCB4.mot Mator peak time (sec):

+ LMCBS mot -
-~ 7 LMCB6.mot

* LMCB7.mot
-~ 7 LMCB&.mot

* LMCBA mot
-~ 7 LMCCT.mot =

OK Cancel
Figure5.2.1.1

Note:
If the peak current of the selected motor exceeds the peak current of the servo drive, a warning dialog will

appear to inform user that the motor may have a weaker performance.
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(2)

Torque motor
A.

lightening

@ Capability of the selected motor exceeds that of the drive. Using it
W' may not get 100% performance of the motor.

EE

Motor parameters

Figure5.2.1.2

Select the model of HIWIN torque motor to display and set motor parameters.

Operation parameters

Total moment of inertia: Moment of inertia of torque motor (rotor included) (Unit: kg*(m*2))

d Configuration oeﬂler_ EM
| | Motor Encoder |Hal| sensor |M0de I
g-o TTS “ | motor type: tarque
R S0t WMotor model name: ‘"'I"I"‘i§'1_§ Manufacturer: | HIUIN
o TMS03Lmot
- O TMSO7 mot I Total moment of inertia:| 2e-5 kg*(m*2) Opel’ation
o % TMSO7H.mot P
— i parameter setting
o [ TM512 mot Peak current:
% TMS12H.mot [Aens area
S iV ol Continuous current
o % TMS14H.mot [a e
" §
- % TMS16.mot
— TMS16H mot Torgue constant
T TMS18 mot - == R
g LIRLIEAE Resistance (Line-Line):
- % TMS32.mot 2.6 : onm
— TMS32H.mot
- [ TMS3d.mot Inductance {Line-Line):
= mH
TME34H. mot
Fledhaiie Motor parameter
Pole number: .
- TMS34LH.mot | | 29 — settlng area
¥ TMS38.mot
v % TMS38H.mot lMotor peak time (sec):
 TMS38Lmot 2
iR IMS3alHmot Moment of inertia:
- % TME3C.met [0.006
- 7 TMS3CH.mot
- [ TMS3CLmot
— TMS3CLH.mot o
[l 3
' Ol Cancel
| ! |
g [ —_— - = =)

Figure5.2.1.3
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(3) Customized motor
Input motor parameters of motors other than HIWIN standard models. For linear motor, click on
Linear in figure 5.2.1.4 and click on Customized Linear. Input necessary parameters according to
the motor specification. After parameters are set, the parameter settings can be saved as file (*.mot)
and be loaded anytime.

A. Basic parameters of motor specification
. Peak current
The maximum instantaneous current that the motor can withstand (Unit: A_amp and
A _rms)
*  Continuous current
The maximum continuous current that the motor can withstand (Unit: A_amp and A_rms)
*  Torque constant
Force or torque per unit current (Unit: N/A_amp, N/A_rms, Nm/A_amp and Nm/A_rms)
. Resistance (Line-Line)
Resistance among coils (Unit: Ohm)
. Inductance (Line-Line)
Inductance among coils (Unit: mH)
*  Magnetic pole pair pitch
The distance between a pair of magnets (including one north pole and one south pole)
. Motor peak time

The maximum allowable time that the motor can withstand peak current (Unit: sec)
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B. Operation parameter
*  Moving mass:

Set the load mass of motor. (Unit: kg)

? Configuration center
Motor | Encoder | Hal sensar | Mode
L =
B i‘”ear ] * | Wotor ype: linear Data from amplifier
; a fCantaeac bt Motor model name: | : Manufacturer: |
@ vc .
i ¥ IMCZEFGL.mot I Woving mass: | 2 kg .
'7’ w7 LMC-EFC2.mot Operatmn
Area for selecting - ¥ LMC-EFC3.mat Peak current parameter setting
motor model % LMC-EFCAmot 8 A_rns
-7 LMC-EFELmot ] !
Caontinuous current:
-7 LMC-EFEZ.mot 2 [A_rme
| - [ LMC-EFE3.mot  |_ :
w7 IMC-EFEAmot | Forceconstant
- 7 LMC-EFES mot NAA_rns
b 3 AL A Resistance (Line-Line):
* LMCAZmot 14.6 Otarn
= LMCA3 mot
~ LMCA4 mot Inductance (Line-Line}: A f tt
= A et 5 mH rea ftor setting
A tmz:gﬁmt |4 Wagnetic pale pir pitch: basic parameters of
. maot 32 mm ' H
i motor specification
—~ LMCB4.mot M_QTOT peaktime (sec):
+ LMCBS mot 1
= LMCB6 mor Save or load motor
* LMCE7 mot
L parameters
— LMCB8.mot sy ]
% LMCBA mot AR ~N~
2 ‘ a
- 0 LMCCB.mot »q
el : | Confirm or cancel
Cancel settings
— — )|
— —
Figure5.2.1.4

5.2.2 Setting parameters of encoder

Servo drive receives feedback signal from encoder to perform servo control. The setting page for encoder
is shown as figure 5.2.2.1. In this page, user is able to set encoder type and parameters. The
commonly-used encoder parameters of HIWIN motors are already listed. User can also input parameters
of other encoders. For instance, while using linear analog optical scale, click on Linear and select
Customized Linear Analog. Input parameters according to the encoder specification. After parameters

are set, the parameter settings can be saved as file (*.enc) and be loaded anytime.

D1 servo drive is able to detect encoder signal error. The default delay time is set to 200 ms. If some
encoders require longer power on time, set suitable delay time in Power-on time field to avoid “Encoder

error”.
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D1 servo drive can be used with digital encoder and analog encoder, such as optical scale, magnetic

scale, rotary encoder, etc. The supported encoders can be categorized into the following four types:

(1) Linear-digital encoder
(2) Linear-analog encoder
(3) Rotary-digital encoder
(4) Rotary-analog encoder

For commonly-used encoders of HIWIN, please refer to section 5.2.2.1. For user-defined encoder setting,
please refer to section 5.2.2.2. To work with controller, D1 servo drive provides buffered encoder output
and emulated encoder output to output encoder signal. When emulated encoder output is selected, the
output resolution can be changed by adjusting scaling. For more information, please refer to section
5.2.2.3.

Encoder

Motar | Hall sensor [ Mode
e E"ED_de“ Motor type: linear Data from amplifier
Bl # Linear Encoder type: analog
T Customized Linear Analog | oo jer modet name: | RGA41R Manufacturer: | Renishaw
-3 Customized Linear Digital
...-:f Analog 1mm - lum.enc i e | |
-z Analog 20um - 0.1lum.enc a 3 [280.68 — e .
@ A0 . AA <
Tz Analog 20um - 0.5um.enc L ReSO|UtI0n
s e ou ki ERuauei Interpolated resolution: Settlng area
Tz Analog 40um - 0.lum.enc
. a um/count
-1z Analog 40um - 0.5um.enc I
T Analog 40um - lum.enc

- £9 Rof

-z Analog 5mm -

lum.enc

- Analog Hall Sensor LMAHC,
-~ Analog Hall Sensor LMAHS:
- Digital 0.1um.enc
- Digital 0.5um.enc

Digital lum.enc

Save or load
encoder parameters

tary

e

Area for selecting

m

3

Output resolution: @ umicount

" Use buffered encoder

Encoder output

setting

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

[ Invert area
encoder model e
Scalling: 1 encoder count= |1 emulated encoder outpulv

counts

Confirm or cancel settings P i

Cancel

|
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5.2.2.1 HIWIN standard encoder

(1)

(4)

5-14

Linear-digital encoder

Example: The resolution of digital magnetic scale PM-B-XX-XD-S-XX from HIWIN or digital optical
scale RGH41X series from Renishaw is 1 um. If one of them is used, select Linear and Digital 1Tum
in the area shown in figure 5.2.2.1. If the desired resolution setting cannot be found, user is allowed
to input encoder information by himself. For user-defined encoder setting, please refer to section
5.2.2.2.

Linear-analog encoder

Example: The grating period of RGH41B analog optical scale from Renishaw is 40 um and
interpolated resolution is 1 um. In the area shown in figure 5.2.2.1, select Linear and Analog 40um -
1um. If other multiplier factor or resolution is required, user is allowed to input encoder information

by himself or select other selection. For user-defined encoder setting, please refer to section 5.2.2.2.

Rotary-digital encoder

Example: If the resolution of rotary digital encoder is 10,000 counts/rev, select Rotary and Digital
10000 cnt in the area shown in figure 5.2.2.1. If the desired resolution setting cannot be found, user
is allowed to input encoder information by himself. For user-defined encoder setting, please refer to
section 5.2.2.2.

Rotary-analog encoder

Example: HIWIN TMS32 torque motor uses rotary analog encoder. The rotary analog encoder has
3,600 sine waves per revolution which interpolates to 0.3 arc sec. In the area shown in figure 5.2.2.1,
select Rotary and Analog 3600 periods 0.3 arc sec. The specifications of rotary analog encoders
used by HIWIN TMS series are shown in table 5.2.2.1.1. If other multiplier factor or resolution is
required, user is allowed to input encoder information by himself or select other selection. For

user-defined encoder setting, please refer to section 5.2.2.2.

Table5.2.2.1.1

Torque Motor Model Grating Period/Rev

TMS03, TMS03L, TMS07, TMSO7H 2048

TMS12, TMS14, TMS16, TMS18, TMS32, TMS32H,
TMS34, TMS34H, TMS38, TMS38H, TMS3C, TMS3CL, | 3600
TMS3CH

TMS74, TMS74L, TMS76, TMS7C, TMS7CH 5400
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5.2.2.2 User-defined encoder setting

(1) Linear-digital encoder

Set encoder resolution in Encoder resolution field. The unit can be um/count or nm/count.

- Encoders Motor type: linear Data from amplifier

E‘ j‘; Linear Encoder type: digital

AT Customized Li Anal
Scusionizd hpearioalog Encoder model name: Manufacturer:
ST Customized Linear Digital

Analog Lmm - lum.enc

Encoder resolution: Power-on time
Analog 20um - 0.1um.enc [1 un Icount 20080 ms
b2 Analog 20um - 0.5um.enc

Figure5.2.2.2.1

(2) Linear-analog encoder
Set the grating period of analog encoder signal and multiplier factor. The setting value of multiplier
factor must be the integer multiple of eight. The maximum setting value is 65,528. After multiplier

factor is set, the interpolated resolution (Unit: um/count) will be automatically calculated and

displayed.
E|--m-=w En/cm.:lers Motor type: linear Data fram amplifier
E|,,u Linear Encoder type: analog
; x| ; i
£ _.:I' Customized Linear Analog I Enchdeemitalnsries] Manufacturer

" Customized Linear Digita

Analog lmm - lum.enc 2 :
Anzlog 20 01 Lt PO Power-on time:

nalog 20um - 0.1um enc e Pon TR ms
Analog 20um - 0.5um.enc !

Semn um e Multiplier factor, Interpolated resolution:
: Analog 40um - 0.1um.enc g —J 2
T Analog 40um - 0 Sum enc 50888 .
68888

8

5 um/count

]
=
Iy
0]
m

Figure5.2.2.2.2

(3) Rotary-digital encoder
Set the resolution per revolution (Unit: counts/rev). D1 servo drive calculates the linear resolution

(Unit: um/counts) of the motor based on the screw pitch and encoder resolution set by user.

Bl Encoders

S Wotor type: tarque Data fram amplifier
- p¥ Linear Encoder type: digital
= ﬁ R_c‘taw Encoder model name: Manufacturer: |
Ts : o 'I
I Customized Ruta.ry Digital Encoder resoltion Homecoatine:
= Analog 2048 periods 0.3 arc 1Ana0a countsirev 20990 s

Analog 3600 periods 0.3 arc

Figure5.2.2.2.3
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(4) Rotary-analog encoder

Set the resolution per revolution. The setting value of multiplier factor must be the integer multiple of

eight. The maximum setting value is 65,528. After multiplier factor is set, the interpolated resolution

(Unit: counts/rev) will be automatically calculated and displayed. D1 servo drive also calculates the

linear resolution of motor based on the interpolated resolution and screw pitch.

- Encoders
t /” Linear

-2 Customized Rotary Analog
-3 Customized Rotary Digital
- Analog 2048 periods 0.3 arc

: Analog 3600 periods 0.3 ar¢
Analog 5400 periods 0.3 arc
Digital 10000 cnt.enc
EnDat2.2 13bitenc

5.2.2.3 Setting encoder output

[ 3600

Motor type: torque
Encoder type: analog

Encoder model name: |

Wultiplier factor.
1288

|

Grating period /rev

Dtatfrom last Selected file

Manufacturer:

Power-on time:

208.88 ms

Interpolated resolution:

4.32e+6 countsirev

Figure5.2.2.2.4

D1 servo drive outputs AgB signal via CN2. If needed, connect to controller via CN2. In the encoder

output setting area (figure 5.2.2.3.1), user is able to select Use buffered encoder or Use emulated

encoder. The value in Output Resolution field will be updated.

Encoder output
Output Resolution: |1

+ Use buffered encoder

I~ Invert
" Use emulated encoder
Scalling: 1

Emulated index radius: | 18

(1) Buffered encoder output

umiCount

encoder count= |1

counts

Emulated index jitter filter:| 1

Encoder output
setting area

g
[~ Emulated Index Qutput in every revolution.

emulated encoder output

counts

Figure5.2.2.3.1

When buffered encoder output is selected, the signals received from encoder will be directly output

to controller. If needed, select Invert to invert the received signals before the signals are output to

controller. The resolution of output signal will be shown in the same page.

5-16
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Motor type: LINEAR
Encoder type: DIGITAL

Encoder Model Name: | RGH41X Manufacturer: | Renishauw
Encoder Resolution: Power-on Time:
1 um I Count 288 ms

Encoder output
Output Resolution: | 1 umiCount
+ Use buffered encoder

I Invert

Figure5.2.2.3.2

(2) Emulated encoder output
When emulated encoder output is selected, the signals received from encoder will be scaled before
the signals are output to controller. In some cases, such as when controller cannot receive encoder
signals sent at high frequency, the scaling can be set to 10:1 to let ten encoder counts equal one
emulated encoder output. When the multiplier factor of analog encoder is set to a high value, scaling
can also be used to lower the output resolution. If the scaling is set to 1 encoder count = -1 emulated
encoder output, the direction will be reversed. For instance, in figure 5.2.2.3.3, the grating period of
analog encoder is 20 um and the interpolated resolution after setting the multiplier factor to 200 is 0.1
um/count. If the scaling is set to 10 encoder counts = 1 emulated encoder output, the output

resolution becomes 1 um/count.

Note:

Emulated encoder output is not available while saving parameters to Flash.

Motor type: LINEAR
Encoder type: ANALOG

Encoder Model Name: | RGH22A . B Manufacturer: | Renishaw

Grating period: Power-on Time:

28 um 288 ms
Multiplier factar: Interpolated Resolution:
200 ﬂ a.1 um/Count

Encader output
IDutput Resalution: |1 um:’CountI

" Use buffered encoder

=
@+ Use emulated encoder ™ Emulated Index Qutput in every revolution.

IScaIIing: 18 encoder count= |1 emulated encoder output I
Emulated index radius: | 18 counts  Emulated index jitter filter:| 1 counts

Figure5.2.2.3.3
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(3) Emulated Z-phase signal output

5-18

This function is supported in:

MD-36-SR, MD-18-SR (For TMX series motor), MD-36-S2-01, D1-36-T01, D1-AA-EA and
D1-AA-FA

This function can be used when:

When the bandwidth of controller is unable to receive Z-phase signal, this function can enlarge the

output range of Z-phase signal to prevent the controller from missing Z-phase signal.

To use this function, select Use emulated encoder and set Emulated index radius and Emulated

index jitter filter.

— Encoder output -
| Output Resolution: |1  umiCount

| I Use buffered encoder

|F* Use emulated encoder | [~ Emulated Index Output in every revolution.
| Scalling: i8 encoder count = 1 emulated encoder output
I Emulated index radius: | 18 countsl IEmuIated index jitter filter:| 1 countsl

Figure5.2.2.3.4

Emulated index radius: Output range of emulated Z-phase signal, as figure 5.2.2.3.5.

b Emulated index jitter filter: Suppress the bounce phenomenon of emulated Z-phase signal.

Emulated Z-phase signal
Output range JAOutput range

<

__ e

Figure5.2.2.3.5
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When home offset is used in homing, the emulated Z-phase signal will move to the home position
after home offset, as figure 5.2.2.3.6.

Emulated Z-phase signal

Output range | Output range

g ;|
<

Encoder index Home offset Cgordinates of servo drive =0

Figure5.2.2.3.6

(4) Emulated Z-phase signal output in every revolution
This function can only be used with direct drive motor.
» When Emulated Index Output in every revolution is not selected

The servo drive outputs Z-phase signal when the index position is reached in the first
revolution.

» When Emulated Index Output in every revolution is selected

The servo drive outputs Z-phase signal every time when the index position is reached.

Note:
(1) For firmware version before D1 MDP 0.247 and D1COE MDP 0.327, if emulated encoder output

function is enabled when digital encoder is used, emulated Z-phase signal will be output when the
index position is reached in the first revolution. The signal width will be twice the set emulated index
radius. For firmware version after D1 MDP 0.247 and D1COE MDP 0.327, emulated Z-phase signal

is output every time when the index position is reached. The signal width is the set emulated index
radius.

(2) For linear motor, multiple index signal output only supports digital encoder.

5.2.3 Setting Hall sensor

Since D1 servo drive is able to complete phase initialization without Hall sensor, None is selected in the
setting page shown in figure 5.2.3.1. Only when Hall sensor is used, the setting of Hall sensor is required.
D1 servo drive supports both digital Hall sensor and analog Hall sensor. The setting of Hall sensor must
be based on the actual application. If Digital hall sensor or Analog hall sensor is selected when no Hall
sensor is used, it may cause abnormal operation of the servo drive or motor. If analog Hall sensor is used,

the servo drive will regard it as encoder, so user does not need to install another encoder.
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B Hall phase check function
This function is only available when digital Hall sensor is used. If Enable hall phase check is
selected, after phase initialization completes, the program will inspect if the commutation is correct or
if there is abnormal disconnection. The error message “Hall phase check error” appears if an error

OocCcurs.

Note:

(1) While using Hall phase check function, ensure the digital Hall sensor is not affected by electromagnetic
interference, since electromagnetic interference may result in wrong inspection of the program.

(2) Itis not suggested to use Hall phase check function for application of short travel distance (within two

pole pitches).

Motor Encoder Hall Sensor Mode

Hall Sensors
& NONE

" Digital hall sensor 4 Se|ecting Hall sensor

-

-

oK Cancel

Figure5.2.3.1
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5.2.4 Setting operation mode

The setting page for operation mode is shown as figure 5.2.4.1. The operation mode of the servo drive

should be set after the parameters of motor, encoder and Hall sensor are set.

B Contmraton ety - (= [ et
Mator Encoder Hall sensor Mode
Primary operation mode Electronic gear I Invert pulse command ¥ Clearresidual pulses
& Posilion mode m:inputpulses = n:output counts — Hardware interface
DIV &
" Velocity mode 1 = 1 Differential signals
(0) " single ended signals .
€ Forceftoraue mode Parameter setting area
© Stand-alone mode 1 (&5}
Control input
" Pulse and direction
. . " Pulse up/ pulse down
Settlng operatlon " Quadrature (AgB) Increment position on
mode @ Faling =i
Secondary operation mode
 Fosit
 Welocity mode
" Torque mode
& None
OK Cancel
Figure5.2.4.1

(1) Position mode
For controller which only sends pulse command, select position mode to receive pulse command
from the controller. The closed-loop control is handled by the servo drive. D1 servo drive supports
three pulse types and two signal types. Electronic gear ratio is provided for application which
requires fast movement. In position mode, digital inputs 19 and 110 are not general-purpose inputs.
Check the checkbox of Clear residual pulses and the pulse signals which are not executed will be

cleared as limit signal is triggered.

Note:
Pulse command from controller can only be accepted in servo ready state.
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- Primary operation mode - Electronic gear | I Invert pulse command ¥ Clearresidual pulses
& Position mods m:input pulses = n:output counts — Hardware interface
: . DIV & D e
 Velocity made 1 = (1 Differential signals
(@ 7~ Single ended signals
" Forceftorgue mode
¢ stand-alone mode 1 4]
Control input
" Pulse and direction
" Pulse up ! pulse down
% Quadrature (AgB) Increment position on:
{* Fa
o
Figure5.2.4.2

(2) Velocity mode
For controller which sends analog command or PWM command, select velocity mode. The ratio
(scaling) between external command and velocity can be set in the setting page in figure 5.2.4.3. Set
1 V equals what velocity in mm/s (linear motor) or rpm (torque motor). User can also set the
corresponding velocity of full PWM. If a negative value is set for Scaling, the motor moves in

negative direction.

Primary Operation Mode
Command Types
" Position Mode a
+ Analog
(* Velocity Mode .
{ Senet
" Force/Torque Mode e 1 R =
" PWM 100% )
" Stand-Alone Mods I DeadBand. | @ mv I
Definition of dead band‘
4 Output
Input
Dead band

Figure5.2.4.3
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(3) Force/torque mode

Another operation mode which can be used with controller sending analog command or PWM

command is force/torque mode. The ratio (scaling) between external command and current can be

set in the setting page in figure 5.2.4.4. Set 1 V equals what current in ampere (A). User can also set

the corresponding current of full PWM. If a negative value is set for Scaling, the motor moves in

negative direction.

Primary operation mode
" Position mode
" Velocity mode
f* Forceftorque mode

" Stand-alone mode

(4) Stand-alone mode

Command types
& Analog (+-10V)

£ PWM 50% Scaling: 8.9 A=Y

= PWM 100% I
Dead band: 5] my

Figure5.2.4.4

If user would like the servo drive to be tested alone or operated without controller, please select

stand-alone mode. In this mode, all loops are controlled by the servo drive.
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5.2.5 Saving configuration

After the settings described in sections 5.2.1 to 5.2.4 are completed, click on OK button. Then the page in
figure 5.2.5.1 will appear and display the parameters of previous setting and current setting. Ensure the
parameters are correct and click on Send to RAM button to save these parameters to the servo drive

RAM. Click on Cancel button to return to Configuration center.

5
[ cotornrenis v oo I, i
L
H WMotar . .
Current setting P 4 Previous setting

New Value Present Value uni
Type Linear Linear
Moving Mass: 2 2 Kg
Peak Current 21 21 A_rms E
Continuous Current 39 39 A_rms
Force Constant: 61 61 NIA_rms
Resistance 46 46 ohm
Inductance 48.4 48.4 mH
Pole Pair Pitch 32 32 mm b
Model Name: LMS23 LMS23
Manufacturer: HIWIN HIWIN

Encoder

New Value Present Value Units
Type Analog Analog
Interpol. Resolution: 0.1 0.1 umiCount
Multiplier Factor: 200 200
Grating Period: 20 20 um
Model Name: RGHZ2ZAB RGHZ2AB
Manufacturer: Renishaw Renishaw

Mode

Mew Value Present Value Units
Operational Mode FORCE/TORQUE MODEN FORCEMTORQUE MODE
PWM Mode: ANALOG_MODE ANALOG_MODE
Scaling: 01 01 A=V
Dead Bend o o my

Send to RAM | Cancel

Figure5.2.5.1

If user would like to save the setting to Flash, click on i (Save parameters from amplifier RAM to Flash)
on the toolbar. The setting will still be accessible after the 24 V power for the servo drive is turned off. If
user would like to save the setting as file, click on &l on the toolbar (Save parameter from amplifier RAM

to File). The file extension of that file is .prm.
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5.3 Auto phase center

Click on €2 on the toolbar or select Auto phase center from the submenu of Conf./Tune to open Auto

phase center.

Note:

While performing phase initialization, the motor speed must be lower than 1/6 * (pole pair pitch)/s.

(1) Phase initialization mode: Use digital Hall sensor
Select this mode when digital Hall sensor is used. Digital Hall sensor must be set in Configuration

center, please refer to section 5.2.3.

r
Wiew

MiEnabled - .

‘F’ha&e (37 ] Phase initialization mode:| Use digital hall sensor

M Senvo ready B SM made M{sSWCL mode
Current(SM mode)| 5. 24 A_amp
Feedback position:| 150 count

1. Enable axis in SM mode

SM enable

2. Drag the slider bar to move the motor in SM mode
The arrow in the watch had better remains within green range during motion

2

N
Ju | -
Phase error (Elec. deg)

3 Direction

Ifnecessary, press L] to togagle direction definition

4. Frequency analysis

Freq analyzer [ Use simple version

5. Hall

Hall testftune

6. Phase initialization

Start phase initialization

Figure 5.3.1 Phase initialization mode: Use digital Hall sensor
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(2) Phase initialization mode: SW method 1
For SW method 1, Hall sensor is not required and motor only needs to move for a small distance to
complete phase initialization. Two parameters, st_cg and st_vpg, must be adjusted before using SW
method 1, please refer to section 11.2. If load is changed, these parameters need to be adjusted

again.

While using operation mode other than stand-alone mode, external command is suggested to be
sent after controller receives servo ready signal from the servo drive. If controller is unable to receive
servo ready signal, wait at least three seconds before sending external command (For Lightening
0.181 or later version). If the checkbox of Check the accuracy offset is checked, Lightening will

check whether the found electrical angle is correct or not before phase initialization.

Note:
For Lightening 0.180 or previous version, wait at least two seconds before sending external command.

(2 Auto phase cent — [ESEE—
) Auto phase center =
View
BM{Enabled § i
_IPhase ialized Phase initialization mode:| W method 1
B senvo ready Bsmmode B smcL mode
Current(SM mode):| 2 . 69 A_amp
Feedback position: 18016 count

1. Enable axis in SM mode

SM enable

2. Drag the slider bar to move the motor in SM mode
The arrow in the watch had better remains within green range during motion
Feedback detect ok

+

\

3| oy 2
Phase error (Elec. deg)
3. Direction

IFnecessary, press D to toggle direction definition

4. Freguency analysis

Freq analyzer v Use simple version

5. 8W method 1
Max pos. err during phase init Offset 139.3 deg

Start SMCL 3523 count
= SMCL tool ...

6 Phase initialization

Start phase initialization [¥ Check the accuracy offset

Figure 5.3.2 Phase initialization mode: SW method 1 (without Hall sensor)

(3) Phase initialization mode: SW method 5
For SW method 5, Hall sensor is not required and electrical angle detection is provided. To use SW
method 5, the current for performing phase initialization must be set. SW method 5 requires longer

execution time since electrical angle detection is performed during the process.
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& oo e S, =

View

MEnabled
miPhase Initialized
B Servo ready

Current(SM mode)| 5. 24 A_amp

Phase initialization mode:| S4 method 5

B SM mode B sMCL mode

Feedback position:| 150 count

1. Enable axis in SM mode

SM enable Disable |

[ 2. Drag the slider bar to move the motor in SM mode
The arrow in the watch had better remains within green range during motion

T
o

o

i i
Phase error (Elec. deg)

3. Direction
’:fnecessary, press ™ to toggle direction definition

[ 4. Frequency analysi:

Freq analyzer [¥ Use simple version

5. 8W method 5
Curent{5.52  A_amp Maxpos. em during phase init
= a count

Time[4.8 msec

Tuning

Offset B1.8 deg

I Keep brake always active

B SW method 5 is tuned

6. Phase

Start phase initialization

Figure 5.3.3 Phase initialization mode: SW method 5 (without Hall sensor)

(4) Phase initialization mode: STABS
STABS is for using absolute resolver to perform phase initialization.

* Auto phase center

Fiew

W Enabled
W Phase initialized

Phase initialization mode:| STABS

W Senvo ready W sM made W SMCL made
Current(SM mode)| 5. 11 A_amp
Feedbackposition! -1950 count

1. Enable axs in M mode

S enakle

2. Drag the slider har to move the motor in SM mode
The arrow in the watch had hetter remains within green range during mation

3
2]

&

Phase error (Elec. deg)

[~ 3 Direction

Ifnecessary, press el to toogle direction definition

— 4. Fregquency analysi

Freq analyzer ¥ Use simple version

4. BTABS testtune

Tune

i 6. Phase initialization

Start phase initialization

Figure 5.3.4 Phase initialization mode: STABS
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5.3.1 Inspection before auto phase initialization

Check the following items before auto phase initialization.

(1) Check if motor power cable is correctly connected.

(2) Check if encoder signal is normal.

(3) Check if the servo drive receives hardware enable signal, please refer to chapter 12.

(4) Check if over temperature cable is connected.

(5) Check if AC main power is turned on.

(6) Set and confirm the current setting for enabling. Set the required current (Unit: ampere (A)) for test

run in SM mode in Current (SM mode) field. The setting value should be just enough for motor to

move. The default setting value is 95% of the continuous current of motor.

5.3.2 Operating procedures for auto phase initialization

The operating procedures of SW method 1 and SW method 5 are the same, refer to the table below. SW

method 1 is used as an example in the table below.

Table5.3.2.1

Step Figure Description
BEnatie Setting phase initialization mode:

Phase initialization mode: 8W method S

L JRpeERmiE S oanE R Select the desired phase initialization mode.

B servo ready BEM MY method §

1 The default phase initialization mode is SW
Current(SM mode); 1,21 A_amp ; . method 5

Feedback position:| @ count

Enabling the motor in SM mode:
—— Click on SM enable button and Enabled

m{Pnase intialized Rl Ria Sl ig) 64 nethod L indicator becomes green.
B servoready 15w mode B SKCL mode

Note:

e |21 fame (1) When the motor is enabled in SM mode, the

servo drive outputs current according to the

value set in Current (SM mode) field. To avoid

Disable overheating, the motor cannot be enabled for a
long time in SM mode.

(2) Enabling signal must be input from controller.

Feedback position; ~65S@ count

1. Enable axis in M mode
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Step

Figure

Description

1. Enable axis in SM mode

Disable ‘

2. Drag the slider bar to move the motor in SM mode
The arrow in the watch had better remains within green range during motion

Feedback detect ok

slider bar

Testing moving direction in SM mode:

Drag the slider bar leftward and rightward to
move the motor. The motor moves in positive
direction while dragging the slider bar
rightward. The motor moves in negative
direction while dragging the slider bar leftward.

Normally the pointer of Phase error (Elec deg)
indicator should be between -30 degrees to +30
degrees (the range colored in green). After
moving the motor by the slider bar, the
message “Feedback detect ok” appears. Then
user can proceed to next step. If the pointer
moves randomly, release the slider bar and
drag the slider bar to move the motor again.

Note:

(1) If the pointer still moves randomly after moving
the motor by the slider bar again, please check
the following items:

* The motor power cable and the encoder
cable are correctly connected.

* The setting of the encoder or motor, such as
encoder resolution or pole pair number
could be incorrect. Go to Configuration
center and check again.

(2) Enabling signal must be input from controller.

1. Enable axis in SM mode

Disable

2. Drag the slider bar to move the motor in 8M mode
The arrow in the watch had better remains within green range during motion
Toggle Direction, ended successully
Y . o
L

Phase error (Elec. deg)
3. Direction

Ifnecessary, press 1D | totoggle direction definition

Checking the definition of motion direction:

If moving direction is inconsistent with what
user has defined as positive or negative
direction, click on TD button to reverse the
definition of motion direction. After the message
“Toggle Direction, ended successfully” appears,
return to step 3 to check moving direction
again.

4. Frequency analysis

Freq analyzer v Use simple version

"2 @.o0192188

vpg
st_upg = 1.25287
Mass(Inertiad = 4.41168e—005

Auto tuning:

Select Use simple version and click on Freq
analyzer button to show Auto tune window.
Click on Run button to analyze frequency
response and calculate parameters.

This function can be used to easily set system
loop gain. But in the following cases, the
calculated parameter values may not be
appropriate for the system.

(1) The stiffness of mechanism is too low.
(2) The backlash of mechanism is too large.
(3) The load has been changed.

(4) The load inertia ratio is over 20.

Note:

(1) If mechanical resonance occurs during
execution, stop inputting hardware enable
signal or press F12 key in Lightening (Refer to
section 6.1.3).

(2) User is allowed to tune manually, please refer
to section 11.3. For the descriptions of
parameters vpg and st _vpg, please refer to
sections 6.6.3 and 11.3.
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Step Figure

Description

5 8W method 1

Wax.pos. err during phase init.
Start SMCL 7]

count

Offset B.8 deg

SMCL tool ...

Adjusting phase initialization:
The motor only needs to move for a small
distance to complete phase initialization. After
tuning in step 5 completes, check the tuning
result by the following steps.

Step 1: Click on Start SMCL button to find
electrical angle.

Observe the values in the fields of
Offset and Max. pos. err during
phase init.. Offset shows the result of
finding electrical angle and Max. pos.
err during phase init. shows the
largest movement during the process.
Repeat step 1 and 2 to observe if the
offset is within +/- 15 degrees.

If offset is too large, click on SMCL
tool... button for advanced tuning.

Step 2:

Step 3:

Step 4:

6. Phase initialization

Start phase initialization

l
! ¥

Enabled
| _|Fhase Initialized

Servo ready B sM mode

Phase initialization mode: SW method 1

B sMCL mode

Executing phase initialization:

Click on Start phase initialization button.
After Phase Initialized indicator becomes
green, it means phase initialization completes.
The servo drive is able to control the motor to
perform closed-loop control.

Phase initialization when digital Hall sensor is used

Click on £2 to open the page for Hall sensor test and tuning. Click on Start Hall tune button. The

servo drive starts to output current to drive motor. Rotor angle (Elec. deg) indicator shows electrical

angle and Hall sensor information (0 to 5). After the motor stops, a message will appear to indicate

the tuning has completed. Then, phase initialization can be started.

-
€2 Hall test/tune

[ ===

BEnabled

5-30

Current(SM mode): % .03

Start Hall tune | W Hall tune

s mode

A_amp

B

Figure5.3.2.1

_BPhase Initizlized

Digital Hall

ﬂ Rotor angle (Elec. deg)

_|
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B Phase initialization when SW method 5 is used
When motor is used in vertical direction and is with mechanical brake, check the checkbox of Keep

brake always active before phase initialization.

0 o one it

View

MEnabled ) |
‘W{Phase Initialized Phase initialization mode:/ SW method 5

B seno ready B sM mode B sMCL mode

Current(SM mode):| 1 .21 A_amp
Feedback position:| = T8 count

— 1. Enable axis in SM mode

SM enable Disahle |

— 2. Drag the slider bar to move the motor in SM mode
The arrow in the watch had better remains within green range during motion

+

3
4]

e
Phase error (Elec. deg)

— 3. Direction

If necessary, press D | to toggle direction definition

— 4. Frequency analysi

Freq analyzer v Use simple version
— 5. 8W method 5
Current{1.27  A_amp Maxpos. em during phase init Offset| ~19.9 deg
Timel‘l.ﬂi msec 188 count Iml
L | BSW method 5 is tuned
6. Phase initialization N

Start phase initialization

Figure5.3.2.2

B Phase initialization when STABS is used
Click on Tune button in 5. STABS test/tune to open STABS test/tune window and click on Start
button. The servo drive starts to output current to drive motor. After the motor stops, a message will

appear to indicate tuning has completed. Then, phase initialization can be started.
%4 STABS test/tune EH@[E

MEnabled st mode B Phase Initialized _ |
Current(SM mode):| 5. 08 A_amp

Start | B Phase angle tuned

Figure5.3.2.3
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5.3.3 Precautions for auto phase initialization

(1) The current for enabling

Pay attention to the following when setting the value in Current (SM mode) field in Auto phase

center.

® The current must be less than the upper limit of the continuous current of motor. If user is not
sure about the load, please start with small current first.

® |[f friction increases, larger current is required to move the load.
If static friction is large, larger current is required.
Motor may jog when static friction changes to dynamic friction as motor starts to move or when

dynamic friction changes to static friction as motor stops.

(2) The moving direction of motor
Pay attention to the following when feedback detection fails in Auto phase center.

Check the power for encoder and encoder signal.

Check if differential encoder is used.
® Check if the grounding is appropriate.

® Check if motor brake is released.

(3) Moving motor
Pay attention to the following when motor cannot move.
® Check if motor is disabled.
® Check if there is any mechanical interference.
® Check if the mechanism can move smoothly and the mechanical resistance is low.
® Check if motor power cable is correctly connected.
® Check if the resistance of motor is appropriate.

(4) Hall sensor signal
® Check the cable for Hall sensor is correctly connected.
® Check the power for Hall sensor and Hall sensor signal.
® Check if the mechanism can move smoothly and the mechanical resistance is low.
[

Check if the grounding is appropriate.
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5.4 1/O setting

5.4.1 Digital inputs

D1 servo drive provides 10 digital inputs (I1~16 and 19~112). Nine digital inputs locate on connector CN2.
I5 locates on connector CN3 for motor over temperature, but it can still be set for other function. The
functions of 19 and 110 vary with the selected operation mode. In position mode, 19 and 110 cannot be

used as general-purpose inputs.

e ° Selection for input function |
) N~ State WEQ LOgiC Setting
1 a 11 [Axis Enable > W
. . IS pull up .
o
Settmg trigger e 12 |Not Configured > = :
method 13 |Not Gonfigured ﬂ Indlcator
B ] ] ry
= Tpatiun 14 [Right ¢+> Limit Switch | w
I " pull down 15 Motor Over Temperature ﬂ J ¥
E
& pull up 6 |Left (—> Limit Switch ﬂ ‘ r
© pull down
2 19 |Not Configured ﬂ J r
& pullup 110[Not Configured BE H r
" pull down 111/ Hot Configured | w
[12[Not Conf igured hd o T

Trigger method of group D

l

L

Figure5.4.1.1

(1) Setting trigger method
The digital inputs of D1 servo drive are divided into four groups, A, B, C and D group. Each group
can be set as pull up or pull down. The setting must based on the wiring of the servo drive. Select
pull up when the wiring is sink type. Select pull down when the wiring is source type. Refer to
section 4.7.1 for wiring examples and pay special attention to the wiring of group D. In position
mode, if controller is using optical coupler output (single-ended signal), the group must be set as pull
up. Otherwise, the servo drive cannot receive pulse signal.
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(2) Selection for input function

Click on =], the drop-down list shown in figure 5.4.1.2 will appear.

.’I'.'u

1 [Axis Enable ﬂ . B
& pullup FHNot Confi d
" pull down = k;fﬁtgg):azz.g?tsgi?zhh ﬂ ‘. B
1! + iml witc
13 Hogur Ouer Temperature ﬂ . r
= gumetog,sia_.;:if err. map
ese m 1rl1er
 pullup E Hear Humep Sensor ﬂ - [
© pull down 15 g:izrsggggrﬂlamp ﬂ J I
C Abort Motion
* pullup W e e
" pull down Electronic Gear Select (DIU1>
Figure5.4.1.2
Table5.4.1.1 Input functions
No. Abbr. Input Function Description Trigger Method
1 SVN Axis enable E’;i?lﬁ czrDi:‘Zitl)tl)e axis. Level triggered
2 LL Left (-) limit switch :'ne;wfg‘z‘g:;;::g“t Level triggered
3 RL Right (+) limit switch ﬁ'ggtt l'f{g‘é"gﬁt')'m't Level triggered
Motor over temperature detection .
4 MOT Motor over temperature Input I5 (Default) Level triggered
5 MAP Home ok, start err. map ég:;vpall;eteesrror map function after homing Edge triggered
6 RST Reset amplifier Reset the servo drive. Edge triggered
7 DOG Near home sensor Near home sensor Level triggered
8 CE Clear error Clear error. Edge triggered
Zero speed clamp
In velocity mode, when this signal is
9 ZSC Zero speed clamp received and the motor speed is slower than Level triggered
the setting value, the motor will be stopped
at current position.
Emergency stop
10 EMG Abort motion When this signal is received, the motor stops Level triggered
according to the emergency stop procedure.
11 MOD Switch to secondary mode gr\;velztr(;rt]i;omglc;zt operation mode to second Level triggered
12 HOM Start homing ,::::/\ga:cjeri:c/t;e built-in homing procedure in the Edge triggered
13 DIV1 Electronic gear select (DIV1) E:sg’;ronlc gear ratio selection for position Level triggered
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Table5.4.1.2 Supported input functions in each operation mode

Non-CoE Model

CoE Model

Operation Mode
Input Function

Position Velocity
Mode Mode

Stand-alone
Mode

Force/torque
Mode

Stand-alone
Mode

Axis enable

\Y \Y

\ \

\Y

Left (-) limit switch

Right (+) limit switch

Motor over temperature

<|I<|<

Home ok, start err. map

Reset amplifier

Near home sensor

<|<

Clear error

I <K<K |I<K<|<K<|<

I K I K<< |I<K<IK< <

Zero speed clamp

I < |IK< [ << |<

< I < | K<< |I< <

Abort motion

Switch to secondary mode

Start homing

< <

< <
< I < | <

Electronic gear select (DIV1)

< |1 <<

Note:

V means the input function is supported in the operation mode and can be assigned to

18).

Table5.4.1.3 Default input functions of D1 servo drive

11~112 (except I7 and

(Default) Pin Invert
Default Signal Default Signal
11 Axis enable Axis enable No
Group A: pull up 12 Abort motion Left (-) limit switch No
13 Start homing Right (+) limit switch No
14 Right (+) limit switch Near home sensor No
Group B: pull up 15Note | Motor over temperature/Not | Motor over temperature/Not |
. , o}
configured configured
Group C: pull up 16 Left (-) limit switch Not configured No
19 Not configured Not configured No
110 | Not configured Not configured No
Group D: pull up - -
111 Not configured Not configured No
112 | Not configured Not configured No

Note:

Depending on motor model, the default setting of I5 can be Motor over temperature or Not configured.
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Indicator

3)

If indicator becomes green, it means the set function is activated. If not, it means the function is not

activated.

(4) Logic setting
If Invert is selected, the trigger condition is inverted.

. . Applicable
Input Function Abort motion Operation Mode Std
Abbr. EMG Default | | Wiring | Refer to section 4.7.1.
Input Diagram
€  Function
In stand-alone mode, when the input set for aborting motion is ON, the motor will decelerate at the
speed set in Dec. kill to a stop. Dec. kill can be set in Performance center.
€  Description
Set one input for aborting motion in 1/0O center. Use external signal to decelerate the motor at the speed
set in Dec. kill to a stop. In the figure below, 12 is set for aborting motion.
5 /O center -‘ k EM
Inputs | Qutputs
State Invert
. 1 [Axis Enable | o
+ pull up z -
& pull dowm 12 I Abort Motion J . - I
I3 |Start Homing ﬂ ‘ l_
After external signal is input, the motor decelerates at the speed set in Dec. kill to a stop.
5 /O center -‘ ‘. EIM
Inputs | Outputs
State Invert
. 1 [Axis Enable hd o T
* pull up v
& pull down 12 I Abort Motion J Ird I
I3 |Start Homing ﬂ ‘ |—
When State indicator becomes green, the servo drive ignores external pulse signal and decelerates
the motor at the speed set in Dec. kill to a stop.
[~ enable sw limit #.608
P I | P2
[@.po@ I.,,‘,‘,‘HH,,,,,,,,‘I.,s.a
l Disable(F12) N Mation Prmemnspeea — e PQE%%BGE
Zero rev hd Acc1912.25 revis'2
Dec 1912.25 revis2
Stop motion Dec_ killl 3824 .49 revish2
Smoaoth factor| 188
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Input Function

Switch to secondary mode

Applicable
Operation Mode

Pos Vel Trq

Std

Abbr. MOD

Default

Input None

Wiring
Diagram

Refer to section 4.7 .1.

€ Function

€  Description

Use I/O signal from controller to switch between operation modes.

Set primary operation mode and secondary operation mode in Mode tab in Configuration center.

Wotor ] Encoder l Hall sensor Wode |
— Primary operation mode - [~ Electranic gear [~ Invert pulse command v Clear residual pulses
& Position mode m:inputpulses = n:outputcounts — Hardware interface
r~ Velon fode 1 = [1 Div1 @ Differential signals
o @ ¢ Single ended signals
Forceftorque mode
I " Stand-alone mode i‘IE- | 0
— Control input
. © Pulse and direction

& Quadrature (AqB)

" Pulse up/ pulse down

Increment position on:

[~ Secondary operation mods ——
C Po

& Velocity mode

" Torque mode

© None

— Command types

& Analog (+- 10V)

WM 50% Scaling: 1 " [mnrs =1V
 PWM 100% -
Dead band: -

OK ]

Cancel ]

=

Set one input for switching to secondary operation mode in 1/0O center. In the figure below, 12 is set for
switching to secondary operation mode. When the input signal is OFF, the mode set in Primary
operation mode is used. When the input signal is ON, the mode set in Secondary operation mode is
used. If None is selected for Secondary operation mode, stand-alone mode is used.

Inputs Outputs |
State Invert
A , .
F-mls ERanie = N i:u
@ pullup |2 | 8witch to secondary mode ﬂ . -
= pull down e |
I3 |Start Homing ﬂ . '
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. . Applicable

Input Function Electronic gear select (DIV1) Operation Mode Pos

Abbr. DIV1 e None W_|r|ng Refer to section 4.7.1.
Input Diagram

¢ Function
This input function is used to switch between two electronic gear ratios.

€ Description

Select Position mode in Mode tab in Configuration center. Two electronic gear ratios can be set,
please refer to below.

Motor | Encoder | Hall sensor Hode
Primary aperation mods [ Electronic gear ™ Invert pulse command ¥ Clear residual pulses
& Position mode m:input pulses = n:output counts Hardware interface
 Velocly mode 1 = [1 - b1 & Differential signals
- (@ * Single ended signals
" Forceftorque mode
I  Stand-alone made 18 (1
Control input
[ € Pulse and direction
" Pulse up/ pulse down
* Quadrature (AgB) Increment position on:
© Rising edge
Secondary operation mode ~ Command types
¢ Pasition mode i+ Analag (+- 10V)
@ Velocity mode " PWI 50% Scaling: 1 s gy
{7  PWM 100%
Torque mode Saad bamd 8 .
" None -
oK l Cancel
L - —— —

Select the required electronic gear ratio by the state of D1V1.

DIV1 Numerator
0 1st
1 2nd

Set one input to Electronic Gear Select (DIV1) in I/O center. In the figure below, 12 is set to Electronic
Gear Select (DIV1). When the input signal is OFF, the first electronic gear ratio is used. When the input
signal is ON, the second electronic gear ratio is used.

Inpuis | outputs
State Invert
A
11 [Axis Enable | | v
5 —
e |12 [Electronic Gear Select (DIUL> |w| . |
" pull down
12 |Start Homing ﬂ . I
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faster than the speed set for activating brake.

vel_stop

. Applicable
Input Function Zero speed clamp Operation Mode Vel
Abbr. ZSC DEIE None VV_mng Refer to section 4.7.1.
Input Diagram
¢ Function

This input function can only be used in velocity mode and is level triggered. When the input signal is
ON and the motor speed is equivalent to or slower than the speed set for activating brake, the
operation mode will be changed to stand-alone mode and the motor is stopped at current position. The
operation mode is changed back to velocity mode and the motor starts to move as the motor speed is

Motor speed

A

vel_stop is effective in both positive
and negative directions.

Positive direction |

- vel_stop

¢ Description

Velocity mode

No function

Negative direction |!

Stand-alone mode

Set operation mode to velocity mode. Set one input to Zero Speed Clamp in I/O center. In the figure
below, 12 is set to Zero Speed Clamp.

Velocity mode

» Analog input voltage

500 count/s.

B0 conter il B - [E=NEER
Inputs CQutputs
State Invert
A
11 | Axis Fnahle E ' [
G pu” UD I 13 T o] A "1 I—I
" pull down H
12 |Start Homing ﬂ ‘. r

Go to Protection center and set the velocity for activating brake (vel_stop). The default setting value is
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. Applicable
Input Function Zero speed clam . Vel
P P P Operation Mode
Default Wirin .
Abbr. ZSC None nng Refer to section 4.7.1.
Input Diagram
= = )
¥ Protection center A ‘ ‘ " u_léj
Protection HW limit Brake .
protection
Paosition Units
Enable input delMaxEnToBrk count
— 00,0 msec .
Dec. kill )
Velocity 3.8244%e+7  count/s*2
vel_stop
| 580.8608  counts |
Brake output [~ Dynamic Brake
delRelsBrk
Drrive enable
delBrkToDis
58.8 msec
Brake is configured to 04 Set...

Zero speed clamp is activated when 12 is ON.

. Applicable
Input Function Clear error Operation Mode Pos Vel Trq Std
Abbr. CE Bl None W|r|ng Refer to section 4.7.1.
Input Diagram
¢ Function
Clear error.

€ Description
When the input set for clearing error is from OFF to ON, error will be cleared.
After error is cleared, Software Enabled will be ON.

. . Applicable
Input Function Start homing Operation Mode Pos Vel Trq Std
Abbr. HOM Default | |3 Wiring | Refer to section 4.7.1.
Input Diagram

€ Function
Homing

€ Description
When the input set for starting homing is from OFF to ON, homing will be executed according to the
method set in Application center.
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5.4.2 Digital outputs

D1 servo drive provides four sets of programmable digital outputs. Three outputs (O1 to O3) are

general-purpose outputs which locate on connector CN2. One output (O4) which locates on the connector

for 24 V power supply is for brake and can also be used as general-purpose output.

(1)

(2)

5 1/O center ‘ ‘ k @M
Inputs Oulputs
Logical value
Ervors TRUE HIGH
01
ET | Output voltage
T D D S 5
Invert output voltage o Vol
In-Position FALSE High E
Configure 02 02
Status field R ‘
PDL usage{General Purpose’ FALSE High
Configure 03 03
o Inved\;’u\tagei‘
OUtDUt funct|0n Sett|nq Logical Value Output State
Brake TRUE High
Configure 04
v Invert State

Figure5.4.2.1

Output function setting

Each output has its corresponding setting button. For instance, the setting button of O1 is
Configure 01 | Click on  Cenfiaure01 | o show the setting window as figure 5.4.2.2. Output functions in

figure 5.4.2.2 can be categorized into Statuses, Errors and Warnings. If two or more output

functions are selected for one output, the output will be ON as either one of the selected output
functions is triggered. Click on etcomiowed | 4 cancel the selection. Click on " | to finish the

setting or click on __== | to cancel the setting. If =t=tem= | js clicked on, all the listed errors will

be selected. For safety, it is suggested to select all the listed errors.

Status field

When a function is set for an output, the name of that function will be displayed in the status field. If
two or more functions are set for one output, the status field will display “Customized”. If all the listed
errors are selected, the status field will display “Errors” as figure 5.4.2.1. If no function is set, the

status field will display “PDL usage (General purpose)”.
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(3) Logical value
The logical value of each output is displayed. The displayed value can be TRUE or FALSE.

(4) Invert output voltage
If needed, select Invert voltage to invert the polarity of output voltage. Please be noted the internal

logical value of the servo drive will not be affected.

(5) Output voltage
The voltage level of the output pin will be displayed for user to check if the signal received by

controller is correct.

The output signal represent (Logic OR of selected states below)

Statuses Errors- | Wamings

I Brake Motor short Set all errors I Left SWlimit

[~ Servo ready Ower voltage ™ Right 8W limit

[ Axis disable Position error too big [T Left HW limit

I~ In-position Encoder error I Right HW limit

[~ Moving Soft thermal threshold reached [~ Servovoltage big

I~ Homed Motor maybe disconnect [ Position error warning
[ Emulated index Amplifier over temperature [ Velocity error warning

I~ Current limited

I~ Zero speed detected Motor over temperature
i by (11 : Under voltage [ Acceleration limited
5V for encoder card fail [~ Velocity limited
Phase init. error I~ Both HW limits are active
i el [~ 12T warning
Hall sensor error [~ Homing fail

v

<

B B 2 B i B B e B B B B B i B e

Hall phase check error
Current contral error

[ Pulse and home conflict
I i i

v HFLT inconsistent error B
v Auto pnas.e c?nte.r n.ot complete yet .
¥ DC bus voltage ab.no.rmal :
™ Ethe uh-detecte ot
Apply Cancel Mot configured
Figure5.4.2.2
Table5.4.2.1
Statuses
ltem Abbr. Output Function Description
Brake signal
1 BRK Brake If Brake is selected, other output functions cannot be set.
2 RDY Servo ready The motor is enabled.
3 DIS Axis disable The motor is disabled.
4 INP In-position In-position signal
5 MOV Moving The motor is moving.
6 HOMD Homed Homing completed.
7 EMI Emulated index Emulated Z-phase index signal
8 ZSPD Zero speed detected Zero speed detection signal
Errors
ltem Abbr. Output Function Description
Normally all the selections in this category are set. (Click on
1 ALM Errors . :
Set all errors button.) User can also have his own setting
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depending on his need.

Warnings
Item Abbr. Output Function Description
1 LS Left SW limit Left software limit is triggered.
2 RS Right SW limit Right software limit is triggered.
3 LH Left hardware limit Left hardware limit is triggered.
4 RH Right hardware limit Right hardware limit is triggered.
5 SVB Servo voltage big PWM command exceeds the setting value for warning.
6 PEW Position error warning Position error is greater than the setting value for warning.
7 VEW Velocity error warning Velocity error is greater than the setting value for warning.
8 CUL Current limited The motor peak current is reached.
9 ACL Acceleration limited Protection setting for acceleration is reached.
10 VL Velocity limited Protection setting for velocity is reached.
11 BOHL Both HW limits are active Both left and right hardware limits are triggered
12 12T 12T warning 'Ie'Q:SGZZg of software over temperature protection has been
13 HOMF Homing fails Homing failed.
14 PCHC Pulsg commgnd and In positiqn mode, both pul§e command and homing command
homing conflict are received at the same time.

Table5.4.2.2 Default output settings of D1 servo drive

Non-CoE Model CoE Model
Pin Invert
Trigger Condition Trigger Condition
O1 | Errors Errors No
02 | In-position In-position No
O3 | PDL usage (General purpose) | PDL usage (General purpose) No
O4 | Brake Brake Yes
Table 5.4.2.3 Supported output functions in each mode
Operation Mode Non-CoE Model CoE Model
Output Function Position Velocity | Force/torque | Stand-alone | Stand-alone
Mode Mode Mode Mode Mode
Brake \% Vv Vv \% \%
Servo ready \% \% \% \% \%
AXIS disable \% V Vv \Y, \Y,
In-position \% - - \% \%
Moving \Y, - - \% \%
Homed \% Vv V \% \%
Emulated index \% Vv V \% -
Zero speed detected \% Vv Vv \% -

Note:

“V” means the output function is supported.
HIWIN MIKROSYSTEM CORP.
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. Applicable
Output Function | Zero Speed Detected Operation Mode Pos | Vel | Trq | Std
Abbr. ZSPD Default 04 Wiring | pefer to section 4.7.2.
Output Diagram

¢ Function
This signal is output when motor speed is close to zero.

€ Description

This signal is output when motor speed is slower than the value set for vel_stop. There is a 12
rpom delay to avoid signal bounce. For vel_stop, please refer to section 8.3.

Speed 4

vel_stop

I ON
ZSPD

v
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. Applicable
Output Function | Errors Operation Mode Pos | Vel | Trq | Std
Abbr. ALM D 02 \(ang Refer to section 4.7.2.
Output Diagram

L 4

*

Function

User is allowed to output error statuses.

Description

User can select Errors (Default output: O2) for one output in Outputs tab in 1/O center.

Click on Configure O2 button to show Configuration of O2 window. Click on Set all errors
button to select all the listed errors. The status field will display “Errors”. If not all the listed

errors are selected, the status field will display “Customized”.

& Canfiguration of 02

Inputs Outputs ‘

Logical Value Output State

Servo Ready

Configure 01

(T — !

"""""" o1

Errors

Configure 02

[~ Invert S1ale — - |

027 i

The output signal represent (Logic OR of Selected States below)

[~ Emulated Index
||_ Zero Speed Dety
| Inelo i

:-'Statuses —Error: -Warning

[~ Brake |+ Motor short Set all errors I~ Left SW Limit

[~ Serno Ready [¥ Overvoltage I~ Right SW Limit

™ Axis Disable ¥ Position error too big I Left HW Limit |
[~ In-Position ' v Encoder Error I~ Right HW Limit

I~ Waoving | Softthermal threshold reached I~ Semvo Voltage Big

[~ Homed | ¥ Motor may be disconnect I~ Pasition Error Warning

ected [~ Motor ove
A Use)

I Velocity Error Warning
I Current Limited

I~ Acceleration Limited

I~ Velocity Limited

I~ Both HW limits are active
I 12T Warning

I~ Homing Fail

I™ Pulse and home conflict

v Amplifier over temperature

¥ Under vol
[v 5\ for encoder card fail

v Phase init error

| ¥ Serial encoder communication error
¥ Hall sensor erfror

|~ Hall phasecheck erro
|¥ Current control errar
¥ HFLT inconsistent error

Iv Hybrid deviation too big

Apply Cancel Not Configured
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5.5 Setting in-position signal

In a servo system, position error exists between target position and encoder feedback position. The

settling period as motor arrives at target position is called settling time. After that, motor goes into target

radius. D1 servo drive supports in-position settings for user to set target radius and debounce time to

observe if motor has reached target position. In-position settings are only available in position mode and

stand-alone mode. User can set one output for in-position signal to notify controller that motor has arrived

at target position.

B Function setting

Click on ** to go to Performance center. Click on Position tab to set in-position settings. If users

would like to observe waveforms, click on ~ =t==e- ‘ button. The default output of in-position signal is

0O2. For setting digital outputs, please refer to section 5.4.2.

++ Performance center

=y X

= e T
a~ ¥ ﬁ B =
Posifion Velocity
Ripple
Target radius:| 8.882
Debounce time:| 18.8
Move time: 161.1
Settling time:| 11.9
Total time: 172.9

B Scope. Controllertamuz(0), Auis: X

mm

msec

msec

msec
msec

5-46

1 Feedback Position
DSP rate=15000Hz Rate=2416Hz
—

Time(s) 5

Figure5.5.1
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Table5.5.1

Parameter

Description

Target radius

Motor will be regarded as in-position after position error is within
target radius. The default value is 100 times of encoder resolution.

Debounce time

Position error needs to be within target radius for the set debounce
time for motor to be regarded as in-position.

Move time Path planning time
Settling time Settling time
Total time Sum of move time and settling time

B Debounce time setting

In-position signal could be unstable as the motor may overshoot during positioning. In this case, user

can set debounce time to have stable in-position signal. In-position signal will only be sent after

position error is within the target radius for the set debounce time. The larger the debounce time is,

the more stable the in-position signal is. But setting larger debounce time could have longer time

delay. Users can set appropriate debounce time by observing in-position signal in oscilloscope. For

finding appropriate debounce time, please refer to below.

(1) Set Target radius and set Debounce time to 0 ms. Let the motor move for a period of time and

observe in-position signal from oscilloscope, as figure 5.5.2. When the motor is in-position,

in-position signal is at high level. In figure 5.5.2, there are six protruding pulses as the motor

moves close to the target position. Observe the time duration of protruding pulse.

HIWIN MIKROSYSTEM CORP.

Table 5.5.2
Protruding Pulse Time Duration
1st 1.5 ms
2nd 1.4 ms
3rd 1.4 ms
4th 1.3 ms
5th 1ms
6th 1ms
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M Pas: 121.6ms

|::H1+2,|£||;|-.,.. : : i r'1 EIII.IIirns i
4-bar-04 14:37
Figure 5.5.2 In-position signal when debounce time is set to 0 ms.

(2) From figure 5.5.2, the longest time duration is 1.5 ms. Set debounce time to a value which is
slightly larger than 1.5 ms. Considering safety factor, set debounce time to 3 ms. Let the motor

move for a period of time. In-position signal becomes stable as figure 5.5.3.

M Pas: 121.6rms

CHA+2.00Y . . . [ EIII.IIirns :
4-tar-04
Figure 5.5.3 In-position signal when debounce time is set to 3 ms.
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5.6 Homing

Clickon # to go to Application center. The setting page for homing is in Homing tab, as figure 5.6.1.
For standard digital encoder and analog encoder, refer to figure 5.6.1. For absolute resolver, refer to
figure 5.6.2.

——
View

Homing | Backlash | Error Map |

Position Units
B — count Bt
Slower Speed: | 5008 countis
—
Faster Speed: | 1 countis

Smooth factor: | 188

—
Time out: | 25.8 second Home offset | @ count

—{" Go Left and Right for Homing

This mode will use the Slower speedto let motor goto [Left  side then oppsite
side, and then stop atthe middle where itis defined as home.
Ifyou select to use <Search index signal=, the home point wiil be atindex position.

Left side condition Right side condition

MNone [~ Searchindexsignal |Mone
Search end stop current - | 8.88 A_amp Time: | 8.8 msec

@ Use Near Home Sensor/ Index for Homing

1.Go| Left firstly. Use| 8 lower speed

2 gerach| Index signal only

Figure 5.6.1 Homing setting (Standard digital encoder and analog encoder)
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Eil Application center

View
Homing | Backiash | Errat map
Pasition units
Slower speed: | 46008 count’s . . .
] e If the field is grayed out, it
Srmooth factor: | 188 means it cannot be set.
Time out | 25.8 second Home offzet: | B count
This mode will uge the slower speed to letmotargoto | side then opposite

side, and then stop atthe middle where itis defined as horme.
Ifyou selectto use <Search index signal=, the home pointwiil be atindex position.

Left side condition Right side condition
= I Searchindexsignal | =

Search end stop current: | ——— Time: S
-
1. G0 - firstly, Use|

2. Search| =
3 .Use smg‘le turn a‘hsulut‘e Encni:le‘rfmrﬁnming =

Use| slower speed to let motor go) left side to zera position

Figure5.6.2 Homing setting (Absolute resolver)

There are five basic parameters for homing.

Table5.6.1

Parameter Description

Slower Speed Homing at slower speed.

Faster Speed Homing at faster speed.
Smooth factor for homing (Setting range: 1 to

Smooth factor

500)
Time out The maximum search time of homing procedure
Home offset Home offset

D1 servo drive provides four homing methods:

(1) Homing by using left side and right side conditions, refer to section 5.6.1.
(2) Homing by using near home sensor or index signal, refer to section 5.6.2.
(3) Homing by using single-turn absolute encoder, refer to section 5.6.3.

(4) Homing by using CiA 402 standard homing method, refer to section 5.6.4.

For motor with digital encoder or analog encoder, please use method (1) or (2). For motor with absolute

resolver, please use method (3). For CoE model, please use method (4). Homing method (4) is supported
in Lightening 0.185 or later version.
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After homing method is set, click on Home button in Performance center. During homing, Homed
indicator will keep flashing. If homing succeeds, Homed indicator becomes green (AHomed ) |f the time

set for time out elapses, it means homing fails. Then Homed indicator becomes red ( MHomed ),

B Home offset

(1) Motor stops at the position after home offset is applied
Applicable homing method:
* Homing by using left side and right side conditions
* Homing by using near home sensor or index signal
* Homing by using single-turn absolute encoder
When home offset is not zero, the position found by the selected homing method with home
offset will be regarded as home position. Motor will move to this position. Refer to the figure
below. In this figure, the left side and right side conditions are set. If home offset is positive,
home position will be on the right of the position found by the selected homing method. If home

offset is negative, home position will be on the left of the position found by the selected homing

method.
Home offset
i © A
Left side condition The position found by Home position Right side condition
the selected homing Motor
method
Figure5.6.3

(2) Motor stops at the position found by the selected homing method
Applicable homing method:
* Homing by using CiA 402 standard homing method
When home offset is not zero, the position found by the selected homing method will be set as
the position after home offset is applied. Motor stops at the position found by the selected
homing method. If home offset is positive, home position will be on the left of the position found
by the selected homing method. If home offset is negative, home position will be on the right of

the position found by the selected homing method.
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Home oﬁset
A e A

Left side condition Home position The position found by the Right side condition
selected homing method
Motor
Figure5.6.4

5.6.1 Homing by left side and right side conditions

Homing by left side and right side conditions is a built-in homing method of D1 servo drive. Home position
is the middle point of left side and right side conditions. The left side and right side conditions can be limit
switches or end stops. The end stop is found by using the current generated by motor as it reaches hard
stop. If the checkbox of Search index signal is checked, the index signal found during the process will be
regarded as home position.

The homing method is described as below. In the figure below, the motor is set to move towards left at
slower speed first (parameter (1) to find the left side condition. Then the motor moves towards the
opposite direction to find the right side condition. Then the motor stops at the middle point. If the checkbox
of Search index signal is checked, the index signal found during the process will be regarded as home

position. The left side and right side conditions are set by parameters @) and 3.

Parameter D
+ Go Left and Right for Homing

This mode will use the Slower speedto let motorgoto | Left side then oppsite

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

If you selectto use =Search index signal=, the home point wiil be at index positio

Parameter 3

Parameter @ ? Left side condition Right side condi
Left Limit Switch I~ Search index signal Right Limit Switch
Parameter @ ;Search end stop current: | ©.88 A_amp Time: 8.8 mse& Parameter @
Figure5.6.1.1
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Table5.6.1.1
Parameter No. Parameter Selection Description

D Initial moving direction Left Move to the left first.
Right Move to the right first.
None Do not use left side condition.

® Left side condition End stop Move to the left to find end stop.
Left limit switch Move to the left to find limit switch.
None Do not use right side condition.

©) Right side condition End stop Move to the right to find end stop.
Right limit switch Move to the right to find limit switch.

@ Search end stop current

® Time

The left side and right side conditions can be:
(1) None

(2) End stop

(3) Limit switch

If the left side and right side conditions are end stops, parameters @ and (& must be set. Parameter (4)
is the strength of the force while searching for end stop. Parameter (5 is the duration of the force. If
parameter (5 is set to be too small, the servo drive may not correctly identify end stop. If parameter 5

is set to be too large, error “Soft-thermal threshold reached” could occur. To find proper value, please

refer to the following.

Step 1:  Open Scope, as figure 5.6.1.2. Set to observe the value of Actual Current.

Step 2: Let the motor move at slower speed for the total travel distance.

Step 3: Observe the value of Actual Current and record the maximum value, as figure 5.6.1.2. The
maximum value is about 0.2 A, so Search end stop current can be slightly larger than 0.2 A.

In this case, Search end stop current can be set to 0.23 A.

BN e ‘
Scope: Axis: X_ Elﬂli_hj

| i §

& B E

11 Reference Uelocity count/s

Time(s) 28

Figure5.6.1.2
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Exception:

(1)

(2)
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Left side condition is set to None and Right side condition is set to End Stop or Right Limit

Switch. The initial moving direction (parameter (D) is set to left, as figure 5.6.1.3. The homing fails

and Homed indicator becomes red.

* Go Left and Right for Homing

This mode will use the Slower speedto letmotorgoto | Left side then oppsite
side, and then stop at the middle where itis defined as home.

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

Left side condition Right side condition
None [~ Searchindexsignal |Right Limit Switch
Search end stop current: | 8.88 A_amp Time:| 8.8 msec
Figure5.6.1.3

The checkbox of Search index signal is checked, but there are multiple index signals in the travel

distance. The index signal which is closest to end sop or right limit switch will be regarded as home

position.

Homing example

Use the setting in figure 5.6.1.4 as an example. When homing procedure is activated, the motor
moves towards negative direction at slower speed to find the negative limit switch. Then the motor

moves towards positive direction to find the first Z-phase index signal it meets during the homing

process. Refer to figure 5.6.1.5.

* Go Left and Right for Homing

This mode will use the Slower speed to let motorgoto | Left side then opposite
side, and then stop at the middle where itis defined as home.

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

Left side condition Right side condition
Left Limit Switch W Search index signal Mone
Search end stop current : | 8.88 Aamp Time:|@.8 msec
Figure5.6.1.4
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| = Faster speed
I | — Slower speed )

["‘1

Motor

L

Negative limit
Near home sensor
Positive limit
Z-phase signal

—

—n
—

N | | | N |
Figure5.6.1.5

5.6.2 Homing by near home sensor or index signal

D1 servo drive supports homing by near home sensor or index signal. Set input function Near Home
Sensor in I/O center. This input function is triggered by external switch. After near home sensor is found,

set to search for index signal in the left side or right side and use it as home position to have better

accuracy.

The homing procedure is provided as below:

Search for near home sensor or index signal by using the initial moving direction (parameter () and

initial moving speed (parameter (7)) set by user.

* Use MNear Hom

e Sensor/ Index for Homing

Parameter (§) [co/Left firstly. Use[ S1lower spee Parameter (7) Parameter
Z Serach| Index signal only —v_
Figure5.6.2.1
Table5.6.2.1
Parameter No. Parameter Selection Description
® Initial moving | Left Move to the left first.
direction Right Move to the right first.
Use slow homing speed. Refer to Slower Speed field in
. : Slower speed ;
@ Initial moving figure 5.6.1.
speed Use fast homing speed. Refer to Faster Speed field in
Faster speed ;
figure 5.6.1.
Index signal only Search for index signal.
Near home sensor
only Search for near home sensor.
Near home sensor
Homing then change to lower | After near home sensor is found, switch to slower speed
method speed, move left, to search for index signal on the left.
search index
Near home sensor
then change to lower | After near home sensor is found, switch to slower speed
speed, move right, to search for index signal on the right.
search index
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If user would like to perform homing by using near home sensor, connect photoelectric switch or
mechanical switch to the digital input of the servo drive. Take 12 as an example in figure 5.6.2.2. Go to 1/O

center to set the input function of 12 as Near Home Sensor.

7 /O center |ﬂ
Inputs Outputs
State Invert
' 11 [Axis Enable hd o
i+
L 12 |Hot CGonfigured ﬂ ‘. B
o~
[ lEE 1 Hot Configured ﬂ »
Home OK_start err. map .
B Hgggl" Amplifier
ear Home Sensor w | "l |
* pull up E Citar CEPUR .
Cputgoun 15 | Zero Speed Clans o a4
C Switch to secondary mode
* pull up I6 | Electronic Gear Select (DIV1> ﬂ - r
Figure5.6.2.2

B Homing example
Use the setting in figure 5.6.2.3 as an example. When homing procedure is activated, the motor
moves towards negative direction at faster speed to find the near home sensor. Then the motor

moves towards negative direction to find the first Z-phase index signal it meets during the homing
process. Refer to figure 5.6.2.4.

™ Use Near Home Sensor / Index for Homing

1. Go| Left firstly. Use| Faster speed

2 Search Mear Home Sensor then change to lower speed, moue left, search index

Figure5.6.2.3

:_ Faster speed
I | — Slower speed

<l _____
<

v iV
Motor M
Negative limit __[1 H

Near home sensor
Positive limit
Z-phase signal

— TN [ AP A,
—

I I I I I I
Figure5.6.2.4
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5.6.3 Homing by single-turn absolute encoder

With single-turn absolute encoder, the servo drive is able to know the position of the motor within one
revolution and how far the motor must move to reach the home position by calculation. User must decide

to let motor move towards left side or right side, or along the shortest path for homing.

The homing procedure is provided as below:

Move towards the set direction (parameter (0) and at the set speed (parameter (9) for homing.

—& Use single turn al Parameter (9 Parameter
—~—

Jse slower speed to let motor go| left side to zero position
Figure5.6.3.1
Table5.6.3.1
Parameter No. Parameter Selection Description
Use slow homing speed. Refer to Slower Speed field in
. Slower speed ,
© Moving figure 5.6.1.
speed Use fast homing speed. Refer to Faster Speed field in
Faster speed .
figure 5.6.1.
Left Move to the left first.
Moving . . .
direction Right Move to the right first.
Shortest path Move along the shortest path.
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5.6.4 Homing by CiA 402 standard homing method

Homing by CiA 402 standard homing method is supported in CoE model with Lightening version 0.185 (or
later version). The setting window is as figure 5.6.4.1. In figure 5.6.4.1, green line means faster speed is
used and orange line means slower speed is used. For the provided homing methods, please refer to
table 5.6.4.1.

#A| Application center = Lo
View
Homing Backlash Error map
Fosition units
-
13188 count's pount
Fasterspeed: | 65536 count's
Smaooth factor: | 168
Home offset: | @ count
-
Homing method
Use [method—1 ¥| §
T !
End stop current }
a.38 A_amp i ‘
Time ; |
58.8 msec '
Index pulse —l—
Figure5.6.4.1
Table5.6.4.1
Homin e i
9 Description Figure
Method

Homing with negative limit switch | | 00 |
and index pulse, starting in negative
direction.

b l :
Search for negative limit switch at faster

1 speed in negative direction. After the (: |

negative limit switch is found, search for ;

index pulse at slower speed in positive Index pulse | i *

direction. ,|
Megative limit switch l

Homing with positive limit switch and Use [method2 ¥
index pulse, starting in positive

direction. : l — :
Search for positive limit switch at faster

2 speed in positive direction. After the [
positive limit switch is found, search for :
Z}S:éigﬁlse at slower speed in negative Index pulse ‘ |

Positive limit switch '
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Homing

Method Description

Figure

Homing with the rising edge of near
home sensor signal and left index
pulse, starting in positive direction.

Outside near home sensor:

Search for the rising edge of near home
sensor signal at faster speed in positive
direction. After it is found, search for left
7 index pulse at slower speed in negative
direction.

Inside near home sensor:

Search for the falling edge of near home
sensor signal at faster speed in negative
direction. After it is found, search for left
index pulse at slower speed in negative
direction.

Use [methed? ¥|

Index pulse

Mear home sensor

Homing with the rising edge of near
home sensor signal and right index
pulse, starting in positive direction.

Outside near home sensor:

Search for the rising edge of near home
sensor signal at faster speed in positive
direction. After it is found, search for
8 right index pulse at slower speed in
positive direction.

Inside near home sensor:

Search for the falling edge of near home
sensor signal at faster speed in negative
direction. After it is found, search for
right index pulse at slower speed in
positive direction.

Use [metheds | ¥|

Index pulse |

Mear home sensor

Homing with the falling edge of near
home sensor signal and left index
pulse, starting in positive direction.

Outside near home sensor:

Search for the falling edge of near home
9 sensor signal at faster speed in positive
direction. After it is found, search for left
index pulse at slower speed in negative
direction.

Use [method? ¥|

|
Index pulse | ] | |

Mear home sensor

Homing with the falling edge of near
home sensor signal and right index
pulse, starting in positive direction.

Search for the falling edge of near home
sensor signal at faster speed in positive
10 direction. After it is found, search for
right index pulse at slower speed in
positive direction.

Use [methodiB ¥|

Index pulse | |

Mear home sensor

HIWIN MIKROSYSTEM CORP.
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Homing
Method

Description

Figure

11

Homing with the rising edge of near
home sensor signal and right index
pulse, starting in negative direction.

Outside near home sensor:

Search for the rising edge of near home
sensor signal at faster speed in negative
direction. After it is found, search for
right index pulse at slower speed in
positive direction.

Inside near home sensor:

Search for the falling edge of near home
sensor signal at faster speed in positive
direction. After it is found, search for
right index pulse at slower speed in
positive direction.

Use [methodil ¥

—

|
Index pulse | | | i
| 1

Mear home sensor I I |

12

Homing with the rising edge of near
home sensor signal and left index
pulse, starting in negative direction.

Outside near home sensor:

Search for the rising edge of near home
sensor signal at faster speed in negative
direction. After it is found, search for left
index pulse at slower speed in negative
direction.

Inside near home sensor:

Search for the falling edge of near home
sensor signal at faster speed in positive

direction. After it is found, search for left
index pulse at slower speed in negative

direction.

Use [methodiz ¥

|
Index pulse ] i | ]

Mear home sensor

13

Homing with the falling edge of near
home sensor signal and right index
pulse, starting in negative direction.

Search for the falling edge of near home
senor signal at faster speed in negative
direction. After it is found, search for
right index pulse at slower speed in
positive direction.

Use [methodi? ¥|

Index pulse |

MNear home sensor

14

Homing with the falling edge of near
home sensor signal and left index
pulse, starting in negative direction.

Search for the falling edge of near home
sensor signal at faster speed in negative
direction. After it is found, search for left
index pulse at slower speed in negative

direction.

Use [methodid ¥ |

|
—

Index pulse |

|

|
III
—

Mear home sensor
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el Description Figure
Method

Homing with index pulse, starting in

. . . Use [method33 ¥|
negative direction.

| l
Search for index pulse at slower speed ! l 1
33 in negative direction.

Index pulse —L

Homing with index pulse, starting in

ey . \ Use [method3d ¥
positive direction.

l l
Search for index pulse at slower speed ! I [

34 in positive direction. i
|

Index pulse —X—

Set current position as home position. Use [methadd? ¥

37 Home position = Actual position

Homing with hard stop and right Use [method=1 ¥ §
index pulse, starting in negative l
direction. q !
Search for left hard stop at faster speed [ | I
in negative direction. After it is found, End stop current : |
-1 search for index pulse at slower speed .00 Aamp | i
in positive direction. (For the setting of
finding hard stop, please refer to section Time i |
5.6.1.) 8.8 msec
Index pulse |—I—
Homing with hard stop and left index Use [method—2 ¥ k
pulse, starting in positive direction. | | F
-2

speed in negative direction. (For the b.88 A_amp

setting of finding hard stop, please refer ;
to section 5.6.1.) ; Time

. 0.8 msec
_l_l Index pulse

Search for right hard stop at faster

speed in positive direction. After it is | ;

found, search for index pulse at slower Pa— End stop current
| .
I
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Homing

Method Description

Figure

Homing with absolute position.

This homing method is only available for
motor with multiturn absolute encoder.
(The ninth code of motor model is 4.)
Set current position as absolute target
position. The motor does not need to
move.

Use [method-3 ¥|

Actual position; 1 count

Adjust machine position:| 8 count

Set absolute position ‘

Search for hard stop in positive
direction and move for end stop
offset in negative direction.

Search for right hard stop at faster
speed in positive direction. After it is

4 found, move for end stop offset at slower
speed in negative direction.

Use [method-4 ¥

R

End stop current
a.88 A_amp

Time
a.a msec

I

End stop offset

a count

Search for hard stop in negative
direction and move for end stop
offset in positive direction.

Search for left hard stop at faster speed
in negative direction. After it is found,

Use [methed-5 ¥

prrrr7i

End stop current

Ei |
L |
5 move for end stop offset at slower speed i Aamp |
in positive direction.Nete : |
Time i
6.8 msec : |
End stop offset
A count
Note:

The function of setting home offset as zero position has no function when homing method -4 or -5 is set.

In both homing procedures, the motor will stop at the position with home offset and set that position to zero.
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B Searching for hard stop

When searching for hard stop, two parameters will be used: End stop current and Time. End stop

current is the strength of the force while searching for hard stop. Time is the duration of the force. If

Time is set to be too small, the servo drive may not correctly identify the hard stop. If Time is set to

be too large, error “Soft-thermal threshold reached” could occur. To find proper value for End stop

current, please refer to the following.

Step 1:  Open Scope, as figure 5.6.4.2. Set to observe the value of Actual Current.

Step 2: Let the motor move at slow homing speed (Slower speed) for the total travel distance.

Step 3: Observe the value of Actual Current and record the maximum value, as figure 5.6.4.2. The
maximum value is about 0.2 A. End stop current can be slightly larger than 0.2 A. In this

case, End stop current can be set to 0.23 A.

Note:
To avoid error “Position error too big” while searching for hard stop, the setting values of Slower speed and

Time must satisfy the following formula.

Slower Speed X Time < Maximum Pos Error

~ - — |
Scope: Axis: X_ @Eli_hj

TR

|

& B 01 [2]

11 Reference Uelocity count/s

Time(s) 28

Figure 5.6.4.2
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5.7 Save parameters to Flash and set to factory default

5.7.1 Save parameters to Flash

Click on = (Save parameters from amplifier RAM to Flash) to save current parameters to Flash. The

parameters will still be accessible after the servo drive is turned off. Please pay attention to the following.

(1) Emulated encoder output is temporarily not available while saving parameters to Flash. Position

information during this time could be incorrect.

(2) Values for error map function will not be saved to Flash. Go to Error map setting page in Application

center to save error map settings to Flash.

5.7.2 Set parameters to factory default

Click on Tools on the menu bar and select Set parameters to factory default to set parameters to
factory default, as figure 5.7.2.1. Set drive to factory default window appears as figure 5.7.2.2
(Lightening version 0.180 to 0.185A). If user would like to clear error map table at the same time, please
select Clear error table in flash then reset drive and click on Yes button. When Clear error table in
flash then reset drive is selected, a message dialog shown in figure 5.7.2.3 will appear informing user
that before clearing error map table, the default settings will be saved to the servo drive and the servo
drive will be reset. Click on Yes button and the system will proceed accordingly. Click on No button to
return to Set drive to factory default window. After the parameters are set to factory default, the servo

drive will be automatically reset.

& Lightening, version 0.1844, com18, 115200 =1
Conf/Tune [Tools| Language About
& @ Communication setup...  (Ctrl+M) Sf &5 I“ o=
| Emi T
- Open plotview... (Ctrl+G)
(5w Diriv) Firmware version

J Data collection...
-
=i 8.234

________ Scope... (Ctrl+P)
Encoder test/tune..
PDL... (Ctrl+U)  Btand-alone position mode

Loop constructor...

Reset amplifier

Upgrade/downgrade firmware...

I Set parameters to factory default I
1

Figure5.7.2.1
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Set drive to factory default &J

[# Setparametars in RAM to factory default
Clear erortable in flash then reset drive

Yes MNo

Figureb5.7.2.2

MNotice

b Before clear error table, the defualt settings will be saved to flash
‘W then reset the drive.
Do you want continue?

Yes button ;Em ‘ E0) No button

Figure5.7.2.3

If user is using Lightening version 0.186 or later version, click on Tools and select Set amplifier to
factory default from the submenu. Set amplifier to factory default window appears as figure 5.7.2.4.
Lightening will set parameters to factory default and windows other than the main window will be closed.
Select Clear error table in flash and reset drive to clear error map table at the same time. Select Clear
user PDL to clear user.pdl| at the same time. A notice window will appear informing user that user.pd| will
be cleared, as figure 5.7.2.5. Click on Yes button and the system will proceed accordingly. Click on No
button to return to Set amplifier to factory default window. After the parameters are set to factory

default, the servo drive will be automatically reset.

Set amplifier to factory default ﬁ
- - —

-
-

I~ Clear error table in flash and reset drive
v Clearuser PDL

Yes Mo

Figure5.7.2.4

MNotice ! =3

v "\-.I The user PDL will be cleared.
"9 Do you want continue?

Yes button £ =N No button

Figure5.7.2.5
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5.8 Setting operation mode via Lightening

5.8.1 Position mode

In position mode, when pulse command is received from controller, the servo drive will move the motor for
a corresponding distance. For further information of position mode, please refer to section 3.1.1. The
setting of position mode should include mode selection, pulse type selection, electronic gear ratio setting

and smooth factor setting. After setting, please save parameters to Flash.

(1) Mode selection

For mode selection, please refer to below.

Table5.8.1.1
Step Figure Description
After Lightening is opened, click on the
icon of Configuration center on the
1 é) toolbar. Or click on Conf./Tune on the
menu bar and select Configuration
center.
| PR = = In Configuration center, click on Mode
ontiguraton center *e
2 = tab.
Wotor Encoder Hall sensor Mode
(e —— ——— In the setting page of Mode, select
Position mode.
Mator Encoder Hall sensor Mode
Primary operation mode —Electronic gear
3 m:input pulses = n:output counts
DI
" Velocity mode 1 = (1 o
" Forceftorque mode
 Stand-alone mode 1 m
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(2) Pulse type selection

D1 servo drive supports three pulse types. For more information, please refer to section 3.1.1.

For pulse type selection, please refer to below.

Table5.8.1.2
Step Figure Description
~Electronic gear I Invert pulse command ¥ Clearresidual pulses |n the Settlng page Of MOde1 SeleCt
m:inputpulses = n:outnulcaumsmv“ :al;g;.:arg:“‘eﬂagg‘ pulse type |n the Sett|ng area Of
T i > ifferential signals -
& : @  Single ended signals Control Input.
[1 m
1 Control input
" Pulse and direction
" Pulse up/ pulse down
' Quadrature (AgB) Increment position on:
= .
S
Electronic gear [~ Invert pulse command ¥ Clear residual pulses In the Settlng page Of MOde’ SeleCt
m-inputpuises = n-output counts Hardware nterface trigger method in the setting area of
1 -1 b @ Difterential signals Increment position on.
(] " Single ended signals
: @ Note: This setting is required only when
2 Pulse and direction or Pulse up/pulse

Control input
(" Pulse and direction

" Pulse up/ pulse down
™ Quadrature (AgB)

& Falling edge
" Rising edge

Increment position on:

down is selected.

(1) Electronic gear ratio setting

D1 servo drive supports two electronic gear ratios. For more information, please refer to section

5.4.1. For setting electronic gear ratio, please refer to below.

Table5.8.1.3

Step

Figure

Description

Configuration center

Motor Encoder

Primary operation mode
( Pasition mode
¢ Velocity mode
" Forcetorque mode

" Stand-alone mode

Secondary operation mode
()

H ( Velocity mode

" Torque mode

 None

(a)

Hall sensor

Mode

(b)

Fad

Electronic gear

1

m:inputpulses = n:outputcounts

Ir Invert pulse command ] Clear residuzl pulses (C)

2 * Differential signals
© " Single ended signals

©)

Contral input

" Pulse and direction
¢ Pulse up/pulse down
 Guadiiure (A8

3

In the setting page of Mode, user can
set electronic gear ratio in the setting
area of Electronic gear which is
indicated by (a) in the left figure.

(d)

Cancel

In the setting page of Mode, user can
set to invert pulse command in the
setting area of Invert pulse command
which is indicated by (b) in the left
figure.

In the setting page of Mode, select
Differential signals or Single ended
signals based on the wiring in the
setting area of Hardware interface. It
is indicated by (c) in the left figure.

After settings, click on OK button which
is indicated by (d) in the left figure.
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Step Figure Description
. - ; . Click on Send to RAM button to save
£ Calculation results and present controller data L

o z parameters to RAM.
New value Presentvalue Units
Type: Linear Linear
Moving mass: 2 2 Kg |2
Peak current: 8 8 A_rms
Continuous current 2 2 A_rms
Force constant: 725 725 NIA_rms
Resistance: 146 14.6 Ohm
Inductance: 5 5 mH
Pole pair pitch: 32 32 mm
Model name: LMCBS8 LmcBes
Manufacturer: HIWIN HIWIN
Encoder
5 New value Presentvalue Units
Type: Digital Digital
Resolution: 1 1 umicount
Model name: RGH41X RGH41X
Manufacturer, Renishaw Renishaw
Mode
New value Presentvalue Units
Operational mode: Position mode Stand-alone mode
Pulse mode: Quadrature(AqB)
Input pulses 1
Output counts: 9
Pulse direction: Positive
Hall sensor -
—

(2) Smooth factor setting

D1 servo drive allows user to set smooth factor. For more information, please refer to section 3.4.

For smooth factor setting, please refer to below.
Table5.8.1.4
Step Figure Description
Click on the icon of Performance center
1 on the toolbar. Or click on Conf./Tune
on the menu bar and select
Performance center.
T Set smooth factor in Performance
= it P2 center.
ih '
Motion Protection Primary CG
2 Pasition Units Ei=EE] S00nan . count/s 0.300000
count b Acc|6.94495e+6 count/st2
Dec. 6.944%5e+6 countis*2
Dec. kill| 1-3889%e+7 countis*2

5.8.2 Velocity mode

D1 servo drive is able to transform voltage command and PWM command into velocity command. For

more information, please refer to section 3.1.2. The setting of velocity mode should include mode

selection and format setting of command input. After setting, please save parameters to Flash.
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(1) Mode selection

For mode selection, please refer to below.

Table5.8.2.1
Step Figure Description
After Lightening is opened, click on the
icon of Configuration center on the
toolbar. Or click on Conf./Tune on the
1 @ menu bar and select Configuration
center.
B ——— {gbConﬂguratlon center, click on Mode
2 Motor | Encoder | Hall sensar Mode '
In the setting page of Mode, select
Primary Operation Mode .
Command Types Ve|OCIty mOde
" Position Mode
3 " ForcefMorque Mode ) EWM 5% FEMGE i mn.s =1V
" PWM 100%

" Stand-Alone Mode

DeadBand: @ mv

(2) Format setting of command input

For format setting of command input, please refer to below.

Table5.8.2.2
Step Figure Description
e ——— In the setting page of Mode, set
€ Position Mods % command type in the setting area of
S Pmalog (ot
1 & Velociy Mode - _ Command Types.
 ForcelT Mod PWH 50% Scaling: 1 nm/s — v
orce/Torgue Mode € PWM 100%
" Stand-Alone Mode Dead Band: | @ mv
In the setting page of Mode, set the
P Operation Mode . .
e Command Types V command ratio  (scalin between external
[ et @ Anaiog 4101 command and velocity. Set 1 V equals
——
2 & Velocity Mode . . -
" Force/Torque Mode :xsz:; (a) M"/S =1 What Ve|OCIty 1} mm/S or rpm Ol‘ Set
© Stand-Alone Mode (b) [[essemd T | the corresponding maximum velocity
of full PWM command.
T —_— PWM command Set dead band in_thfa setting page of
- Pasiion Mode [ Mode. For the definition of dead band,
Sl - I refer to figure 5.2.4.3.
3 ¢ Force/Torque Mode :Ex:: ?Z:; (a) Scaling ia nmE = Full PWM p ease refer to gu e 5 3

£ Stand-Alone Mode

) [T
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Step Figure Description

After setting, click on OK button.

Motor Encoder Hall sensor Wode

Primary operation mode
Command types

& Analog (+ 10V)
LZETNS0n Scaling 1 s _qy

© Pasition made
 Velocity mode
 Forcenorque mode

© PWI100%
© Stand-alone mode Deadband.  [@ -~

Secondary operation mode
 Position mode
¢ Velociy 1
" Torque mode
& None

PR oz Bt_ S Click on Send to RAM button to save
- o m——— 4 =
» 5 parameters to RAM.
Taotor —
New value Presentvalue Units
Type Linear Linear
Moving mass: 2 2 Kg |2
Peak current 8 8 A_rms
Continuous current 2 2 A_rms
Force constant: 725 725 NiA_rms
Resistance: 14.6 146 onm
Inductance: 5 5 mH -
Pole pair pitch: 32 32 mm
Model name: LMCBS LmcBes
Manufacturer: HIWIN HIWIN
Encoder
5 New value Presentvalue Units
Type Digital Digital
Resolution: 1 1 umicount
Model name: RGH41X RGH41X
Manufacturer: Renishaw Renishaw
Mode
New value Presentvalue Units
Operational mode: Velocity mode Stand-alone mode
PWM mode: Analog mode
Scaling: 1 mmis =1V
Dead band: 0 mv
Hall sensor
I Send to RAM I Cancel ‘

5.8.3 Force/torque mode

D1 servo drive is able to transform voltage command and PWM command into current command. For
more information, please refer to section 3.1.3. The setting of force/torque mode should include mode

selection and format setting of command input. After setting, please save parameters to Flash.
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(1) Mode selection

For mode selection, please refer to below.

Table5.8.3.1
Step Figure Description
After Lightening is opened, click on the
icon of Configuration center on the
toolbar. Or click on Conf./Tune on the
1 é) menu bar and select Configuration
center.
T Pr—— In Configuration center, click on Mode
2 _ _ tab.
Motor | Encoder | Hall sensor Mode
TR In the setting page of Mode, select
©° Position mode Eonmandins ~ Forceltorque mode.
& Analog (+-10V)
" Velocity mode
3 PO 50% Scaing (8.9 A=V
 PWM 100%
" Stand-alone mode Deadband: | @ -

(2) Format setting of command input

For format setting of command input, please refer to below.

Table5.8.3.2
Step Figure Description
Frimary aperation mode In the setting page of Mode, set
oo oo . command type in the setting area of
- & Analog (+- 10V)
1 . L BN Scaling:  [@.9 A=V Command types.
" Forceltorque mode S g &
" Stand-alone mode Dead band: a mv
In the setting page of Mode, set the
P””fg;:i?ﬂ“:ﬂ::“ e ratio  (scaling) between external
s & Analog (+10V) command and current. Set 1 V equals
2 el :m ?Z:ﬁ% what currer)t in ampere (A). Or set the
 Stand-alons mode corresponding maximum current of full
PWM command.
[ i
PWM command Set dead band in the setting page of
": Reeren ot e Mode. For the definition of dead band,
Paosition mode 5 .
Sl © Analog (+-10) please refer to figure 5.2.4.3.
3 o  PWN E0% (@) | scamg  [63 A= full PWH
© PWM100% ——
" Stand-alone mode (b) P
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Step Figure Description
. S — =) After setting, click on OK button.
Wotor | Encoder | Hall sensor Hode
Primary operation mode.
~ Commandtypes
Position mode - Anaiog (+- 10V)
" Velocity mode e o 5 o iond
& Forceftorque mode e - u
 PWM 100%
© stand-alone mode i B %EWM

Secondary aperation mode
" Position made
£ Velocity mode
P

@ None

& Calculation results and

e

Motor =
New value Presentvalue Units
Type: Linear Linear
Moving mass: Kg =
Peak current 3 8 Arms
Continuous current. 2 2 A_rms
Force constant 725 725 NIA_rms
Resistance: 146 14.6 ohm
Inductance: 5 5 mH u
Pale pair pitch 32 32 mm
WModel name LicBs LMCBS
Manufacturer, HIWIN HIWIN
Encoder
5 New value Presentvalue Units
Type: Digital Digital
Resolution 1 1 umicount
WModel name RGH41X RGH41X
Manufacturer. Renishaw Renishaw
Wode
Mew value Presentvalue Units
Operational mode: Forceftorque mode Stand-alone mode
PN mode: Analog mode
Scaling 0.9 A=1V
Dead band 0 my
Hall sensor

I Send to RAM I Cance

Click on Send to RAM button to save
parameters to RAM.

5.8.4 Stand-alone mode

In stand-alone mode, the servo drive will drive motor by using internal path planning. For more
information, please refer to section 3.1.4. The setting of stand-alone mode should include mode selection.

After setting, please save parameters to Flash.
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(1) Mode selection

For mode selection, please refer to below.

Table5.8.4.1

Step

Figure

Description

&

After Lightening is opened, click on the
icon of Configuration center on the
toolbar. Or click on Conf./Tune on the
menu bar and select Configuration
center.

P Configuration center ﬂ_

In Configuration center, click on Mode
tab.

2 Matar ' Encoder i Hall sensor Mode
o o — BT In the setting page of Mode, select
Stand-alone mode.

I  Stand-alone mode a)

Mator | Encoder | Hall sensor HMode

Primary operation mode
* Position mode
 Velocity mode

 Forceftorque mode

~ Secondary operation mode —
 Position mode
 Velocity mode
" Torque mode.

& None

I oK I Cancel

After setting, click on OK button.

& Calculation results and present controller data

P, - s s
Wotor |
Newvalue Presentvalue Units
Type: Linear Linear
Moving mass 2 2 Kg =
Peak current 8 8 A_rms
Continuous current 2 2 ATms
Force constant 725 725 MN/A_rms
Resistance: 14.6 14.6 ohm
Inductance 5 5 mH
Pole pair pitch 32 32 mm
Model name: LMCB3 LmMCB3
Manufacturer. HIWIN HIWIN
W
Encoder
New value Presentvalue Units
Type: Digital Digital
Resolution 1 1 um/count
Model name: RGH41X RGH41X
Manufacturer. Renishaw Renishaw
Mode
=== !
New value Presentvalue Units
Operational mode: Stand-alone mode Stand-alone mode
Hall sensor
Newvalue Presentvalue Units
Type: None None
I Send o RAM | Cancel
v —— - —

Click on Send to RAM button to save
parameters to RAM.
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6.1 Status display and Quick view

In Lightening, status display and Quick view are two essential tools which allow user to know the status of

the servo drive and the physical quantities for motion control.

6.1.1 Status display

There are two status display areas in Lightening. One is in the main window and the other one is in
Performance center, please refer to figure 6.1.1.1. These status display areas show the status and the

error/warning message of the servo drive.

B Status
e Hardware Enable Input: Indicates if hardware enable signal is input.
e Software Enabled: Indicates if software enable is activated.
e Servo ready: Indicates if motor is enabled.
¢ Phase Initialized: Indicates if phase initialization has completed.
¢ Moving: Indicates if motor is moving.
¢ Homed: Indicates if homing has completed.

¢ SM mode: Indicates if motor is enabled in SM mode.

B Error and warning messages
o Last error: Display the latest error message.
o Last warning: Display the latest warning message.

For more information, please refer to chapter 9.

@ Lightening, version 01844, com18, 115200 s oo o[RS '+ Performance center %;k ‘ ‘ C=HERE X
Conf. Tools L About -4 [N
onf/Tune Tools Language Abou e & E] T
% . ATTE 2 & Pokin v
Ripple
E|-'”~_M Drive Confroller: tamuz(0), Axis: X | Firmware version Target radius | 168 count Setscope.
B otamuz Motor type| Linear D234 Debounce time:| 1889 msec
e \odel: LHCBS Move time:| 8.8 msec
M Seftling time: 8.8 msec
Axis is cofigured to] Stand—alone position mode Total time:| 8.8 msec
g I enable swlimit
B{Hardware enable input - SR P2
B Software enabled Fdrn (] P B T - -
s - i [
ENMOIEAEY Motion Protection Primary CG
Last errar S Speed| 186006 count's 9300000
Zero count 4l Acc| 168088 count/sn2
Dec/168088.8 count/s'2
ety | Dec kil 560000 countis"2
Smooth factor 180
| _m{Hardware Enable Input
&
— P2P D‘r‘“feeneat P18 GOMNEI m{Software Enabled
Position units. pesliime;
- 1008 msec P2/ 10008 GONP2 mseno ready
Souat J 1 HsT0 function active
|38 Actual current ~| 0.8000806 aamp |[If || € Retatvemove  Distance ot m{Pnase initialized
| 1 Feedback position x| 99814 count € Jog (TR o ﬂM
[18 Feedback velocity =] -1.56599 countls  Home A ome
c ion ok cv dee > tamuz(0), G-\

Figure6.1.1.1 Status display
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6.1.2 Quick view

In the main window, there is an area called Quick view as figure 6.1.2.1. Quick view can display three
user-defined physical quantities. The values of these physical quantities will be updated for user to

observe and analyze the system. For supported physical quantities, please refer to section 3.11.

- = =
& Lightening, version 0.184A, com18, 115200 p— [E=
Conf/Tune Tools Language About

H cATEE 2) & =

[5]-#me Drive
= E 0. tamuz
X

Caontroller: tamuz(0), Axis: X | Firmware version
) 8.234
Motor type:| Linear :

1 Feedhack Position -
2 Reference Position e position mode
3 Target Position
4 Position Error
18 Feedback Velocity
11 Reference Velocity
12 Velocity Error
28 Reference Acceleration =
38 Actual Current
31 Command Current
48 Analog Command
41 Bus voltage
42 Servo Uoltage Percentage
43 SIN-Analog Encoder
44 CO0S-Analog Encoder
45 PUM command
46 Digital hall hits
58 Anplifier Temperature il |
51 Soft-thermal Accumulator
52 12T Accumulator
61 11
62 12

- W

138 Aotual current ~||0.o00000 aamp |
1 Feedhack position ﬂ | 99814 count

10 Feedhack velocity j -1.56599 countis

Communication ok & HIWIMdcellightening dee -= tamuz(h) : Cu—l\WIN\dce\tamUZ\pdm 4

Figure 6.1.2.1 Selection of physical quantities

B Unit setting

For physical quantities related to distance, user is allowed to select desired unit for displaying or

setting physical quantities (such as position or velocity).

— = =
& Lightening, version 0.1844, com18, 115200 p— [E=REE
Conf/Tune Tools Language About
% - AVEHE g
gl Controller tamuz(0), Axis® X F.‘B[mz“!f‘;e nfsion
= E itamuz Wotor type:| Linear e
R Model.| LMCE8
7 g
Axis is cofigured to: Stand—alone position mode
~Status
B Hardware enable input
B Software enabled
[l Servo ready
~Lasterror—
Lastwamning
|
Position units
v i
rent ~| o.e00800 Aamp [
osition >| 99814 count
elocity > -1.56599 countls

Communication ok

CAHIWINdeei theﬁ ing.dce - iamuz(b) : C.MIWIN\dce\iamuﬂ‘pd‘lO A

Figure 6.1.2.2 Unit setting
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6.1.3 Function keys

Function keys F6 and F12 can be used when Lightening is in operation.

® F6: Move the main window of Lightening to the top.
® F12: F12 function key is for emergency stop. Press F12 key to stop motion (Refer to section 3.4.)

After the motion stops, the motor will be disabled.

6.2 Performance center

Tuning can be performed in Performance center. As phase initialization completes, user can proceed to
perform test run. Performance center supports test run, tuning and tools for observing motion
performance. Three motion types are provided for test run: (1) Point-to-point (P2P) motion (2) Relative
move and (3) Jog. Motion parameters such as speed, acceleration, deceleration, Dec. kill and smooth

factor can be set in Performance center.

" o)
— = R
a o BHOI@EL T
Posflion | vetocity |
L Ripple
Target radius:) 8. 108 mm Setscope
Debounce time:| 180.8 msec
Move time:| 1145 .5 msec
Settling time:| 99 -9 msec
Total time:[ 1245 .4 msec I

-
™ enable swlimit

119.998
1l P2

P |
E”ﬂb'el!.m l.‘!.....‘..‘.‘.‘..‘....‘li.:izB-BB
DisablefF12) T T T .

—Motion Protection
Paosition Units . mmis
| mm ﬂ mmis"2
mmist2
- mmist2
Smoath factor| 1@
Statu
_AHardware Enable Input
i & REAR L ¥
S h v Repeat P1] @000 GOME] i Software Enabled
Dwell time —
|1_BBB_ msec P2 128.8688 GodkP2 m{ Servo ready
ASTO function active
" Relative move iD,l‘aD,CE-,i i HPhase mitalzed
Maovin
 Jog Jog current SJM - .
11 A_amp M Homed
— B S mode
¢ Home Hormie | et I ‘

Figure6.2.1 Performance center
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Below is the example of performing test run by point-to-point (P2P) motion.

Table6.2.1
Step Figure Description
1 Click on F2e | to enable the motor.
e . % e —
2 EeEoElar T Select .
Position Velodity | .
Reslo Set P1 and P2. (If software limits are used,
arget radius: B.188 mm . .
3 @D  cumcetnei i mese =S ensure P1 and P2 are within Lower SW
W — i @ limit and Upper SW limit.
| otal time:| 8.8 msec . .
o Set the desired speed, acceleration,
¥ enable swlimit 8881 .
. . e deceleration and smooth factor (Refer to
4 ; e = S section 3.4.) in Motion Protection area. If
|| [oomonuns_ it oz 2:seuizh user has no special requirement, test run
o @ oL can be performed by using the default
Smooth factor| 188 - values.
M Hardware Enable Input .
. - e 16609 I% i Click on M, the motor moves to P1.
1000 msec P2/100.0880 GOMP2 ervo rea )
T 1 R Click on [G9#P2| the motor moves to P2. If
5 o S ﬂMT \ Humig repeated point-to-point (P2P) motion is
i A_amp ome .
= Home — : ©) ® st moce r.equwed, selgct Repei:)t' .?3:1|d set gz\:.ePI:IZ'
time. Then click on or to
perform point-to-point (P2P) motion.

Settling time can be measured in Performance center. Target radius and debounce time can also be set

in Performance center, please refer to section 5.5. During motion, primary CG can be adjusted to meet

the requirement of settling time. Higher servo gain can have faster response and shorter settling time.

User can observe the required time for entering target radius by move time, settling time and total time.

(Refer to section 3.7.) Click on ~ Ssts=pe- ' to show Scope to observe the waveforms related to settling

time. Velocity ripple can be measured in Performance center. User can observe velocity ripple by

point-to-point (P2P) motion. V max, V min, V avg and Velocity Ripple show the maximum speed,

minimum speed, average speed and velocity ripple of a constant speed phase. Click on

Set scope... | button

to show Scope to observe the waveforms related to velocity ripple.

= Performance center‘

Position

@,

Velocity
Ripple

Ee @R

WV max:

QD ——

WV avg:

V min: |

—B8.726948
—1.84135
—B8.881%744

revis

Velocity radius:

Velocity Ripple: +-

17.8243 =

B W N
e

Setscope...

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

Figure 6.2.2 Performance center-Velocity Ripple page
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@
V max: The maximum value of velocity ripple
V min: The minimum value of velocity ripple

V avg: The average value of velocity ripple

@
Velocity Ripple: Velocity ripple (Refer to section 3.9.)

For Relative move, user can set the desired travel distance. For Jog, press 4 or Bl to continuously jog
motor in positive or negative direction. The motion parameters used for test run are also used for motion
protection. After test run, please reset the parameters. Otherwise, motor may not reach the desired speed

or acceleration when motion command is sent from controller.

rev
Jog J;g current ﬂM

A_amp

[ gy (e
=+ BHO@EEL T
Paosition Velocity
Ripple
Target radius; @.818 rev Setscope...
Debounce time: 168.8 msec
Move time: 1189 msec
Settling time: -2 msec
\r bl limit
enable sw limi G /
@ ) P1 Tt | P2
0.4 VY A T
i [
@ Disable(F12) Motion Protection Primary CG
Position Units Speed| 286080 revis 8.300000
@ Zero rev ﬂ Acc.| 2124.72 rev/sh2
Dec.| 2124.72 rev/s"2
@ Stop motion Dec. kill 4249 .44 rev/sh2
Smooth factor 108 @
S
@ Status
@ Hardware Enable Input
o D‘I’IHRepeat P1/8.880 GodiP1 Software Enabled
well ime:
1000 msec P2/1.800 GodiP2 SETTEEL]
- STO function active
@ Relative move Dllstance Phase Initialized @

Hume| |

Figure 6.2.3 Performance center-Position page

(® Enable: Enable motor.

@ Disable: Disable motor.

(® Zero: Set current position as zero position.
(® Stop motion: Stop motor.

@ Position units: User is allowed to set the desired unit. The function is the same as the unit setting in

Quick view.
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Motion protection: Parameters for test run and motion protection, including speed, acceleration,
deceleration, Dec. kill and smooth factor
User can use smooth factor to create S-curve velocity profile or T-curve velocity profile. The setting
range is from 1 to 500. Increase the value of smooth factor to have S-curve velocity profile and

decrease the value of smooth factor to have T-curve velocity profile. (Refer to section 3.4.)
(©® P2P: Point-to-point motion

Relative move: Relative motion

1) Jog: Perform continuous motion. In current mode, current value is set for continuous motion of
constant current.

12 Home: Homing

3 Primary CG: Servo gain
The higher the gain is, the greater the servo stiffness is. User can use primary CG to adjust servo
stiffness. If servo stiffness is too strong, the system becomes unstable, causing vibration and
electrical noise. At this time, this value must be decreased.

Status: Status display

(15 Enable sw limit: Enable software limit. This function can limit the travel distance of motor.

6.3 Scope

D1 servo drive provides Scope for user to observe essential physical quantities during tuning. User can
also use Scope to find out the cause when motor cannot be operated. Click on B in Performance center
or s | tg open Scope. Click on _ *=pe | in Position page and Velocity Ripple page to show
related physical quantities in Scope. As figure 6.3.1, after the desired parameter is selected, the

waveform of the selected physical quantity can be observed.

Note:
The contents displayed in Scope are not real-time. To observe detailed information of physical quantity, please use

oscilloscope or Data collection function. (Refer to section 6.4.)
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E Scope. Controllertamuz(0), Axis: X

4 Position Error

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

18 Feedhback Uelocity
11 Reference Uelocity
Uelocity Error

—18860688
—150088

—2088688

28 Reference Acceleration

Actual Current
Command Current

e +6 48 Analog Command
Ze 46 41 Bus voltage

le+6 43 SIN-fAnaleg Encoder

a 44 C0S-fAnalog Encoder
—1le+b PUM command
—2e+b

Digital hall hits

42 Servo Uoltage Percentage

—3e+b

I2T Accunulator

5B Amplifier Temperature
Soft—thermal Accunulator

20000
15008
16800

50800

- T
1 Feedhack Position
D3P rate=15000Hz, Rate=241.6Hz

Time(s) 5

Figure6.3.1 Scope

@ Physical quantity: Select the desired physical quantity to be observed. (Refer to section 3.11.)

@ Unit: Select the unit for the selected physical quantity.

(® Channel: Select to display how many channels at the same time.(1 to 8)

@ Time range: Set the time length of horizontal axis. (Unit: second)

Table6.3.1
Icon Name Description
Open/Close Scope. When Scope is closed and opened
[@ |Scope On/Off (PageDown) again, Scope will recapture data.
S Change display mode. The supported modes are
i |View in paper mode (Ctrl+T) Normgl moge gnd Paper modg.p
== |Toggle scopes window (PageUp) Display all the selected physical quantities in one

screen. Click to switch among physical quantities.

Fit graph to window

Adjust all physical quantities to appropriate scales.

Fit graph to window dynamically

Adjust all physical quantities to appropriate scales
dynamically.

Fit graph to window dynamically + clip

The function is the same as above, but only the range of
vertical axis will be extended.

Show last data with plot view tool

Display the data of Scope with Plot view tools.

Reset scope

Scope recaptures data.

Show all plots in same window

Display all the selected physical quantities in one screen
and they share the same vertical axis.

& B nEae | n

Open recorder window

Set the physical quantities in Scope for Data collection.

6-8
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6.4 Data collection
In addition to observing physical quantities in Scope, user can also use Data collection which provides
more options for data capture, advanced graph display and processing function to observe physical

quantities. Data collection allows user to set sampling time and event trigger to start or stop Data

collection.

6.4.1 Function description

Click on # in figure 6.3.1. The physical quantities selected in Scope will be automatically set for Data

collection.
&% Session: 0, slave=0.tamuz, Data collection ver 2.100 C=AEe X
— e
[Fle Tools Slaves Sessions
[~ Start event Samples 50808 [~ Circular
Rate| 1 v Updvars
ate
@ [ Stop event Fr-15008/rate= 15088 Hz ¢ @
dt=1-Fr= B.B666667 nsec
samples*dt= 3.33333 sec
coml,. 1152006
@ Variables to be recorded (up to 8):
®_pos_ere 1 ¥ _vel fhi £
H_ref_pos 1 ¥_enc_pos 1
Start(Fs) ®

8 words-sample ¢ 16 hytes 2

Figure6.4.1.1 Data collection window

(D Rate and Samples
-Samples: The number of samples
-Rate:
User can set sampling frequency in Rate. For instance, if Rate is set to 1, the sampling rate is 15,000
Hz. If Rate is set to 2, the sampling rate is 7,500 Hz. The maximum sampling rate is 15,000 Hz. If user
sets to collect too much data, it is possible that not all the requested data can be successfully
collected due to the limit of communication bandwidth. At this time, users can decrease the number of

physical quantities.
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© ©

-Dt: Sampling time

-Samples*dt: The total time of Data collection

To increase the total time of Data collection, user can simply increase the value in Samples.

The internal variable name of the selected physical quantity

Click on Start button to start Data collection. Click on Stop button to stop Data collection. Click on
Graph button and the collected data will be plotted as graph in Plot view.

Set start event and stop event to start Data collection and stop Data collection.

(% For more information of Sync function, please refer to section 6.4.2.

» Example 1: To capture the graph of one motion cycle
Check the checkbox of Start event and set “X_run” in the field. Check the checkbox of Stop event
and set “X_stop”. After setting, click on Start button and Data collection will be on standby. Data
collection starts as motor starts to move and stops as motor stops moving. When Data collection
completes, click on Graph button to obtain the graph.

»  Example 2: To capture the graph of one speed period
Check the checkbox of Start event and set “X_vel fb>0" in the field. Check the checkbox of Stop
event and set “X_vel_fb<0” in the field. After setting, click on Start button and Data collection will be
on standby. Data collection starts as motor speed is greater than 0 and stops as motor speed is less
than 0. When Data collection completes, click on Graph button to obtain the graph.

» Example 3: To capture the graph from the time of enabling to the time of disabling
Check the checkbox of Start event and set “I1” in the field. Check the checkbox of Stop event and
set “~I1” in the field. After setting, click on Start button. When enabling (11 = 1), Data collection
starts. When disabling (11 = 0), Data collection stops.

Note:

When the checkbox of Upd vars is not checked, Lightening stops updating variables. This can improve the

bandwidth for Data collection. If Start event is triggered by I1 (such as example 3), it should be triggered by

hardware 1/O.
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6.4.2

Data collection via PDL program

To be more precise on Data collection, user can use Sync function in figure 6.4.1.1 to have more flexible

and real-time Data collection than event trigger. User needs to add a program fragment with title label

“ RecordSync” and set trigger condition. Data collection starts as trigger condition is satisfied. The setting

instructions are as below.

Step 1:

Step 2:

Step 3:

Step 4:
Step 5:

An empty task is required for executing _RecordSync. Check if any task is available among task
0 to task 3.

Add the contents below into PDL program.

_RecordSync:

till( ); /I Add trigger condition or status.

rirs_act=1; // Start to record.

ret; // Add this line to repeat Data collection each time when trigger condition or status
occurs.

In the parentheses of till(), add trigger condition or status. For instance, input 14 in the
parentheses. The default setting of 14 is right software limit.

Check the checkbox of Sync.

Click on Start button, the program will start to execute function _RecordSync and wait for the
trigger condition or status. For instance, when 14 is ON, Data collection starts. If 14 is ON for

more than once, only the last data will be collected.

Example:

#task/1;

_RecordSync:

till(14); //'14 is ON.

rirs_act=1; // Start to record.

ret;
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6.5 Plot view

Data collected in Data collection window can be plotted as graph. Plot view window provides
measurement and calculation functions for analysis. There are five areas in Plot view window: menu bar,
toolbar, physical quantity display area, graph display area and timeline scrollbar, please refer to figure

6.5.1.

27 MEGA-FABS Motion Systems, Plot view, Ver 8.52 E‘E‘i-i
File View Tools Plots
Menu bar FEEERE B m EE | @ R n F 55| <4 Toolbar

v pos_err

v vel_fbf

-2
Iv ref_acc
e+

Physical quantity >
display area

¥ enc_pos

21Mar/2014 02:59:34 "] q 2 3 4 5
Time (sec)

Timeline scrollbar

Figure6.5.1 Plot view

6.5.1 Display mode

(1) Number of display channels
The graphs of physical quantities will be displayed in graph display area. Plot view window displays
the graphs of physical quantities captured in Scope or by Data collection. User can modify the
number of display channels. The maximum number of display channels is eight. Icons in Plot view

window are described as below.

-8 Set the number of display channels.

-B: Display one channel only.

If user would like to view two graphs at the same time, click on B and select 2 graphs. If user
-

would like to view only one graph, click on = and select the desired graph to be displayed, as

figure 6.5.1.1. In figure 6.5.1.1, two physical quantities are captured in Scope or by Data collection.
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File View Tools Plots
|IBEEE =~ |S | | H=tz = [E R QR[] & L= o« 58
All grpahs
¥ | Onlygraph 1 250 g
Only graph 2
Only graph 3 e
Only graph 4 150
Only graph 3
Only graph 6 100
Cnl h7
nly graph 7 =
Only graph 8 k
i 1y T T8
-50|

-100

-150

-200

-250

21Mari2014 02:59:34 0 1 2 3 7 5

Time (sec)

Figure6.5.1.1

(2) Show or hide physical quantities
Uncheck the checkbox of physical quantity to hide the graph of that physical quantity. For instance,
in figure 6.5.1.2, the checkboxes of pos_err and ref_acc are unchecked. Icon in Plot view window

is described as below.

- Click on this icon or press Delete key to hide all physical quantities.

7 MEGA-FABS Motion Systems, Plot view, Ver 8.52_ B X

File View Tools Plots

EEEETSIETE A= = R A

™ pos_em 1
0.5

0
0.5

-1
¥ vel_fbf zuuuuu—ﬂ ﬂ ﬂ
0
-200000 U U

™ ref_acc 1
0.5

0
-0.5

-1
( (
SUUDJ
0
0 A 2 3 4 g

21/Mari2014 03:54:49

= (IR

o [

< IR

- B

Time (sec)

|Save to: DA\DB-EENZEF T\ Figure 5-1\Fig 5-10.gpp

A
[

Figure6.5.1.2

HIWIN MIKROSYSTEM CORP. 6-13



HIWIN,

MD20UE01-2206

Tuning

D1 Servo Drive User Manual

Zoom in and zoom out functions

3)

Plot view window allows user to zoom in

and zoom out on X axis and Y axis. If user would like to

observe a certain segment of a graph, he can use reference lines to select the desired segment and

zoom in. lcons on toolbar are described as below.

-I=': Zoom in on the segment selected by reference lines on X axis.

- *: Undo zoom in function.
-#- Redo zoom in function.

- * : Cancel zoom in function.

ﬂ Zoom in on the segment selected by reference lines on Y axis.

L& cancel zoom in function on Y axis.

Zoom in or zoom out on X axis

As figure 6.5.1.3, if user would like to zoom in on the segment between 2 seconds and 4 seconds,

user can left click and right click on the graph to show two reference lines (blue line and blue dotted

line) to select this segment. Click on I to zoom in, as figure 6.5.1.4. Repeat the above steps to see

more closely on the segment between 2

seconds and 3 seconds. Click on *" to go back to the

segment between 2 seconds and 4 seconds. Click on “* to return to the segment between 2

seconds and 3 seconds. Click on * to return to the original graph, as figure 6.5.1.3.

"/ MEGA-FABS Motion Systems, Plot view, Ver 8.52 ‘ ‘ el EhE]
Fle View Tools Plots

SEEE» || ENE i v S e &ML= 0 F D[
~

Eus_err il

~EIRIE

0f

-200}

——

I vel_fof 200000
—52.438

ﬂ

0f

-2000008

~EHIE

w[EIRIE

0f

-Se+f

v
——

10000f

v enc_pos
ek

5000}

I

21Mar/2014 03:54:49 0

dt=-2.8174

» EIHIE

EImEE

1 2 3 4

Time (sec)
1,dt=0.475688H= dSamp: 36,261

Save to: D:\08-8E) E 5 \Figure 5-1\Fig 5-10.gpp
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i MEGA-FABS Motion Systems, Plot view, Ver 8.52 PSR
Fle View Iook Plots

EE R A = E T

i3 imsferr s /\[\j¥
0)
I -200)

|[W vel_fof 200000
I —53.438

0f

-200000/

IV ref_acc
a 5e+H

0

-5e+f

[¥ enc_pos 10000] g
=il

5000 4
0
21/Mani2014 03:54:49 2 25 3 a5 4
Time (sec)
[Save to: D\08-8=12 F fM\Figure 5-1\Fig 5-10.gpp A
4 s s 3

Figure6.5.1.4

(5) Zoom in or zoom out on Y axis

If user would like to zoom in on Y axis, user needs to press Ctrl key and left click or press Ctrl key

and right click at the same time to show two reference lines (red line and red dotted line) to select a

segment, as figure 6.5.1.5. Click on & to zoom in on the selected segment, as figure 6.5.1.6. At this

time, the values on Y axis are locked and displayed in red. When scrolling the timeline scrollbar, the

locked values on Y axis will not be updated, as figure 6.5.1.7. Click on & to return to the original

graph, as figure 6.5.1.5.

(= & ]

5/ MEGA-FABS Motion Systems, Plot view, Ver 8.52

Ele View Tools Plots

IEEE~w (Sl | =tz g W[ R @ L= ¢ 5[

9 1
h -200)

| |[¥ vel_mor 200000
I 52.438

0

-200000!

e : I
| /

0f

-Be+f

¥ enc_pos 10000
=1
5000) F)
0
21Mari2014 0354:49 5 o 5 o >
Time (sec)
[Save to: D\0B-E#EF\Figure 5-1\Fig 5-10.gpp A
« I I v

Figure6.5.1.5
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Fle View Tools Blots

EEEEEEL

Poleb etz % [ ER BRI | & | = B 22

¥ pos_err 250)
1
200}
150} 1
100}
v vel_fof 200000]
—52.438
U_ 2
-200000/
¥ ref_acc
a 5e+6)
3
-5e+6|
¥ enc_pos 10001
ek
5000) T
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21/Mar/2014 03:54:49 2 25 3 35 4

Time (sec)

[Save to: D\08-EZEF F\Figure 5-1\Fig 5-10.gpp
[

T

Figure6.5.1.6

Eile View Tools Plots

BEgm e = |

I A = = e e N N A

i3 imsferr 250)

200)

~ElHIE

(6) dt, 1/dt and dSamp

~EIHIE

IR

21Mar/2014 03:54:49

2

Values will not be b M
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. 200000}
fit the graph.
0f
-200000
v éeffacc e
0
-5e-+6f
=k
5000 \
3.5

4
Time (sec)

45

~EHIE

[Save to: D08-B&E)FEF B \Figure 5-1\Fig 5-10.gpp

Figure6.5.1.7

When the segment is selected by reference lines, three values (dt, 1/dt and dSamp) will be shown

below the graph as figure 6.5.1.3.

dt: The time of the selected segment

dSamp: The number of the samples in the selected segment
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(7) Display a graph in different channel
To display a physical quantity in a different channel, click and hold on the physical quantity until a

dotted line box appears. Then drag the physical quantity to the desired channel.

(8) Display of physical quantity
To inspect the physical quantity of a specific point in the graph, move reference line (blue line) to that
point. Its value will be shown in the bottom of the window. The value can be displayed in decimal or
hexadecimal format.

Hed |

: Display the value in hexadecimal format.

- B : Display the value in decimal format.

6.5.2 Save and open file

In Plot view window, the data can be saved as .txt file, .bmp file or .gpp file. .txt file saves the values of
physical quantities. .bmp file saves the graphs of physical quantities. .gpp file is the only file type which

can be opened in Plot view window. For saving data as .txt file or .bomp file, please refer to below.

-E: Save the values of physical quantities as .txt file.

-k&l: Save the graphs of physical quantities as .bmp file.

To save or open .gpp file, please click on File on the menu bar and select Save or Open.

¥ MEGA-FABS Motion Systems, Plot view, Ver 8.52 ‘ ‘ [E= s
File| View Tools Plots
Open EEL Eﬂﬁ# & | M = b F Dy | HE

Open single plot
Save to TXT file H/ }L
Save to TXT file (with Time) ‘ “

Save to BMP file

1
Print ﬂ n g
Reset plots V U, =
-ZUUUUJ
W ref acc
a 5e+6) ,[
0 3
-5e+b
o
=1
5000 4
0
21/Mar/2014 03:54:49 0 1 2 3 4

Time (sec)

Save to: D\0B-EEZIEF ff\Figure 5-1\Fig 5-10.gpp

Figure 6.5.2.1 Save data as .gpp file
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6.5.3 Calculation functions

Plot view window provides some calculation functions, such as integration, differentiation, addition and
multiplication, etc. User can directly calculate in Plot view window. Besides, Plot view window also
provides the maximum value, the minimum value, ripple calculation and spectrum analysis of physical

quantity.

(1) Plot statistics window

Click on % to show Plot statistics window. The window will show the maximum value, the
minimum value, average value, root mean square (Rms), Rip (standard deviation/average value)
and RipA (the maximum value-the minimum value/average value) of the physical quantity in the

selected segment.

24 Plot statistics ‘ l o S
= S
Plot Maximum Minimum
pos_err 276 =274 A D
Long(32 bit) samp: 2,682 samp: 19,126 Rip: 15588.8%
Rms: 422477
RipA: 202942%
vel_fbf 212750 -205755 A 1918.87
Float(32 bit) samp: 68,641 samp: 19,310 Rip: 2038.56%
Rms: 39117.4
RipA: 21809.9%
ref_acc 8.25180e+6 -8.68242e+6 A -3433.88
Float(32 bit) samp: 2,682 samp: 69,199 Rip:  -41396.7%
Rms: 1.42151e+6
RipA: -493153% H
enc_pos 10,077 -38 Avr. 5445
Bl Long(32 bit) samp: 36,510 samp: 52,910 Rip: 89.725%
. Rms: 4885.93
RipA: 185.752%
Range: 0..78866, delta=78867, total 78867 Ts=6.66667e-5
= = —— ——

Figure6.5.3.1 Plot statistics window

(2) Calculation function
Click on Tools on the menu bar and select Math operation or click on * to open Math operation
window, as figure 6.5.3.2. Take adding two physical quantities as an example here. Select Linear
and select pos_err and vel_fbf from the drop-down list. Set name and color in New plot name field.

After that, click on Create button to create a new graph, as figure 6.5.3.3.
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Math operation
‘ pos_err
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(I PE

© HPF
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*plotl+ |1 *plot2
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Create |
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Figure6.5.3.2
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ave to: D:\08-EEIZF M\Figure 5-1\Fig 5-10.gpp

Figure6.5.3.3

(3) Fast Fourier transform (FFT)
Click on ¥ to show FFT window as figure 6.5.3.4. Select physical quantity to do fast Fourier
transform. Take pos_err as an example here. Click on Run FFT button to generate the graph as

figure 6.5.3.5. To cancel fast Fourier transform, please click on %

HIWIN MIKROSYSTEM CORP.
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i MEGA-FABS Notion Systems, Plot view, Ver 8.52 ‘ ‘ e

Fle View Tools Plots

FEEERIEIEEE W rEET S A mo o
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|

21Man2014 03:54:49 1000 2000 3000 4000 5000 6000 7000
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Save to: D\08-EEIZEFH\Figure 5-1\Fig 5-10.gpp

Figure6.5.3.5

(4) Natural logarithm

Click on to display the values of X axis in logarithmic form. The function is only available after

fast Fourier transform completes.

6.6 Advanced gain tuning

Reduced move and settling time, small position error and smooth velocity are often preferred while
performing servo control via servo drive. The performance can be improved by gain and parameter
tunings. For D1 servo drive, the simplest way to enhance the performance of motor is to adjust common
gain (Primary CG). The greater the common gain is, the stronger the servo stiffness is. However, if servo
stiffness is too strong, system vibration or electrical noise may occur. These phenomena may vary with
mechanism.

= Performance center [E=m =
.
[ i
=+ HC i
_ Advance gains
Position Velocity
Ripple
Targetradius:| 8.618 rev Sotecon
Debounce time: 18.8 msec
Move time: 118.9 msec
Settling time:| 2-9 msec
l Total time: 126.8 msec
T enaleswiimit oo
| P1 [T | P2
8.060 N R AR | [
h [l
Disable(F12) Motion Protection Primary CG -
4J . Speed 20.8600 revis 2.3000 .
Position Units .300000
zero veu = Acc|2124.72 reviss2 Common gain
Dec|2124.72 revis2
Stop motion Dec. kill 4249 .44 revis*2
Smooth factor| 108
Status
_AHardware Enable Input
« el
P2P B Repeat p1/0.080 GOMNP1 A Software Enabled
Duwell time
1000 msec P2/1-880 Gofp2 e
HSTO funciion aclive
€ Relatvemove  Djstance = _APhase Inifialized
Mavin:
 log Jog current ﬂM Huovng
1 = me BHomed
. msM mode
£ Home Home

Figure6.6.1 Performance center
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If the desired performance cannot be achieved by simply adjusting common gain, D1 servo drive also
provides advanced gains for advanced tuning, including filter, acceleration feedforward (Acc
feedforward), schedule gains and velocity loop gain (Schedule Gains + vpg), analog input correction and

current loop.

6.6.1 Filter

Two filters are provided in the servo drive. They can be set as low-pass filters or notch filters to eliminate
high-frequency vibration and deal with resonance frequency to enhance controlling performance.
Frequency analyzer is commonly used to analyze system characteristics while configuring a filter. Click
on & | in figure 6.6.1.1 to open simulation interface for Bode plot. The settings for low-pass filter and

notch filter will be described as below.

|=, Advanced gains 1 l E@ﬂ—hj
Filter Acc Schedule Analog current VSF Friction
feedforward | Gains +vpg input loop Compens’
Bode...
Filter 1 Filter 2
f1.fr| 208. 8608 f2.fr| 8. BBBBBAE
flxi B.787187 f2xi B.787088
f1.k1 B.888808 f2 k1| 8. BBBBBA
f1.k2 B.8888600 f2 k2| 8. BBBBBA
(¢ Low pass filter  cut-off frequncy| 288 « Lowpassfiter  cut-offfrequncy 208
™ Motch filter Naotch frequncy| 208 " Notch filter Notch frequncy) 2068
" Disable filter " Disable filter

Generate filter Generate filter

v Activate f3

Figure6.6.1.1 Filter

(1) Low-pass filter
@ fr: fr is the cutoff frequency (Unit: Hz). For normal application, user can set cutoff frequency to
500 Hz. For other application, user can consider decreasing the value of cutoff frequency. If the
cutoff frequency is set to be too low, it may affect the controlling performance.
@ xi: Damping ratio (Setting range: 0 to 1)
@ k1:0
@ k2:0
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" Gain ainfdb
& Gain(db) o
" Phase "”t._\
" Phase(deqg) -5
" Nyquist \
" Phase Gain =10
" Nichols
¥ Points \ 13 !
& Herlz \x
" Radisec \ 0
Full screen i
. Ml
| \\ |
1 Heriz 25080
Slep 8.85
Filter coffiecents
First Second

fr| 588 ra

x| 0.707187 i 0.707 el el

ki@ k1j@ Disable filter

2@ =] Help.

Figure6.6.1.2 Low-pass filter
(2) Notch filter

6-22

When resonance frequency (For instance, resonance frequency between 10 to 250 Hz) occurs and

cannot be fixed by modification of mechanism or improvement of design, user can consider using

notch filter. The setting of notch filter is usually based on the result of frequency analysis, please

refer to section 6.6.3. For how to set a notch filter, please refer to below.

@ fr: Cutoff frequency (Unit: Hz)
@ xi: Damping ratio (Setting range: 0 to 1)

When the value is closer to 0, the filtering frequency band is narrower. When the value is closer

to 1, the filtering frequency band is wider.

r
e B W R
& Gain d4infdn)
' Gain(db)
¢ Phase ""‘\ /."
- s
" Nyquist \ J
" Phase Gain =10
" Nichols \ j |
W Points \ [
« Herz 20
r Radisec l f
Full screen ] J Lao
‘ I L35
I M‘ Lag
10 100 1000
1 Heriz 72588
Step | B.85
Filter coffiecents Q
First Second Q
r 208 fr 208
¥ 8.5 xi|@.5 Set default
Kl a kKi|a Disable filter
ik = v |

Figure6.6.1.3 Notch filter
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(3) Automatic resonance suppression filter
Automatic resonance suppression filter (f3) will be automatically set and activated as auto gain
tuning completes. If resonance cannot be suppressed by automatic resonance suppression filter (f3)
after auto gain tuning, go to Advanced gains window and uncheck the checkbox of Activate 3, as

figure 6.6.1.1. Manually adjust Filter 1 and Filter 2 to suppress resonance.

6.6.2 Acceleration feedforward

Position error is usually greater during acceleration or deceleration. In application with large moving mass
or moment of inertia, this problem is more likely to occur. User can set acceleration feedforward
parameter to effectively decrease position error during acceleration or deceleration. For how to adjust

acceleration feedforward, please refer to below.

Step 1: Click on  Seteeore- | to show Scope window.
Step 2: Set the value of Acc feedforward gain to 0.

Step 3:  Perform point-to-point (P2P) motion at the desired maximum acceleration.

|® Advanced gains 1 l Elﬂlﬂ—hj
Filter Acc Schedule Analog current VSF Friction
feedforward | Gains +vpg | input loop Compens’

Acc feedforward gain
A.A8PeAR

Tune acc feedforward gain

1. Press Set scope...

2. Set Acc feedforward gain to 0.
3. Let motor move at the desired high acceleration.
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.
7. Putthe result into Acc feedforward gain.

8. See the position error reduced.

Figure6.6.2.1 Acceleration feedforward
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Step 4: Record the maximum command current during acceleration. In figure 6.6.2.2, the maximum
command current is 16. When the motor starts to move, Scope will be as figure 6.6.2.2. Use the

icon indicated in figure 6.6.2.2 to show one physical quantity only. Repeatedly click on the icon

to display the graph of command current, reference acceleration or position error.

~ Scope: Axis: X_

Toggle scopes
windows (page up)

Reference
acceleration is 950000
count/s”2.

2@ Reference Accelerat » 8| count/s"2

‘ Position error is 90 counts.
|

|

o pveniitos e ‘..‘.JLWML'-‘._
ImA

4 Position Error -1 | count
DSP rate=15000Hz, Rate=211.6Hz

.

Time(s) 18

Figure6.6.2.2 The motion trajectory of motor

Step 5: Record the maximum reference acceleration during acceleration. In figure 6.6.2.2, the
maximum reference acceleration is 950,000 count/s"2.
Step 6: Divide command current by reference acceleration.
Acc feedforward gain = command current/reference acceleration = 16/950,000 = 1.68421e-5
Step 7:  Input the result of step 6 into the field of Acc feedforward gain, as figure 6.6.2.3.

|= Advanced gains O | B S

Filter Acc Schedule Analog current WSF Friction .
feedforward | Gains +vpg | input loop Compens’ e

Acc feedforward gain
1.68421e-5

Figure6.6.2.3 Acceleration feedforward gain

Step 8: Observe if the position error has decreased. In figure 6.6.2.4, the position error has decreased
from 90 counts to 65 counts.
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:_j Scope: Axis: X

Position error is 65 counts.
M/s"2

ot I"l]f_l.——-—-—‘ \H I{m-mw.l #ﬁu_—| rnlﬂ'w"'m#f “"irrr—-—h' K"‘t‘ ,mwm\ J "-—————|‘ rJr\

|

4 Position Error -1 | count

Time(s) 18

DSF rate=15000Hz, Rate=202.8Hz

Figure6.6.2.4 After adding acceleration feedforward gain

6.6.3 Schedule gains and velocity loop gain

(1)

Schedule gains
A complete motion can be divided into three phases. (Refer to section 3.7)

@ Move: From the start to the end of path planning
@ Settling: From the end of path planning to in-position

@ In-position: In-position signal is sent.

corresponding parameter of each phase is listed below.

@ Moving: sg_run
@ Settling: sg_stop
@ In-position: sg_idle

0.6. Schedule gain can help to change gain to fit different phase.

HIWIN MIKROSYSTEM CORP.

Schedule gains are used to adjust the gains of different phases (Move, Settling and In-position).
Gains will be adjusted in proportion to common gain (CG). When the setting is 1, it means the original

common gain (CG) will be used. When the setting is less than 1, it means the gain is decreased. The

If common gain (CG) is set to 0.5 and sg_run is set to 1.2, the gain will be changed to 0.5*1.2 =

6-25



HIWIN.

MD20UEO01-2206
Tuning D1 Servo Drive User Manual

Acc Sdzled.lle Analog current VSF Friction |
feedforward ~ Gains +vpg | input loop Compens’

—Schedule Gain vpg...

Veloci Velocity loop gain (Primary vpg)
A.0688345828

Freq analyzer

sg_run sg_stop sg_idle
[1_6ea8 [1_e088 /1.808

Moving Settling In position

—Scheduled Gains according to /0

Secondary CG Secondary vpg
Copy from Primary CG Copy from Primary vpg |

Figure6.6.3.1

(2) Velocity loop gain (vpg)
Velocity loop gain (vpg) is an internal control parameter of D1 servo drive. The initial value of velocity
loop gain is automatically calculated from the parameters set in Configuration center. Normally user
does not need to modify the value. If needed, user can use Freq analyzer to adjust the value again,

please refer to below.

Step 1:  Click on &I to show Freq analyzer window, as figure 6.6.3.2.
Step 2: Click on __ bl

.
F Freq snalyzer junior 116, sI=0 o i ]

File Modes View

" Gain Fr[7588 Step Jdcbl Dcbl Current |

 Cain(db} plant =

" Phase Amplitute | 16. 6866 Close loop dcbl gain

 ph{deg) | Signal offs vpg:

" Nyquist Signal[R_disturb ’7

" ph+gain Input[ ¥ Comnand Load: Loop -=
" Nichols Output[ % _wel Fh constructor
¥ Foints Run | Send | f?:Ld::SS
I 2in

I Odb cut

' & Herz Enable [ Gajin(db) | | |
||| T Radisec ]
[ SM enable
Full ser |
; Disable

mEnabled L L | | q
APnhase Initialized |
s mode . — ! 4

- sm_ampl(0.1%)
cirinf_| [33.587%6 2

delete 4
delete all | 11 | 111 |

L LEl) || | lo|
Stop
! %]

0.1 111 o 1 L1 100 || | 1 Fooo | |
5 Heriz 2588
|

Figure6.6.3.2
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Step 3: Click on = | o start frequency analysis. Motor will firstly vibrate at low frequency
and then generate a high-frequency sound. A frequency response graph will appear as

figure 6.6.3.3 after completion.

F Freq analyzer junior 116, sE=D‘ ‘ ‘ S

File Modes View

 Gain Fr[7588 I Step./dcbl Dbl Current
& Gain(db) plant plant

" Phase Amplitute | 106066 Close loop dcbl gain

¢ ph(deg) | Signal ofis| @ vog:

" Nyquist Signal | ¥_disturb

 phgain Input[#_command Lt EUL:SEUZM

" Nichols Output| _vel_fh
Set default

| Points RUN
fr
5 ‘ req. range
[ Odb cut

9= Gain(db
" Radisec 20
SM enable
Full scr g
= 0
Disable /
Enabled \ a
APhase Initialized
mSHl mode B0l
sm_ampl(0.1%)
cirinf 33,5876 Ed
delste \
delete all \ 4
0

Idle ime \_\ /0
8.1 Y
na

Data time
a.1

Min cycles
i

Step
B.1 10 700 1000
5 Heriz 7500

= - = —

Figure6.6.3.3

Step 4: Left click on the graph to show a reference line (-20dB). Move the reference line to the
frequency response line, as figure 6.6.3.4. The gain will be recalculated and updated in the
field of vpg. The gain is increased when the reference line is moved downward. The gain is

decreased when the reference line is moved upward.

Step 5: Click on __=n_ | to send velocity loop gain to the servo drive. If users would like the gain

to be accessible after power off, please save it to the servo drive Flash.
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3 Freq analyzer junior 116, 51=0 _ ‘ ‘ = [ ]

File Modes View

C Gain Fr.[7568 I StepJdeol  Debl Current
& Gain(db) plant plant

¢ Phase Amplitute| 18. 6866 ek
vpg: 0.000231465

" ph({deg) | Signal offs

vpg from automatic

" Nyquist Signal| ¥_disturb H
Cophegan | inpufF command Loat: 531328e-6 Ko'm'2 calculation
€ Nichols Output[Rve1_Fb
¥ Points Run | Send | "’Su;z:s ‘
e
¥ Odb cut
b Herz Gain(db
¢ Radisec = 50
SM enable 2 H
I [ TN Reference line
Disable i = i 3
i T
AEnabled T ]
_APhase Initialized «\'\_
® S mode | 50
1(0.1% ™~
Cirinf S?g_.aﬁrg%[s : ¥ 50
P S
delete all H
Frequency response line
Idle time 1 20
a1
Data time
e 10
Min cycles
i
Step
0.1 10 100 1000
5 Hertz 7500
— == —
Figure6.6.3.4

6.6.4 Offset correction for analog input

While using voltage mode, the voltage command sent from controller could have DC bias. This could

distort command and affect performance. D1 servo drive provides offset correction for analog input. Click

on st | automatically measure offset and proceed offset correction.

Bl . ==
Filter Acc Schedule MHOQ current VSF Friction
feedforward | Gaing +vpg  input loop Compens’

]

LK 3 B

48 Analog Command -18.212 nU
DSP rate=15000Hz, Rate=438 9Hz Time(s) 10
Offset

Analoginput offset. . 000 my

Set Offset

Figure6.6.4.1 Analog voltage input
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6.6.5 Currentloop

The gains (Ki and Kp) of current loop are calculated based on motor parameters when motor type is
selected in Configuration center, and do not need to be adjusted again. However, if the motor parameters

are not correctly set, user can use these gains for adjustment.

r - 5
|®. Advanced gains 1 = | E ||
9
Filter Acc Schedule Analog current VSF Friction X
feedforward | Gains +vpg | input loop Compens’
Pl parameters

Ki| 946 . 746
Kp| 663 .661

Current filter

Frequency| 8. 888888 Hz i
Damping factor(xi) 8.787888 |1 ==t
Freq analyzer

Figure6.6.5.1 Current loop

6.6.6 Vibration suppression filter

Vibration suppression filter (VSF) is used to suppress the vibration during motion. For instance, when
motor is used with robotic arm with end effector, vibration could be greater during motion. User can set
Frequency and VSF factor in VSF tab of Advanced gains window. Check the checkbox of enable VSF
to suppress vibration. The setting range of Frequency is from 0.1 to 200 Hz. The setting range of VSF
factor is from 0.7 to 1.5. Normally it is suggested to set VSF factor to 1.0, as the default value. Please be
noted that do not check or uncheck the checkbox of enable VSF when motor is moving. Otherwise,
unexpected vibration or error may occur. Below are the instructions of finding vibration frequency and

enabling vibration suppression filter (VSF).
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Step 1: Set the desired acceleration, deceleration and travel distance. Perform point-to-point (P2P)
motion.
Step 2:  Open Scope and observe position error and reference velocity, as figure 6.6.6.2.

Step 3: Clickon Ed (Plot view) in Scope window for analyzing waveforms.

|=. Advanced gains = | B |
Filter Acc Schedule Analog current VSF Friction )
feedforward | Gains +vpg input loop Compens’
[~ enable VSF
Frequency | ©.888880 Hz (0.1 ~200)
WSF factor | 1 . 88888 (0.7 ~ 1.5)

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

1. Use scope or data collection tool to review the frequency of vibration during motion.
2. 5et WSF factor to the range recommended above. a value of 1 will be good in most cases.

Figure6.6.6.1 Vibration suppression filter

Whl M m i ’1 ||r||| Hw |r\ '/"””l h\ vlmw

5 |‘

i

2 Reference Position count
Time(s) 18

Figure6.6.6.2
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Step 4: As motion command completes, enlarge the graph of position error. Select the desired segment,

as figure 6.6.6.3. Click on “ to zoom in on the segment. For related operation, please refer to
section 6.5.

|| pos_err
a

18

]

-18

10000

Right click on the graph to Left click on the graph to
select where the vibration select where the motion

occurs. command completes.

- WAREl

19-2-2811

Time (sec)
dt=0.8948 1/dt=1.11757Hz= dSamp

A

3

Figure6.6.6.3

Step 5: Click on £ in Plot view window to do fast Fourier transform of pos_err, as figure 6.6.6.4.

Samples: 9,638
m Neer Power 2: 16,384
" Extend to Pouwer2, 229,376 steps

" Extend to Power2 by zeros. 229376 steps
" Extend to PowerZ cycly, 229,376 steps

i+ Direct FFT. 1187458 steps

Click to run FFT. S Cancel

steps: A

Figure6.6.6.4
Step 6:  After fast Fourier transform completes, the graph will be shown as figure 6.6.6.5.
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R T e T R

|1:26:3
19,2,2811 20888 4008
Frequency <{Hz>

F
FI pos_err . dF=283.3823H=

Figure6.6.6.5

Step 7:  Zoom in on the segment of low frequency and record the vibration frequency of the maximum
amplitude, as figure 6.6.6.6.

Step 8: Input the frequency of low-frequency vibration into Frequency field in VSF tab of Advanced
gains window. In figure 6.6.6.6, the frequency of low-frequency vibration is 6.7 Hz.

. —
MEGA-FABS Motion Systems, Plot view, Ver 8.3 [

File View Toaols

EEIEESEIERE N a1 = R A T A|ﬁ|

[v Amp
2.68161 .
|rnrg 3 Move to the maximum g

—13.2189 ’
. amplitude. 1
a kxuﬁmeaﬂJu_kuuw_f“_d,‘_,_w”,_,!)AL__&A&);&Q
v DB g
8.5679 a
2

i
. g
3

Frequency of
low-frequency vibration

1:26:3
12-2-2811 LA 188 158
FFT pos_err Frequency <(Hz>
F=6_.7049H= Samp:
A
4 [] :
Figure6.6.6.6

6-32 HIWIN MIKROSYSTEM CORP.



MD20UE01-2206

D1 Servo Drive User Manual Tuning

Step 9: Check the checkbox of enable VSF to enable vibration suppression filter (VSF), as figure
6.6.6.7. Please be noted that do not check or uncheck the checkbox of enable VSF while the

motor is moving.

|2, Advanced gains =RAC__X_
Filter Acc Schedule Analog current V5F Friction .
feedforward Gains +vpg input loop Compens'

W enable VSF

Frequency | 6.78888 Hz (0.1 ~200)
WSF factor | 1 . 868668 {07 ~ 1.5)

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

1. Use scope or data collection tool to 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.

Figure6.6.6.7

Step 10: After vibration suppression filter (VSF) is enabled, the position error has decreased as the

motor stops.

- Scope: Axis: X_

||

i B @

-
5
|
=
@

11 Reference Uelocity count/s

2 Reference Position count
Time(s) 30
Vibration suppression Vibration suppression
filter (VSF) is not enabled. filter (VSF) is enabled.
Figure6.6.6.8
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6.6.7

Friction compensation

The efficiency and function of motion could be affected by the mechanical friction from transmission

component. D1 servo drive provides friction compensation to reduce the effect of friction.

|®. Advanced gains 1 1 =0 X

Filter Acc Schedule Analog current VSF Friction )
feedforward | Gains +vpg | input loop Compens’
friction compensation| 8 . 00ABBA 0.1% drive peak cur

Tune friction compensation

1. Press Setscope...

2. Set Friction Compensation value to 0.

3. Put Dwell time to 500ms.

4. Let motor move back and forth at the desired velocity.

5. Observe the command during constant speed motion, and calculate average value.

6. Putthe average value into Friction Compensation values.

7. Seethe position error at the start of motion reduce.

Figure6.6.7.1

For how to apply friction compensation, please refer to the instructions below.

Step 1:
Step 2:
Step 3:
Step 4:

Step 5:

Step 6:
Step 7:

6-34

Click on Set scope... button to show Scope window.
Set friction compensation in figure 6.6.7.1 to 0.
Set Dwell time to 500 ms.

Set the desired speed and perform point-to-point (P2P) motion. Observe position error in
Scope window. It is suggested to apply friction compensation if positon error is greater when
motor starts to move, as the left part of figure 6.6.7.2.

Observe command current when the motor is moving at constant speed and calculate its
average value. As figure 6.6.7.2, the average value of command current is 20.

Input the average value from step 5 into the field of friction compensation.

Observe if the position error when the motor starts to move has decreased, as the right part of

figure 6.6.7.2. The position error has decreased after friction compensation is applied.
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Figure6.6.7.2 Friction compensation

6.7 Loop constructor

In Loop constructor, user is able to check the stability of control system. Loop constructor supports
spectrum analysis tools, such as Nyquist plot, Nichols plot and Bode plot and allows user to adjust filters
and gains (vpg, vig, ppg and CG). User can directly observe the frequency response of control system
and adjust parameters in Loop constructor. To open Loop constructor window, click on Tools on the
menu bar and select Loop constructor from the submenu, as figure 6.7.1. The interface of Loop

constructor is shown in figure 6.7.2.
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Figure6.7.1 Open Loop constructor
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Figure6.7.2 Loop constructor interface

6.7.1 Load/save file

While using Loop constructor to analyze control system, the control system and gains must be loaded
first. Click on File on the menu bar and select Load from the submenu. The three loading methods are
described as below.

(1) Load plant + gains from file...: Load .lop file. Control system and gains will be loaded.
(2) Load plant from file...: Load .fgr file. Control system will be loaded.

(3) Load gains from file...: Load .gns file. Control gains will be loaded.

§& Loop constrmetor 0.21
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Figure6.7.1.1
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After analyzing control system in Loop constructor, user can save the control system and gains. Click on

File on the menu bar and select Save from the submenu. The three saving methods are described as
below.

(1) Save plant + gains to file...: Save as .lop file. Control system and gains will be saved.
(2) Save plant to file...: Save as .fgr file. Control system will be saved.

(3) Save gains tofile...: Save as .gns file. Control gains will be saved.

B Loop constructor 0,21
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Figure6.7.1.2

6.7.2 Tool

The spectrum analysis tools of Loop constructor can simulate and analyze the Nyquist plot, Bode plot and

Nichols plot of control system. The frequency response of control system can be obtained by using
spectrum analysis tools.
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6.7.2.1 Frequency response function

Frequency response can be expressed by the transfer functions of dynamic system which show the
relationship between input signals and output signals. The control architecture of the servo drive is shown
in figure 6.7.2.1.1.

Position feedback

Drive

| 4 + + :

! ! Y(s
U(s) ——()» Ps) V(s) C(s) > PL(s) (¢)

' A - - - I

: | P

i Current i

i Velocity |

[ d/dt I

Figure6.7.2.1.1 The control architecture of servo drive

(1) U(s): System input (Servo drive command)

(2) Y(s): System output (Position feedback of encoder)

(3) Plant: PL(s) is the relationship between servo drive command and feedback position. Plant includes
mechanical platform, motor and feedback system.

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

(5) Open loop: The transfer function of open loop system is G(s) = P(s)*V(s)*C(s)*PL(s). All feedback
signals are ignored.

(6) Closed loop: The transfer function of closed-loop system 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)
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6.7.2.2 Nyquist

Select Nyquist in Loop constructor window to simulate and analyze the frequency responses of velocity
open loop (Vel open loop) and position open loop (Pos open loop) of control system. Check the checkbox
of Vel open loop or Pos open loop to simulate and analyze its Nyquist plot. The checkboxes of Vel
open loop and Pos open loop can be checked at the same time. The Nyquist plot of position open loop

is shown in figure 6.7.2.2.1. Click on the curve to display frequency response value to analyze control
system.

(1) Vel open loop: Show the frequency response of velocity open loop.

(2) Pos open loop: Show the frequency response of position open loop.

#k Loop constractor 0 21 3G
File  View
Graph selection el loop Faosloop
[ wpo tools i 4 P margin: 89.6 (49.4Hz) P margin: 7.5 (5.1Hz)
vpy| @.AA215158 *[ velopenloop 9 Pos open loop G margin: 25.5 (890.1Hz) G margin: 34.9 (196 4Hz)
¥ig 314 Ul o bandwidth: 190.3Hz bandwidth: 9.6Hz
Filter | Filter  Gain = MymSt ¥
1z v | )|
" Gain(db) |1
frl @ " Phase g
i x| @787 " phideg)
o Myguist 0.8
1.k @ .
" ph+gain 07
flki @  Nichals
o I Puoints L&
I 08
prg] 314 I~ odoeut ||,
CGa.3 + Heriz
" Radisec 02
Full ser 2
01
]
-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8
-0.9
-1
Step
a. -1 -08 SR -4 -0z i} oz 04 (iR:) o 1
5 6294.63

Figure6.7.2.2.1 Nyquist plot of position open loop
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6.7.2.3 Bode

Select ph+gain in Loop constructor window to simulate and analyze the frequency responses of
velocity controller (Vel controller), velocity open loop (Vel open loop), velocity closed loop (Vel close loop),
position controller (Pos controller), position open loop (Pos open loop) and position closed loop (Pos
close loop). Check the checkbox of the desired item to simulate and analyze its Bode plot. The above six
items can be simulated and analyzed at the same time. Click on the curve to display frequency response
value to analyze control system.

(1) Vel controller (Velocity controller): Frequency response of velocity controller

(2) Vel open loop (Velocity open loop): Frequency response of velocity open loop
(3) Vel closed loop (Velocity close loop): Frequency response of velocity closed loop
(4) Pos controller (Position controller): Frequency response of position controller

(5) Pos open loop (Position open loop): Frequency response of position open loop

(6) Pos closed loop (Position close loop): Frequency response of position closed loop
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File View
Graph selection Welloop FPoz loop
™ wpo tools *v Vel Plant & Vel controller AT Pos contrallar P margin: 90.0 (49 &HzZ) P margin: 87.5 (5. 1Hz)
wpg| @.BE215158 * velgpenloop @7 Pos openloop G margin: 25.1 (B90.1Hz) G margin: 34.9 (186.7Hz)
vig| 314 By Vel tlose loop O Pos close loop handwidth: 181.1Hz bandwidth: 3.6Hz
Fitter | Filter © Gain Gaindb) il
12 (~ Gainidb) il
.8 " Phase [ W_
124 @.707 " phiden) AL
 Myguist \“—‘\
ki@ v u

" ph+gain H\\-._@
flkz 8 O omichols Lo

*™ Show filter 1 ¥ Paints

W 2Win i oo o
ppo 314 D000, ]
™ Odb cut 128.52 Ha
o683 & Herz -23.51 db 3
EE
" Radisec Pos close loop a0
Full ser w

T T oo

an FPhase(dea)

Step
0.03 10 100 1000
5 Hertz 6294.63

Figure6.7.2.3.1 Bode plots of velocity closed loop and position closed loop
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6.7.2.4 Nichols

Select Nichols in Loop constructor window to simulate and analyze the frequency responses of velocity
open loop (Vel open loop) and position open loop (Pos open loop). Check the checkbox of Vel open loop
or Pos open loop to simulate and analyze its Nichols plot. The checkboxes of Vel open loop and Pos
open loop can be checked at the same time, as figure 6.7.2.4.1. Click on the curve to display frequency
response value to analyze control system.

(1) Vel open loop (Velocity open loop): Frequency response of velocity open loop

(2) Pos open loop (Position open loop): Frequency response of position open loop
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Figure 6.7.2.4.1 Nichols plots of velocity open loop and position open loop

6.7.3 Filter

Two filters are provided for the control loop of the servo drive to deal with high-frequency noise, machine

vibration or insufficient structural stiffness.
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6.7.3.1 Low-pass filter

Low-pass filter in control loop is used to suppress high-frequency noise or machine vibration. Figure
6.7.3.1.1 shows the Bode plot of low-pass filter. Modify the parameters of filter (fr and xi) to simulate how

the filter affects the frequency response of control system.

(1) fr: fr is the cutoff frequency (Unit: Hz). For normal application, user can set cutoff frequency to 500
Hz. For other application, user can consider decreasing the value of cutoff frequency. If the cutoff
frequency is set to be too low, it may affect the controlling performance.

(2) xi: Damping ratio (Setting range: 0 to 1)

(3) Kk1: Low-pass filter =0

(4) k2: Low-pass filter = 0

8 Loop constructor 0.21
Fie View
Granh selection el loop Pos loop
I wpg tools +[ el Plant 41 Vel controller A Pos controller F rnargin: 77.7 (48 8HzZ) P margin: 96.7 (5.1Hz)
¥pg| B.88215158 #[ velopenloop <7 Pos open loop G rnargin: 16.4 (248 1Hz) G mardin: 24.0 (36.7Hz)
vig) 314 5[ Yalcloseloop  Of Pos close loop bandwidth: 204 1Hz bandwidth: 9.6Hz
filher gmer " Gain Gain{dh) q
©° Gain(dh)
71.fr| 308 " Phase w“““- 5
1] 8,787 £ phides) T, 10
LK) ? ;I:?:Iai N 15
k2  Nighols \ 0
+[% Showfilter 1 [ Paints '\.\ !
¥ 2'in
g 914 I~ odh cut \ 0
cGle.3 + Herkz \.‘\_\ 235
" Radisec
lan
Full scr \““4‘5‘.
0 Phaze(dpg)
15 JRNN i s W
0 M i
- -, /
al ., g
: ™, s
o ™ A
-105 \\ /
120 \*\ ."”
Step I Ry
a.a3 0 oo T
5 Hertz 6294.63
Figure6.7.3.1.1 Low -pass filter
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6.7.3.2 Notch filter

When resonance frequency occurs and cannot be fixed by modification of mechanism or improvement of
design, user can consider using notch filter. Figure 6.7.3.2.1 shows the Bode plot of notch filter. Modify
the parameters of filter (fr and xi) to simulate how the filter affects the frequency response of control

system.

(1) fr: Cutoff frequency (Unit: Hz)

(2) xi: Damping ratio (Setting range: 0 to 1)
When the value is close to 0, the filtering frequency band will be narrower; when the value is close to
1, the filtering frequency band will be wider.

(3) k1: Notch filter =0

(4) k2: Notch filter = 1
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Figure 6.7.3.2.1
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6.7.4 Gain tuning

Loop constructor allows user to adjust velocity loop gains (vpg and vig), position loop gain (ppg) and

common gain (CG) to simulate the stability of control system after gain tuning.

§# Loop constroctor 0.21
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Figure6.7.4.1 Gain tuning in Loop constructor

®  Velocity loop
The gains of velocity loop are vpg and vig. vpg is the proportional gain of velocity loop. vig is the
integral gain of velocity loop.
(1) vpg: Adjusting vpg will affect the transient response of velocity loop and increase the bandwidth
of velocity loop.

(2) vig: Adjusting vig will affect the steady-state error of velocity loop. The system may become

unstable if vig is set to be too high.

B Position loop
The gain of position loop is ppg. ppg is the proportional gain of position loop.

(1) Adjusting ppg will affect the transient response of position loop and increase the bandwidth of

position loop.
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6.7.5 Spectrum analysis

The gain margins, phase margins and bandwidth of velocity loop and position loop are provided in Loop

constructor window for user to adjust gains to simulate the stability of control system after gain tuning. In

Loop constructor window, P margin means phase margin and G margin means gain margin. For

further information of gain margin and phase margin, please refer to section 3.6.
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Figure6.7.5.1 P margins and G margins in Loop constructor

6.8 Checking encoder signal

Encoder provides the servo drive with information such as position and angle to complete servo loop

control. User can check if encoder signal is normal or not via Lightening.

(1) Checking encoder signal

Click on

in Performance center window or select Encoder test/tune from the submenu of

Tools to open the window for checking encoder signal. The windows for digital encoder and analog

encoder are different.
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Encoder type: Digital

.Index I .Error

I Position| 26 .878 mm I

Figure6.8.1 Digital encoder

e

Encoder type: Analog

e
I Paosition —1843593

count I

Lissajous offsetiscales
enc_cos_g 1 .00008
enc_sin_g 1 .008800
enc_c_ofs B.000008
ent_s_nfs| B. 000008

‘

=101

(2) Checking encoder value

Figure6.8.2 Analog encoder

Digital encoder signal and analog encoder signal are digital pulse and sine wave signal with 90

degrees phase differences. Manually move motor for a known distance and check if the value in

Position field is the same. While using analog encoder, use Lissajous figure to check if the signal is

normal.

(3)

Checking index signal

Use Index indicator in figure 6.8.1 or 6.8.2 to check if the Z-phase signal of encoder is normal. Index

indicator blinks green as the servo drive receives Z-phase signal.
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(4) Lissajous figure
While using analog encoder, use Lissajous figure to check if the signal is normal. Normally the
Lissajous figure of analog encoder signal must be a circle. The radius of that circle should be 977.4
to 1,954.8. If the radius is not within this range, it means the signal is too strong or too weak and the
encoder must be readjusted. To obtain Lissajous figure, motor must move to let the encoder output
signal, as figure 6.8.2. If motor does not move, there will be no circle and only a dot will appear in the

display area.

Besides, if Lissajous figure is not ideal due to different amplitudes of analog encoder signals or the
center of the circle is not in the center of the display area due to zero level offset, click on Tune
button for adjustment. To use this function, motor must move slowly and let the encoder outputs

signals for at least 10 grating periods.

6.9 Error map function

The accuracy of linear motor is determined by the linear encoder installed on the positioning platform.
Normally the positioning accuracy of positioning platform can be measured and corrected by using laser
interferometer. With laser interferometer, the errors can be obtained. D1 servo drive provides a function
called Error map function, which allows user to input the errors. With the information, the servo drive is
able to calculate compensation value between fixed distances by linear interpolation to improve
positioning accuracy. In Error map window, user needs to set Interval and Total points before inputting

the errors.

Note:

1.  The home position is the start position for Error map function to compensate in positive direction. Please
perform homing before using Error map function.

2. If controller would like to receive feedback pulses from the servo drive and enable Error map function at the

same time, select Use emulated encoder in Encoder tab.
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6.9.1

Setting error map function

To use Error map function, please refer to the instructions below.

Step 1:

Open Application center and select Error Map tab.

File Flasl

Open/Save file

Al Application
4 Load from Flash/Save to Flash

| Backlash

emp

Step 2:

6-48

Error map [

Time: 16/ Jul/ 2015 10:08:15

—Map attribute

Interval | 188 mm

Total points | 11

—Status
¥ Error map enable
B Error map active MHomed

Index

Position
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Error

S om e S
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200
300
400
500 | [ =
600
700

il e

00
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0.09 === smpemene oo mneomee

> Encoder (mm )

Figure6.9.1.1 Error map page

Error[mm}

Error map curve

0 100 200 300 400 500 600 70O 800 900 1000 1100

Set Interval and Total points. Input the errors into the fields of Error. User is allowed to use

different units. In figure 6.9.1.1, the compensation range is from 0 to 1,000 mm. Interval is set

to 100 mm. Total points is set to 11. The errors in the fields of Error are obtained by laser

interferometer. Each value represents the positioning error at each target position. For

instance, for target position 100 mm, the actual position measured by laser interferometer is
100.002 mm.
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—Map attributes
Interval | 188 .
Total paints [ 11 Reminding user that the
it modified compensation
* Data different from flash * value has not been saved
to the servo drive Flash.
Index | Position [EA
| mm mm
0. 0| [@
1. 100| [@.882
2. 200 [@.81
3 300 [@.684
4 400 [-B.8086
5. 500 [-B.@14
6. 600 [—B.@84
7. 700| [@
8. 300 |[@.@84
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Figure6.9.1.2 Setting Error map function

Note:

1. After inputting errors into the fields of Error, the input values will be rounded to integer multiples of
encoder resolution. For instance, if encoder resolution is 2 ym, input value 1 yum will be converted to
2 um. If input value is 0.5 uym, it will be converted to 0 um.

2. The smallest digit of displayed accuracy is in third decimal place. Please select appropriate units for
Position and Error.

3. While using Error map function with torque motor, no matter how many revolutions the torque motor
has run for, as long as the position is the same, the compensation value is the same. Set the
compensation points for one revolution in the field of Total points. At this time, Interval cannot be
set.

Step 3: Check the checkbox of ™ Emormapenable
Step 4: Click on Flash on the menu bar and select Send table to Flash. If other parameters
(parameters not related to Error map function) have been modified but have not been saved to

the servo drive Flash, the window shown in figure 6.9.1.3 will appear. If not, please go to step 6.

Compare parameters RAM to FLASH_‘ M

51 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 ta
Press "‘Cancy

Clicking on Continue button to save Error map table to the
servo drive Flash will reset the servo drive. If parameters not
related to Error map function have been modified but have not
been saved to the servo drive Flash, please save these
parameters to the servo drive Flash first.

Figure6.9.1.3
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Step 5:  Click on Cancel button to return to the main window. Save parameters to the servo drive Flash.
Then go to step 4 again.
Step 6: Click on Yes button to save Error map table to the servo drive Flash. After that, the servo drive

will be automatically reset.

confirm ﬁ

Cancel button

Figure6.9.1.4

6.9.2 Enabling error map function

After Error map table is set in the servo drive, the servo drive is able to compensate the errors after

homing. D1 servo drive provides two ways of homing, please refer to below.

(1) Homing with controller
Set input function Home OK, start err. map. (Refer to section 5.4.) We assume the digital input of
this input function is 12, as figure 6.9.2.1. The controller sends pulse command or voltage command
to the servo drive to let the motor move to the home position. After that, the controller inputs signal

via 12 to the servo drive to enable Error map function.

= 1/O center ‘ ‘ @@ﬁ

Inpuis Qutputs

State Invert
A

11 |Axis Enable

icy
pull up I 12 ' Home OK.start err. map

> =
-
" pull down I—| ‘
I3 |Start Homing ﬂ ‘ r
B
& pullup 14 |Right (+> Limit Switch ﬂ - r
" pull down 15 |Motor Over Temperature ﬂ -l W
C
& pull up 16 |Left <> Limit Switch | o
 pull down
D
19 |Not Configured ﬂ J r
& pullup 110 Hot Configured ﬂ J r
" pull down 111/ Mot Configured hd o T
112 HNot Configured ﬂ ‘ r

Set Default

Figure6.9.2.1
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(2) Homing in stand-alone mode

Open Performance center, click on M (Refer to section 6.2.)

®  How to check if Error map function is enabled
If user would like to check if Error map function is enabled or not, go to Error map tab and check

Error map active indicator. If Error map active indicator becomes green, it means Error map
function is enabled.

6.9.3 Saving and opening error map table

The error compensation values set in Error map window can be saved to Flash or as file and that file can
be opened in Error map window again, as figure 6.9.3.1. As described in section 6.9.1, select Send table

to flash from the submenu of Flash to save Error map table to the servo drive Flash. Please be noted

that ™ (Refer to section 5.7.1.) in the main window cannot save Error map table to the servo drive Flash.

#A| Application cen‘ter_‘ A

File Flash Wiew

E Homing Backlash

Save

|[File: C\mega_fabs\d1_2_pitch4.empj|
==

\ 4

HIWIN MIKROSYSTEM CORP.

o . 2 wmm R 0 000 O O aa
RO [ meg tibs -] = e MBIBO: | )] megn fobs E| e B
= =i EEGE: ! = =8 : CEE:
=3 = : et cp210x 2014/3/19 F505:26 1
itrE | cp210x 2014/3/19 F5£05:26 e \cp
dee 2014/3/19 F£05:26 1 d 2014/3/19 F£05:26 1
! []d1_2_pitcha emp 2014/3/24 £508:35 | ! |_d1.2 pitchd emp 2014/3/24 E 0835 |
S S
= =
e e
¥ ¥
EiE EhE
a, .
w A
g 4 1 b et 4 . 3
wzemw: | =] D wxzeED: | > [ ErERO
TFEIERD [Exror mep files (*emp) =] ECH TEFHERNT) |Exror mep files (* emp) =] BUH
Figure6.9.3.1
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6.9.4 Changing the start position of error map function

To change the start point of Error map function, click on View on the menu bar and select Advanced from
the submenu. The setting page shown in figure 6.9.4.1 will appear. Input the desired start position into the
field of Start position. Click on Next button and the motor will move for one interval in positive direction.
Click on Previous button and the motor will move for one interval in negative direction. The value of Error
in Status area will be updated to the corresponding error compensation value. The red dot on error
compensation curve represents the value of Encoder. The value of Feedback pos equals the sum of

Encoder and Error values.

= T 5
Al Application center e ﬂ‘d—hj
File Flash Wiew
Homing Backlash Emor map Resolver | Absolute resolver |
File: untitled emp Time: 16/ Jul /2015 10:46:02
b dalhie —Status
Start position [ @ mm I ¥ Ertor map enat
B0 — __MError map active _AHomed
Total points | 11 Encoder| 99.998 mm Mext
Error| 8. BA2 mm
Feedback pos| 188. 888 mm
=encoder+error
Index Position Errar + |Error { mm}
| mm mm 0.01:--
0. o| [@ :
= 1. 100| [@.002 0.005:-
2 200 | [@.81 i
3 300| |B.884 y ¥ ' . o
4. 400 | [—@.886 ° SRR S S S S S
5. 500 | [-8.814 :
B. 500 | [—@.084 -0.005: -
1 o : ! ; ; i ; ; ! ! i ; ;
8. 800 B_'_BB4 ) e |
g 900 | [B.886 : : ] : : T i ! : : | !
10. 1000 | [@.082 : . i i : ; : i i
o 100 200 300 400 500 600 700 800 900 1000 1100
- Encoder { mm )

Figure6.9.4.1

Note:
To compensate the errors in negative direction, input the stop point in Start position field and set the interval in
Interval field. For instance, input -1000 in Start position field, 100 in Interval field and 11 in Total points field.

Then the compensation positions will be -1000, -900, -800, ..., -100, 0, starting from index O.
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(1) When home offset = 0 and start position = 0

When home offset and start position are both zero, the effective range of Error map function is

defined by index. Error map function is applied for operation in forward direction, starting from index.

For operation in negative direction, Error map function is not applied.

Table 6.9.4.1
Home Start .
Offset | Position Siiesive Lenge
Effective range
A
0 0 + Position S
mm mm Z
index
Servo drive coordinates = 0

(2) When home offset # 0 and start position = 0

When home offset is not zero and start position is zero, the effective range of Error map function is

the same as the one when home offset and start position are both zero.

Table 6.9.4.2
Home | Start .
Offset | Position Effective Range
Home offset
=100 Effective range
[ A~
—
100 0 + Position
mm mm Z% »
index ' '
Servo drive coordinates = -100 | Servo drive coordinates = 0
Home offset = -100 Effective range
e N
<& q N
+ Position
-100 0 >
mm mm Z%
Servo drive ]
coordinates index
=0 Servo drive coordinates = 100
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3)

When home offset = 0 and start position # 0

When home offset is zero and start position is not zero, index will be regarded as reference for the

effective range of Error map function. The effective range of Error map function varies with start

position.
Table 6.9.4.3
Home | Start .
Offset | Position Siiesive Lenge
Start position Effective range
=100 N
0 100 >
mm mm A
index + Position
Servo drive coordinates = 0
Start position
=-100
Effective range
) N
0 -100 + Position
mm mm >
.
index
Servo drive coordinates = 0
(4) When home offset # 0 and start position # 0

When home offset and start position are both not zero, the effective range

varies with start position. It does not vary with home offset.

of Error map function

Table 6.9.4.4
Home | Start _
Offset | Position Effective Range
Start position
=100
Home offset —> Effective range
=50 N
50 100 < >
mm mm -
index + Position
Servo drive coordinates = -50 | Servo drive coordinates = 0
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Home | Start .
Offset | Position Effective Range
Home offset
=100
Start position Effective range
=50 NG
100 50 >
mm mm _
index + Position
Servo drive coordinates = -100 Servo drive coordinates = 0
Start position Home offset
=-100 =50
Effective range
50 -100
mm mm + Position
[
index
Servo drive coordinates = -50l Servo drive coordinates = 0
Start position Home offset =
=-50 100
Effective range
100 -50
mm mm + Position
|
index . .
Servo drive coordinates = -100 | Servo drive coordinates = 0
Home offset ~ Start position
=-50 =100 Effective range
< > ¢ » N
- ™~
-50 100
mm mm >
Servo drive Ax
coordinates .
=0 index + Position
Servo drive coordinates = 50
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Home | Start .
Offset | Position Siiesive Lenge
Home offset Start position
=-100 =50 Effective range
< > < > Al
N\
-100 50
mm mm >
Servo drive Ax
coordinates index + Position
=0 Servo drive coordinates = 100
Start position
=-100
Home offset
=-50 Effective range
A
-50 -100
mm mm + Position
T
Servo drive index
coordinates Servo drive coordinates = 50
=0
Home offset
=-100
—
Start position
=-50
P Effective range
-100 | -50 — —
mm mm + Position
Servo drive index
coordinates  Servo drive coordinates = 100
=0
Home offset
= Start position Effective range
=100 N
100 100
mm mm Z >
index . . + Position
Servo drive coordinates = -100 Servo drive coordinates = 0
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Home Start .
Offset | Position Effective Range
Home offset
= Start position
=-100 Effective range
A
N\
-100 -100 + Position
mm mm M >
Servo drive index
coordinates = Servo drive coordinates = 100
0

6.10 Compensation function for resolver signal

The absolute accuracy of a resolver could be influenced by the quality of its signal. If its signal is properly

compensated, the absolute accuracy can be enhanced. The compensation table for resolver signal is set

for user and only needs to be reset when the servo drive or motor is changed.

Note:

The function can only be used when motor with resolver is used.
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6.10.1 Operational description

To enable signal compensation function for resolver signal, please refer to below.

Step 1:

Step 2:

Step 3:

6-58

Open Application center. Select Advanced from the submenu of View on the menu bar.

Resolver tab appears as figure 6.10.1.1.

#A| Application center i ‘ ‘ ¥ l"ilﬂlé]
File Flash [View]
Homing I v | Advanced I Error Map Resolver Absolute Resolver
File: M1-equip emr Time: 04 /Mar {2014 14:12:01 Position Units
deg )
Homming...
' Learning... |
Sector Offset(sin) Offset(cos) Gain = =
Start learning
0./ 8. 8888868 H.800008 1.866808 =|
1./ B.980800 d.80088d 1.80884 Num sectors [115
2. || B.8888868 d.800008 1.866808
2 |[0.0680880 0.660000 1.A6660 sector 90 NG
4. || 8. 8888060 A.800008 1.866808 Status i
5.|| 8. 0000008 0.008008 1.0606800 [ Resolver compensation enable
B T T T
5 |acudauag 20038009 1-0m0g MResolver compensation active  _{Homed
7./ B.8888860 d.800008 1.866808 i
2 || 0.600008 .060800 1. 06068 CeatingivEl ooy,
7 . 8866868 deagis
9./ 8. 888800 A.800008 1.866808
10.|| B .BBBAAA H.8PBBaA 1.88808 BT
11 |[0-eonpan . 6e8A0A 109000 b bl
12.|| B .BBBAAA H.8P0008 1.866808
12.|| B .BBBBAH H.80000a 1.8608068
14.|| B .BB@AAA A.800008 1.86608
15.|| B .BBBAAA H.8PBBaA 1.880808 -

Figure6.10.1.1

Set learning velocity. The default setting is 9 deg/s. The suggested setting range is from 9 deg/s

to 18 deg/s.

Click on Start learning button to create signal compensation table. The motor starts homing,

and then the signal compensation table will be created. After the signal compensation table is

created, the motor moves to the home position again. This may take around two to four

minutes. After homing completes, message “go back home ok.” appears, as figure 6.10.1.2.

HIWIN MIKROSYSTEM CORP.



HIWIN.

MD20UEO01-2206
D1 Servo Drive User Manual Tuning

#A| Application center 1 ‘ K ) = | B | )

Fle Flash View

Homing Backlash Error Map Resolver Absolute Resolver
File: M1-equip.emr Time: 04 /Mar/2014 14:12:01 Position Units
deg
=
Homming. ..
[ Learning...
1 i sfully. Go back to home position...
I go bhack home ok.
Sector Offsetisin) Offset(cos) Gain - =
Start learning
0./ —189 .845 42.9183 A.786819 =
1/ —99.4688 40.4497 a.974891 Num sectors [115
2./ —98.9851 23.5173 B.272876
3./ =78 .8245 -1.97821 B.977155
4/-63.9613 -26.3912 8.780029 Status ||
5[ -89.9985 —32.4292 8.983355 [~ Resolver compensation enable
& lmbloiils =12 0885 A9 B5HAN MResolver compensation active  _{Homed
7. -52.1584 —22.5116 B.763433 j
5 |[-34.9192 —11_91@5 ©.983977 LCETIENERE ]
9 . 9866868 deqgis

9. -8.46997 1.54346 B.786261

10.//15.6281 17.5668 A.282857 BT

11 |[22.9288 21.8575 0.981808 b bl

12.||15.6815 21.8498 A.285574

12, ?.63228 29_.2246 B.986751

14| -5 .74288 4% .2985 B.7764%78 * Modified *

15.|| —28.8862 ?7.7064 B.92923515 - *Data different from flash *

Figure6.10.1.2

Step 4:  Check the checkbox of ¥ Resolver compensation enable

Step 5: Save the signal compensation table to Flash, please refer to step 4 to step 6 of setting Error
map function in section 6.9.1.

Step 6: Click on Variable Tuning button in Resolver tab of Application center. The servo drive will
drive the motor to find proper parameters. The velocity stability can be improved. This may take

around two minutes.

Step 7:  Go to the main window of Lightening and click on M to save parameters to Flash.

6.10.2 Enabling signal compensation function

The method of enabling signal compensation function is the same as the one of enabling Error map

function. Please refer to section 6.9.2.

6.10.3 Saving and opening signal compensation table

The methods of saving and opening signal compensation table are the same as the ones of saving and
opening Error map table. Please refer to section 6.9.3. The file extension of signal compensation table

is .emr.
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6.11 Compensation function for absolute resolver signal

The compensation table for absolute resolver signal is set for user and needs to be reset only when the
servo drive or motor is changed. Before resetting the compensation table for absolute resolver signal,
please initialize the absolute resolver first. After that, start to perform compensation function on absolute

resolver signal.

Note:
(1) The function is only available for the servo drive which supports absolute resolver.
(2) Before performing this function, please completes homing first.

6.11.1 Operational description

To enable compensation function for absolute resolver signal, please refer to below.

Step 1: Open Auto phase center and complete phase initialization.

Step 2:  Enable the motor and move the motor to home position.

Step 3: Open Homing tab in Application center. Ensure Home offset is set to 0 count.

Step 4: Select Advanced from the submenu of View on the menu bar. Absolute Resolver tab appears
as figure 6.11.1.1.

Step 5: Click on Start Initialization button in figure 6.11.1.1. The information and message

automatically shows after completion.

i #| Application center . @l@ﬂ1
[Fle Flash [View.
| Homing ¥ Advanced E | Error Map Resohar Abgolule Resolver !
File: testemd Time: 03/ Jul i 2012 17:08:35
el “ Please make sung comact procedures befona you modify parameters in this page. *
Inferal 208

Tolal paints | 4681

Index Fosmion Emaor -
count count L Sacior 011-591[5"” GﬂBE“CDE:l Galn
! |
0 o| [egaE S| Il zaion 114 [~6.96802  14.5753 | B.995966 |
= 200| (@39 115 [-7.55353 | 11.8379 | B.997550
2 400 .?:2“ Check Resalver Data
3. 500 | 7449

- B0 | Y658
| 5 1,000 | 7866

Figure6.11.1.1
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Step 6: Click on Check Resolver Data button in figure 6.11.1.2. If the check is OK, Data check window
appears as figure 6.11.1.3. If not, Error window appears as figure 6.11.1.4 and please repeat

step 5. If the check fails for three times, go to Resolver tab and decrease the value of Learning
velocity. Then repeat step 5.

' Advanced I |Er|'urMaD Resohar

File: tastamd Tirme: 031 JulF 2012 17:05:35

Map atiributes

* Please make sure commect procedures befode you modify paramaters in this page. *

Inenqal 268
Tolal paints | 4681

Sector  Offeet(sin)  Offseticos) Gain
114 [-6.96882 14.5753 | B.995%66

I I 115 [-7.55353 11.B37% |@_99755@

Check Resolver Data

Stan Indlialization

Figure6.11.1.2

Data check u

|| Data check OK!

Figure6.11.1.3

Start Initialization Seclor  Offsei(sin)  Offsst(cos) Gain
114 [ -6.96P82 |14.5753 | @.995%66

115 [ -7.55353 [11.8379 |©.997550

Check Resolver Data

I’ Please make sure Index = 14 = & = 15 = data ’I
- ==

@ Please do initialization again!
BE |

Figure6.11.1.4

HIWIN MIKROSYSTEM CORP. 6-61



HIWIN.

MD20UE01-2206

Tuning D1 Servo Drive User Manual

Step 7:  Go to the main window of Lightening and click on M to save parameters to Flash.

Step 8: Save the signal compensation table to Flash, please refer to step 4 to step 6 of setting Error
map function in section 6.9.1.

Step 9:  Open Auto phase center and perform phase initialization again.

Step 10: For creating signal compensation table, please refer to section 6.10.1.

6.11.2 Enabling signal compensation function

The method of enabling signal compensation function is the same as the one of enabling Error map

function. Please refer to section 6.9.2.

6.11.3 Saving and opening signal compensation table

The methods of saving and opening signal compensation table are the same as the ones of saving and
opening Error map table. Please refer to section 6.9.3. The file extension of signal compensation table

is .emr.
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7.1 LCD panel

7.1.1 Description
1:X i
Page number Axis name
I SV RDY
LED indicator
Figure7.1.1.1 LCD panel
Table7.1.1.1 Function description
Name Function
Display Displays parameter name, value, status and motion.
Page number T.here arelfour pages in the LCD display. The current page number is
displayed in the upper left corner.
Axis name is displayed in the home page. Axis name can be modified in
Axis name the main window of Lightening, please refer to section 5.1.3. If an error or
a warning occurs, its message will be shown here as well.
LED indicator | Displays servo drive status, please refer to section 9.4.1.
Static cursor: A blinking underline means the parameter can be edited.
c Dynamic cursor: A solid blinking square cursor means the parameter is
ursor ; . S
being edited or the motor is jogging.
No cursor: Displays parameter only.
Up key Select selection, set parameter value and jog the motor.
Down key Select selection, set parameter value and jog the motor.
F ke Switch among four operation modes and switch among editing modes
y while setting parameter value.
Enter key Enter status display selection, save parameter value and confirm motion.
Note:

The LCD panel of CoE model can only be used to monitor servo drive status.

7-2
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7.1.2 Description of operation page

There are four pages in the LCD display:

(1)
(2)
3)
(4)

Home page
Display parameters page
Change parameters page

Actions page

Press F key to switch among modes. For the structure of the LCD display, please refer to figure 7.1.2.1.

Note:

The LCD display of CoE model only shows home page.

(1)

(4)

Home page
The home page displays the enabling or disabling status of motor, error message, warning message

and axis name.

Display parameters page
The display parameters page displays parameters, such as motor feedback position, position
command, position error, feedback velocity, velocity command, I/O status and motor status (phase

initialization, moving, homing and error map function).

Change parameters page
Go to change parameters page to modify servo gain, velocity loop gain, operation mode, pulse type,

advanced parameters and save parameters from RAM to Flash.

Actions page
Go to actions page to enable or disable motor, jog motor, move to absolute target position, clear

coordinates to 0, perform auto tuning and set motor model.
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Feedback
Position
Reference
Pasition
Pasition
Errar
Feedback
Welocity
Reference
Welocity
Welocity \
Error
Actual
Current
Carrpriand
Current
Analog
Command
Bus
Woltage
Amplifier
Jemperaturs [F} Mates for HOME Page(Display Statusy
1. It shiwes an the first line, ENABLE or DISABLE
12T 2. Ifthere is 2 warning, it shows on 2nd line the warning message.
3. Ifthere is an error, the 2nd line will show emor message.
2 1 Exarnples:
1 Display HOME Page
Parameters Page
12
13
14
15
1]
- [F]
10 Enable/Disable § o
A Move to previous (] soback one level
111 ¥ Mowe to next
A Positue jog
112 Jog ¥ tegaiue jog
4 A Move to previous Go back one level
o1 Adions Page ¥ Move to next
Moving to desired A& Wlowe to target
0 X destination position| ¥ Backto Home
\ |::) @
A Moveto previous Go backons leval
03 | ¥ Move to next
WVelocity A .
uiBRK LIOGI O P : ¥ S RICUOGMOVRD)
ﬁ] A Move to previous EI Be back ane level
Fhase Init W Move to next a
Target Postion ::> ¥ Setdesied destnation position
M oving A Movetn previou [€] o back one lewel
¥ Move to next
Homed Set Encoder
Pastion to Zero
ERR_MAP A Move to previous
¥ Move o next A VES
WVERSIOMN Auto Tune
€] 5o back ane tewel
A Move to previous
¥ Move to next # Choose motor type
Change I ctar Set : [€] 5o bask ane fewel
Parameters P
Save to Flash L

H_wel_max

BReEs

Figure7.1.2.1 The structure of the LCD display
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7.2 Home page

When power is supplied to the servo drive, the LCD display shows the enabling status of the connected

motor. For the displayed abbreviation, please refer to below.

Table7.2.1 Enabling status

Displayed Abbreviation Description
SV RDY The motor is enabled.
SVNRDY The motor is not enabled.

If an error or a warning occurs, the error message or warning message will be shown in the second line,
as figure 7.2.1. For the description of error message or warning message, please refer to tables 7.2.2 and
7.2.3. For D1 firmware version 0.234, D1 CoE firmware version 0.314 and previous version, the LCD
display shows the abbreviation of error message or warning message. For D1 firmware version 0.235, D1

CoE firmware version 0.315 and later version, the LCD display shows error code or warning code.

1:X 1:X
SVNRDY SV RDY
lError occurs.
1 SVNRDY 1 SVNRDY
EO1SHORT ERR EO1

(a) Abbreviations of error message and warning message (b) Error code and warning code

1 SVNRDY 1 SV RDY
X X

lError occeurs. IWarning occurs.
1 SV RDY
WO1SWLL

Warning occurs.

Figure7.2.1
Table7.2.2
No. Abbre'\\//::tsigggtz‘ 2L Error Code Error Message in Lightening
1 EO1SHORT ERR EO1 Motor short (over current) detected
2 EO020VERV ERR E02 Over voltage detected
3 EO3PEBIG ERR EO03 Position error too big
4 EO4ENCOD ERR EO4 Encoder error
5 EO5SWHOT ERR EO5 Soft-thermal threshold reached
6 EO6UVWCN ERR E06 Motor maybe disconnected
7 EO7D.HOT ERR EOQ7 Amplifier over temperature
8 EO8M.HOT ERR E08 Motor over temperature sensor activated
9 EO9UND.V ERR E09 Under voltage detected
10 E10V5ERR ERR E10 5V for encoder card fail
11 E11PHINI ERR E11 Phase initialization error
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No. Abbre'\\//:ztsiggg(g ity Error Code Error Message in Lightening
12 E12SER.E ERR E12 Serial encoder communication error
13 E13HAL.E ERR E13 Hall sensor error
14 E14PHERR ERR E14 Hall phase check error
15 E15CURER ERR E15 Current control error
19 E19HFLT ERR E19 HFLT inconsistent error
20 E20ATOPH ERR E20 Auto phase center not completed error
22 E22BUS.E ERR E22 DC bus voltage abnormal
23 E23NOET ERR E23 EtherCAT interface is not detected
24 E24HOM.E ERR E24 CiA-402 homing error

Note:

(1) For D1 firmware version 0.234, D1 CoE firmware version 0.314 and previous version, the LCD display shows
the abbreviation of error message or warning message.

(2) For D1 firmware version 0.235, D1 CoE firmware version 0.315 and later version, the LCD display shows error

code or warning code.

Table7.2.3
No. WAa?r?irr?g;/iI?/;[Losr;:;e Warning Code Warning Message in Lightening
1 WO1SWLL WRN W01 Left SW limit
2 WO02SWRL WRN W02 Right SW limit
3 WO3HWLL WRN W03 Left HW limit
4 WO04HWRL WRN W04 Right HW limit
5 WO0SSVBIG WRN W05 Servo voltage big
6 WO6PE WRN W06 Position error warning
7 WO7VE WRN W07 Velocity error warning
8 WO8CUR.L WRN W08 Current limited
9 WO9ACC.L WRN W09 Acceleration limited
10 W10VEL.L WRN W10 Velocity limited
11 W11BOTH WRN W11 Both HW limits are active
12 W1212T WRN W12 12T warning
13 W13HOM.E WRN W13 Homing fails
14 W14HOM.C WRN W14 Pulse command and homing conflict

Note:

(1) For D1 firmware version 0.234, D1 CoE firmware version 0.314 and previous version, the LCD display shows
the abbreviation of error message or warning message.

(2) For D1 firmware version 0.235, D1 CoE firmware version 0.315 and later version, the LCD display shows error

code or warning code.
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7.3 Display parameters page

Press Up key or Down key in display parameters page to switch among parameters, please refer to figure

7.3.1. The first line on the LCD display is parameter name. The second line is its value and status.

2 01FBPO

-369

|
2 02RFPO

-369

2 04POSE

10

1>
) <

-
u

-
=

)

&

)

[ ]
[ ]
[ J
Figure7.3.1
Table7.3.1 Descriptions of abbreviations
Displayed . . o .
Abbreviation Physical Quantity Description Unit
01FBPO Feedback position Feedback position count
02RFPO Reference position Position command count
04POSE Position error Position error count
10FBVE | Feedback velocity Feedback velocity LM: count/s
DD: rpm
11RFVE Reference velocity Velocity command LM:_ count/s
DD: rpm
. . LM: count/s
12VELE Velocity error Velocity error DD: rpm
30ACTC Actual current Actual current A _amp
31CMDC Command current Current command A _amp
40ANAC Analog command Voltage command (From Volt
controller)
41DCBU Bus voltage Line voltage Volt
50AMPT Amplifier temperature Servo drive temperature C
51SWTH Soft-thermal accumulator Software estlmat|on_for over -
temperature protection
52 12T 12T accumulator 12T estimation %
61 11 11 Input 1 -
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Displa_ye_d Physical Quantity Description Unit
Abbreviation
62 12 12 Input 2
6313 13 Input 3
64 14 14 Input 4
65 15 5 Isrllg:;s (Motor over temperature
66 16 16 Input 6
6719 19 Input 9 (Pulse command)
68 110 110 Input 10 (Pulse command)
69 111 111 Input 11
70112 112 Input 12
81 O1 o1 Output 1
82 02 02 Output 2
83 03 03 Output 3
8404BK 04/BRK Output 4 (Brake signal)
90PHAS Status: phase initialized The status of phase initialization
91MOVI Status: moving Motion status
92HOME Status: homed Homing status
93ERRM Status: error map active The status of error map function
94 VER Status: MDP version The status of MDP version

The status displays of O1 to O4 are described in figure 7.3.2. The abbreviations of statuses are provided

in table 7.3.2.

Output voltage

2 81 01
TRUE-HIGH

2 81 o1
FLSE-LOW

4

Output

logic value

Figure7.3.2 Output status display

Table7.3.2 The abbrevaitions of output statuses

Displayed Abbreviation Description
TRUE True
FLSE False
HIGH High voltage
LOW Low voltage
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7.4 Change parameters page

The third page in the LCD display is change parameters page which is used for setting parameters. There
are two areas, commonly-used parameter area and advanced parameter area, please refer to tables
7.4.1 and 7.4.3.1. In change parameters page, press Up key or Down key to switch among parameters,

please refer to figure 7.4.1.

Static cursor

Save parameters
from RAM to
Flash.

Setting
acceleration.

Setting
deceleration.

Setting
velocity.
Commonly- Setting the
used frequency of the Commonly-
parameter first set of filter. used
area parameter
area
Setting the
frequency of the
. second set of filter
Inversion of O4 3: No. 264
Advanced Press [J#] to go to \
parameter advancL; Advanced
area parameter area parameter
area

Note: Static cursor (blinking underline): The parameter can be edited.
(a) Displayed abbreviation (b) Displayed code

Figure7.4.1 Modifying parameters
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Table7.4.1 Table of commonly-used parameters (Set parameters based on actual situation.)
LCD No. Function Description
000 Acceleration fw%ttit:r? maximum output acceleration of motor during
001 Deceleration Set lthe maximum output deceleration of motor during
motion.
003 Velocity Set the maximum velocity of motor during motion.
024 1 Set the cutoff frequency of filter 1 in closed loop.
028 f2 Set the cutoff frequency of filter 2 in closed loop.
. The servo stiffness is stronger as servo gain is higher.
065 Servo gain . . -
The servo stiffness is weaker as servo gain is lower.
081 Lr;;aonumerator of electronic gear The numerator of electronic gear ratio (output)
082 The denpmmator of electronic The denominator of electronic gear ratio (input)
gear ratio
083 Scaling of analog voltage The scaling of velocity command
command (velocity mode) Set the corresponding velocity of unit voltage.
085 Scaling of analog voltage The scaling of current command
command (force/torque mode) Set the corresponding current of unit voltage.
Input range: 1~500
115 Smooth factor Larger smooth factor can have smoother motion profile.
0: Quadrature (AgB)
129 Pulse type 1: Pulse/Direction
2: Pulse up/Pulse down (CW/CCW)
130 Inversion of pulse command 0 Do not invert.
1: Invert.
0: Stand-alone mode
. 1: Position mode
212 Operation mode 2: Velocity mode
3: Force/torque mode
Switching between single-ended .
. . . 0: Single-ended
216 p_ulse signal and differential pulse 1" Differential
signal
221 Inversion of I1 0 Do not invert.
1: Invert.
264 Inversion of O4 0 Do not invert.
1: Invert.
Note:

For the corresponding parameter of each LCD number, please refer to table 7.4.3.1.
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7.4.1 Save to Flash

For how to save parameters from the servo drive RAM to Flash, please refer to below.

Step 1:  Press Enter key and select SAVEFL (There is a blinking cursor on the left of the second line.)

Step 2:  Press Up key or Down key to decide whether to save parameters from the servo drive RAM to
Flash. Select Yes to proceed.

Step 3:  When motor is disabled, a message “PROCESS.” appears when Enter key is pressed. This
means parameters are being saved to Flash. A message “FINISH !” appears as the process
completes, please refer to figure 7.4.1.1. If Enter key is pressed as motor is enabled, the motor
will be disabled.

—
W, YES PROCESS .
— “PROCESS."appears.

Wait for two seconds.

|

|

|

|

: Keys cannot be pressed
I FINISH ! as the message

l “FINISH !” appears.

1'

|

| e e I 1
: LEVEL ONE : LEVEL TWO
I |
I I
B 3 savern ij_’ SAVEFL
:"'|’ _ NO :
F 2
P
| : : E] v
: I | Dynamic |
Pl lcursor :
| |
I |
I |
I |

Wa|t for two seconds.

Figure7.4.1.1

7.4.2 Editing parameters

The parameters in the LCD display can be categorized into two types, enumerated type and
non-enumerated type. The parameters marked with “#” in table 7.4.3.1 are enumerated type. For
enumerated type, press Enter key to go to editing mode and set its value by pressing Up key or Down
key. For non-enumerated type, user needs to input value by himself. At this time, Up key and Down key
are used to move cursor or modify parameter value. Press F key to switch function. Take modifying
common gain (CG, LCD No. 065) as an example here. We assume that CG must be changed from 0.5 to
1.2. Go to the page of LCD No. 065 and follow the steps below.
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Step 1:  Press Enter key to go to the editing mode of LCD No. 065 (The dynamic cursor is on the left of
the second line.)

Step 2: Press Down key once to move the blinking cursor to the position of 0.

Step 3: Press F key once (The function of Up key and Down key is to change parameter value.).

Step 4: Press Up key twice to let the number become 1. For the switching sequence of numbers,
please refer to figure 7.4.2.2.

Step 5: Press F key once (The function of Up key and Down key changes to moving cursor.).

Step 6: Press Down key twice to let the blinking cursor move to the position of 5.

Step 7:  Press F key once (The function of Up key and Down key changes to changing parameter
value.).

Step 8: Press Down key for four times to let the number become 2.

Step 9: Press Enter key and CG has been changed to 1.2.

Note:

While using parameter editing function, please pay attention to the usage of F key.

(1) When F key is pressed for less than one second, the function of Up key and Down key can be changed to

moving cursor or changing parameter value.

(2) When F key is pressed for more than two seconds, the display changes to LEVEL ONE and the changes will

be ignored.

7-12
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Press F key to change
the function of Up key
and Down key to
changing parameter.

Press Up key twice to let
the number become 1.
(In the sequence of
0->0->1)

Press F key to change
the function of Up key
and Down key to
moving cursor.

Press Down key twice
to move the cursor
rightward.

Press F key to change
the function of Up key
and Down key to
changing parameter
value.

Press Down key for four
times to let the number
become 2.

(In the sequence of

>
1;2]

3 065 I Note:
- 1.2 I I For the switching sequence of |

| | numbers, please refer to figure 7.4.2)2.

Figure7.4.2.1 Use changing common gain (LCD No. 065) as an example of parameter editing
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(Space)

Figure7.4.2.2 The switching sequence of numbers
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7.4.3 Advanced parameter area

To go to advanced parameter area, please follow the steps below.

Step 1: Press Down key until the LCD display shows “+++”. Press Enter key (There is a blinking cursor

on the left of the second line.) to go to advanced parameter area. The advanced parameters are

listed in table 7.4.3.1.

Step 2: The operation in advanced parameter area is the same as what is described in section 7.4.2.

Step 3: Press Enter key after editing parameter. The LCD display will show the modified parameter and

its value. Press F key for two seconds to exit advanced parameter area. Please refer to the figure

below.

HIWIN MIKROSYSTEM CORP.

key or
m=n Down key
‘ to select
LCD NO.

|
|
|
|
|
|
|
Press Up l
|
|
|
|
|
081. I

Figure7.4.3.1 Advanced parameter area

Press Down key

once to move
one space
rightward.

Press F key
to go to
parameter
editing
mode.

Press Up key
for five times
until “5”
appears. (In
the sequence
of 121

>2>3>4>5)
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Table7.4.3.1 Advanced parameter table (Set parameters based on actual situation.)
LCD . . .
No. Name Definition Unit Default Value Max. Min.
Set the maximum acceleration of
motor during motion (Suggested LM: count/s?| Refer to section 31
000 X_ace value: Ten times of the maximum | DD: rev/s? 8.1. 2% -1 1
velocity of motor).
Set the maximum deceleration of
001 X dcc motor during motion (Suggested LM: count/s?| Refer to section 031_ 1 1
— value: Ten times of the maximum | DD: rev/s? 8.1.
velocity of motor).
The deceleration of motor for
emergency stop
(Suggested value: . 5 .
002 | X.dec kil | (1) Torque motor: Two times of | oM- count/s®| Referto section| g, 1
. . DD: rev/s 8.1.
the maximum deceleration
(2) Linear motor: Ten times of
the maximum deceleration)
The maximum velocity of motor Refer to the
during motion (Suggested value: LM: count/s 31
003 X_vel_max . i catalogue of 231-1 1
Do not exceed the rated velocity DD: rpm
motor.
of motor)
007 X_p2p_pos] Flé)zsg;on 1 of point to point motion count 0 2911 |- (2911)
008 | X_p2p_pos2 (PF‘,’ZSS')O” 2 of pointto pointmotion |, ¢ 10000 211 |- (291.1)
024 X_f1_fr Cutoff frequency of filter 1 in Hz 500 5000 0
closed loop
028 X_f2_fr Cutoff frequency of filter 2 in Hz 0 5000 0
closed loop
. Proportional gain of current loop ) Refer to section
032 X_Upi_kp (D axis) 6.6.5. 100000 1
033 X_Upi_ki Int_egral gain of current loop (D ) Refer to section 100000 0
axis) 6.6.5.
039 X_index_vel Homing speed (Slower speed) count/s 10000 231-1 1
040 | X index tout | J€maximum search time of 66.67us 25 sec 231 1 1
homing procedure
048 X_st_vpg Veloc]ty gain of SW method 1 ) 0.001 100 106
enabling
049 X_st.cg | Sommongain of SWmethod f i 0.3 100 | 0.001
enabling
050 X_max_err The maximum position error count 1 pole pair pitch | 231-1 1
059 X_vpg Velocity proportional gain of ) 0.001 1 106
closed loop
064 X_affg Acceleration feedforward gain of ) 0 1 0
closed loop
065 X CG Servo gain - 0.3 10 0.01
066 X_sg_run Schgdule gain (Gain during ) 1 10 0.01
moving)
067 X_sg_idle | Schedule gain (Gain of ] 1 10 0.01
in-position )
074 X_tr_time Debounce time of in-position 66.67us 100 ms 231-1 0
075 X_tr Target radius of in-position count 100 2%1-1 0
077 X_mass Load mass of linear motor Kg 2 2000 0.15
078 X_minert Moment of inertia of rotary motor Kg*(m”*2) 0.00002 50 106
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LCD . . .
No. Name Definition Unit Default Value Max. Min.
079 X_gearRatyio | Gear ratio of AC servo motor - 1 100 1
080 Vemd_offs Offset correction of analog input Volt 0 10 -10
081 X cmd ext N Thg numerator of electronic gear ) 1 231 4 1

- == ratio (output)
082 X cmd ext M The deqommator of electronic ) 1 231 4 1
- == gear ratio (input)
The scaling of velocity command
X_cmd_ext_v_ | The corresponding velocity of unit | LM: mm/s %1038 |_2 4%1038
083 sc voltage (Suggested value: Rated DD: rpm 1 mm/s 3.4710 3.4710
velocity/10)
Deadband of velocity command
084 X_cmd_ext v_ When mput voltage is smaller than Volt 0 10 0
dz this setting value, velocity
command is 0.
X cmd ext i The scaling of current command Motor peak
085 — " —""—— | The corresponding current of unit A _amp/V P 3.4*10%8 |-3.4*1038
sc current/10
voltage
Deadband of current command
086 X_cmd_ext i When mput voltage is smaller than Volt 0 10 0
dz this setting value, current
command is O.
088 X_pos_err_wa Warning threshold of position count 0:5 pole pair 031 _ 1 1
rn_win error pitch
089 X_venl_\t;:'vri:]_war Warning threshold of velocity error count/s 108 3.410% 1
- Refer to the
090 X_Resistance | Resistance of motor (Line-Line) ohm catalogue of 50 0.01
motor.
Refer to the
091 X_Inductance | Inductance of motor (Line-Line) mH catalogue of 250 0.01
motor.
092 X_vel_stop | Velocity for activating brake count/s 0.05 mm/s 3.4*1038 1
093 X—dec')'\é'kaE“T Delay time for activating brake 66.67us 500 ms 291 1 1
094 | X _delBrkToDis | Action time of brake 66.67us 50 ms 231-1 1
095 X_index_offs | Home offset count 0 231-1 0
114 X_Aer;c;_muIF Multiplier factor of analog encoder - 8000 8000 1
115 | X"OWSMI2 | smooth factor ; 100 500 0
Pulse type
0: Quadrature(AgB)
129# | X_pulse_mode | 1: Pulse/Direction - 0 2 0
2: Pulse up/Pulse down
(CW/CCW)
Invert pulse command.
130# X_pulse_dir 0: Do not invert. - 0 1 0
1: Invert.
Trigger method of pulse command
131# X fall_rise 0: Falling edge - 0 1 0
1: Rising edge
Command input type in velocity
1308 X_cmd_pwm_ mpde and force/torque mode ) 0 2 0
mode 0: Analog
1: PWM 50%
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LCD . . .
No. Name Definition Unit Default Value Max. Min.

2: PWM 100%
133 out_config[0] - 0 215-1 0
134 out_config[1] - 0 215-1 0
Setting O4 output signal.
135 out_config[2] - 0 215-1 0
136 out_config[3] - 0 215-1 0
137 out_config[4] - 49346 215-1 0
138 out_config[5] _ . - 32828 215-1 0
: Setting O1 output signal.
139 out_config[6] - 98 215-1 0
140 out_config[7] - 135 215-1 0
141 out_config[8] - 8 215-1 0
142 out_config[9] - 0 215-1 0
Setting O2 output signal.
143 out_config[10] - 0 215-1 0
144 out_config[11] - 0 215-1 0
145 out_config[12] - 0 215-1 0
146 out_config[13] - 0 215-1 0
Setting O3 output signal.
147 out_config[14] - 0 215-1 0
148 out_config[15] - 0 215-1 0
Setting motor over temperature
signal.
X_StldmotTOv | 0: No setting
1524 r 80~85: 11~16 - 84 89 0
86~87: 111~112
88~89: 19~110
Enable/Disable software limits.
155# | XSW_POS_PIO | o micable software limits. - 0 1 0
t en ) o
- 1: Enable software limits.
X hw lim orot Enable/Disable hardware limits.
156# = en P 0: Disable hardware limits. - 1 1 0
- 1: Enable hardware limits.
157 X_emu_N The numerator of emulated ) 1 231 4 1
encoder output
158 X_emu_M The denominator of emulated ) 1 231 4 1
encoder output
164 X—engl—rad' Index radius of emulated encoder count 10 231-1 1
165 | X_emu_i jitter | Filter factor of emulated encoder count 1 2%1-1 0
172 X_vsf.fr VSF frequency Hz 0 200 0
173 X_vsf.xi VSF damping factor - 1 1.5 0.001
Enable/Disable VSF.
174# X _vsf_en 0: Disable VSF. - 0 1 0
1: Enable VSF.
179 X _home_vel Homing speed (Faster speed) count/s 20000 231-1 1
Homing mode
180¢ |X_home_option O Go Ie_ft or right for _homlng. ) 1 1 0
1: Homing by searching for near
home sensor or index signal.
181# | X_home_DIR | Start direction of homing - 0 1 0
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LCD
No.

Name

Definition

Unit

Default Value

Max. Min.

0: Left
1: Right

182#%

X_home_opt0 _i
ndex

Set whether to search for index
when first homing mode is used.
0: Home position is at the middle
of travel distance.

1: Home position is at index.

183#

X _home_left S
w

Left side condition
0: None

1: End stop

2: Limit switch

184#

X_home_right_
SW

Right side condition
0: None

1: End stop

2: Limit switch

185

X_home_wall_
CurrThrshld

The current for finding end stop

(Note: curr_drv_peak is the peak
current of the servo drive.)

(A_ampx10
00)/(curr_dr
v_peak)

231-1 1

186

X_home_wall_
CurrTime

The time for finding end stop

msec

231-1 1

187#

X_home_select
_Speed

The initial speed of the second
homing mode

0: Slower speed

1: Faster speed

188#

X_home_searc
h_option

The homing method of the second
homing mode

0: Search for index only.

1: Search for near home sensor
2: After near home sensor is
found, move leftward and search
for index.

3: After near home sensor is
found, move rightward and search
for index.

189

X_backlash

Backlash

count

231-1 0

190%

X_r_compens_
en

Enable/Disable resolver signal
offset compensation

0: Disable compensation table.
1: Enable compensation table.

209*

X_Use_Dynami
cBrk

Dynamic brake
0: Do not use dynamic brake.
1: Use dynamic brake.

212#

X_oper_mode1

Primary operation mode
0: Stand-alone mode

1: Position mode

2: Velocity mode

3: Force/torque mode

213#

X_oper_mode2

Secondary operation mode
0: Stand-alone mode

1: Position mode

2: Velocity mode

3: Force/torque mode

216*

LCD.sing_or_dif
f

Switch between single-ended
pulse signal and differential pulse
signal.

1: Single-ended pulse input

0: Differential pulse input
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LCD
No.

Name

Definition

Unit

Default Value

Max.

Min.

217#

LCD.buff_inv

Invert buffered encoder output.
0: Do not invert.
1: Invert.

218#

LCD.emu_or b
uff

Switch between buffered encoder

output and emulated encoder
output

0: Buffered encoder output

1: Emulated encoder output

221#

LCD.I1_inv

Invert input I1.
0: Do not invert.
1: Invert.

222¢%

LCD.I12_inv

Invert input 12.
0: Do not invert.
1: Invert.

223#

LCD.I13_inv

Invert input 13.
0: Do not invert.
1: Invert.

224#

LCD.14_inv

Invert input 4.
0: Do not invert.
1: Invert.

225#

LCD.I5_inv

Invert input 15.
0: Do not invert.
1: Invert.

226#

LCD.I6_inv

Invert input 16.
0: Do not invert.
1: Invert.

229%

LCD.19_inv

Invert input 19.
0: Do not invert.
1: Invert.

230*

LCD.110_inv

Invert input 110.
0: Do not invert.
1: Invert.

231#

LCD.I11_inv

Invert input 111.
0: Do not invert.
1: Invert.

232#

LCD.112_inv

Invert input 112.
0: Do not invert.
1: Invert.

261#

LCD.O1_inv

Invert output O1.
0: Do not invert.
1: Invert.

262#

LCD.O2_inv

Invert output O2.
0: Do not invert.
1: Invert.

263"

LCD.0O3_inv

Invert output O3
0: Do not invert.
1: Invert.

264*

LCD.O4_inv

Invert output O4.
0: Do not invert.
1: Invert.

300*

LCD.pullA_dow
n_up

Group A-Switch between high
level and low level (Pull A).

0: Higl level

1: Low level

301#

LCD.pullB_dow
n_up

Group B-Switch between high
level and low level (Pull B).

0: High level

1: Low level
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LCD . . .
No. Name Definition Unit Default Value Max. Min.

Group C-Switch between high
302% LCD.pullC_dow Ieye! and low level (Pull C). ) 0 1 0
n_up 0: High level
1: Low level
Group D-Switch between high
303" LCD.pullD_dow Ieye! and low level (Pull D). ) 0 1 0
n_up 0: High level
1: Low level
. | Enable/Disable velocity observer.
349# X_VOF.FB_Swi 0: Disable velocity observer. - 0 1 0
tch ) .
1: Enable velocity observer.
The delay time to turning on servo
350 | X_delRelsBrk | drive circuit after brake 66.67us 0 231-1 0
deactivates.
Latch error message “over
353# X_latch_err_tdr tgmperature . ) 1 1 0
v 0: Disable
1: Enable
Latch error message
X latch_err_un | “undervoltage”.
# _ el -
354 derv 0: Disable 0 1 0
1: Enable
Output emulated index signal in
X_mult_emu_in | every revolution.
# __ - _ -
355 d 0: Disable 0 1 0
1: Enable
356 X_encrI:\éernﬂ Delay time for encoder power on ms 200 231-1 0
Note:

The parameters marked with “#” are enumerated type. To change this type of parameter by LCD panel, press Enter

key to go to editing mode and set its value by pressing Up key or Down key.
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7.5 Actions page

Actions page allows user to perform functions such as enabling, disabling, jog, absolute motion and set

current position to zero. Motion velocity and target position can also be set in this page. Press Up key or

Down key to select the required function, please refer to figures 7.5.1 and 7.5.2. The detailed operating

procedures are provided in the following sections. (Take LCD display which shows abbreviations as the

example here.)

R f

4 ENA/DI

=i

v

1
0o

>

4 MOV2PO

4@.

>

4 JOG_CU

>

Enabling/Disabling

Start absolute
motion and
move to target
position.

Jog current
(Unit;
A_amp)

>)

ﬂ_.

4 SETZER

>

4 AUTOTU
NO

't
>

Motion velocity
(JOG/
MOV2PO)
(Unit: rpm)

Set target
position for
MOV2PO
(Unit: count).

Set the current
position of
motor to zero.

Perform auto
gain tuning.

Figure7.5.1 Operation flow chart (Take LCD display which shows abbreviations as the example here.)
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} 1
4 : ENA/DI Enabling/Disabling
SV RDY
lul =
Jog Motion velocity
(JOG/
- MOV2PO)
[ (Unit: rpm)
Start absolute . Set target
-8 move to target - MOV2PO
[ i position. [ﬁ (Unit: count)
Jog current . Set the current
: . 4 : SETZER ..
4 JOG—(iU (Unit; S _8 position of
- A_amp) - motor to zero.
- -
M N @ A
RSN Perform auto
- NO gain tuning.
[v)
Figure7.5.2 Operation flow chart (Take LCD display which shows codes as the example here.)
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7.5.1 Enabling and disabling

Before using this function to enable or disable motor, ensure external enable signal is input to the servo
drive or whether LCD No. 221 (Invert input 11.) is 1. The default setting of 11 is for the input of axis enable
signal. Follow the steps below to enable or disable motor. The operation flow chart is provided in figure
7.5.1.1.

Step 1: Press Enter key to show ENA/DI (The static cursor is on the left of the second line.).
Step 2:  Press UP key or Down key to select ENABLE or DISABLE.

Step 3: Press Enter key to complete setting.

LEVEL TWO

.4 _ENA/DI

DISABLE Disabling motor.
» v

'y

4 ENA/DI

H

g
&
-u.,

or
4 ENA/DI
4 ENA/DI v, E .
nabling motor.

SV RDY ,ENABLE 9
v
|

- a 1

Figure7.5.1.1 The operation flow chart of enabling or disabling motor
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7.5.2 Jog

Follow the steps below to perform jog. The operation flow chart is provided in figure 7.5.2.1.

Step 1: Press Enter key to show JOG (A solid blinking cursor is on the left of the second line.).

Step 2:  Press Up key or Down key to move the motor towards positive direction or negative direction.

While the motor is moving, the feedback position is shown in the LCD display. The motor stops

as the key is not pressed.

Press and hold
Down key. -

e

01FBPO

o

Feedback position

2
W -65810

Feedbak position —T

.
: LEVEL ONE l : LEVEL TWO l
i | |
| |
: | : 2 01FBPO |
| : I Press and hold “E 323088 [ :
| P Up key. @ - !(.CW) |
- '

|
: 4 JOG . | 4 JoOG l
- I ‘."’ |
| I »>T4 — |
' N J |
1 Kol M i
' |
' |
' |
[ |
' |
' |

Figure7.5.2.1 The operation flow chart of jog

Note:
In force/torque mode, the jog speed is not based on the setting of VEL_LC, but it is based on the speed set for

motion protection

HIWIN MIKROSYSTEM CORP.
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7.5.3 Absolute motion

Follow the steps below to perform absolute motion. The operation flow chart is provided in figure 7.5.3.1.

The absolute position of the example below is 2000.

Step 1:  Press Up key or Down key to show MOV PO for setting target position. For the setting method,
please refer to section 7.4.2. Set the target position to 2000.

Step 2:  Move to option MOV2PO and press Enter key (A solid blinking cursor is on the left of the
second line.) to display current position. At this time, the motor is not moving yet.

Step 3:  Press Up key to start motion. The motor moves to the target position set in MOV PO at the
speed set in VEL_LC. During motion, the feedback position (01FB PO) will be shown in the
second line of LCD display. If user would like to abort motion, press Enter key and the motor
stops moving. Press Up key to continue moving to the target position.

Step 4: Press Enter key to return to LEVEL ONE.

' A

1

|

|After the motor arrives at the target
:position, the target position 2000 is
(displayed

| LEVEL ONE | || EVEL TWO During motion, the feedback |
| I : e position will be shown in the :
: : : LCD display.l :
| | | v |
| 4 MOV2PO ! I 2 O01FBPO :
l 0 | | :l: 1788 I
| v |
: : | |
' - :
| |
| 4 MOV2PO N~ I 4 MOV2PO I
| Gt v L, I
| 2000 ] B 2000 :
l |
| |
| |
| |
| |
| |
| |

Figure7.5.3.1 The operation flow chart of absolute motion
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7.5.4 Auto gain tuning

Follow the steps below to perform auto gain tuning (AUTOTU). The operation flow chart is provided in

figure 7.5.4.1.

Step 1:
Step 2:
Step 3:

Press Up key or Down key to select whether to perform auto gain tuning.

AUTOTU NO is selected, the servo drive does not perform auto gain tuning.

—_————— e — =

—_—— -

\LEVEL TWO

—

-
<

4 AUTOTU
».4 NO
»

2 A

|
|
|
»>
|
|

Perform auto
gain tuning.

>

AUTOTU

far

4
o

PROCESS.

I

Auto gain
tuning
completes.

AUTOTU

4 AUTOTU
FINISH!

Wait for two
seconds.

Figure7.5.4.1 The operation flow chart of auto gain tuning

HIWIN MIKROSYSTEM CORP.

Press Enter key to show AUTOTU (A solid blinking cursor is on the left of the second line.).

Select AUTOTU YES and press Enter key. Then the servo drive performs auto gain tuning. If
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7.5.5 Setting current position to zero

Follow the steps below to set current position to zero. The operation flow chart is provided in figure

7.5.5.1. Press Up key or Down key to show SETZER. Press Enter key to set current position to zero.

Figure7.5.5.1 The operation flow chart of setting current position to zero

7.6 Setting operation mode via LCD panel

The examples provided in the following sections use the LCD display which shows codes.

7.6.1 Position mode

In position mode, the motor moves for a corresponding distance after receiving pulse command. For

detailed information, please refer to section 3.1.1.

The setting of position mode includes mode selection, pulse type selection, single-ended pulse
signal/differential pulse signal setting, electronic gear ratio setting and smooth factor setting. After setting,

save parameters to Flash by referring to section 7.4.1.
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(1) Mode selection

The steps of setting position mode via LCD panel are provided in table 7.6.1.1.

Table7.6.1.1

Step LCD Display Key Description
Open the parameter editing page

m ﬂ [E of the LCD display.

Press and hold Down key to go

N B8 73 3 | to LCD No. 212 page (Refer to
ﬁ@‘ﬂ|& the note below.) which is the

3 SAVEFL

2
operation mode selection page.
o , Press Enter key to go to editing
aAlwvillell mode.
3 NuGHE
— Press Up key once and set the
52 3 arameter to 1 (Position mode).
4 BuaEE < >
pam—rL Press Enter key to complete
ANVHEE setting.
5 Alv]F] o EEaE

Note:

Refer to the table below for the parameter setting of operation mode.

Table7.6.1.2

LCD Number Parameter Definition Initial Value

Operation mode
0: Stand-alone mode
212 X_oper_mode1 | 1: Position mode 0
2: Velocity mode
3: Force/torque mode
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(2) Pulse type selection

D1 servo drive supports three pulse types. For detailed information, please refer to section 3.1.1.

The steps of setting pulse type via LCD panel are provided in table 7.6.1.3.

Table7.6.1.3
Step LCD Display Key Description
212 ‘ . S Continue from the setting page of
1 3 u & ‘”ii ‘ﬁ |E mode selection.
. yr— Press Down key twice to go to
E = Il .
2 : ﬂ ‘ ) pulse type setting page (Refer to
u ‘ﬂ |& the note below.)
| —— Press Enter key to go to editing
: ouae -
Press Up key or Down key to
- ’, i select the required pulse type.
: OEGE -
‘ﬁ & In this example, Pulse up/Pulse down
(CW/CCW) is set.
3 129 : s =u BN Press Enter key to complete
| i | DuGE -

If user would like to set inversion of pulse command (LCD No. 130) and positive/negative logic
switching of CW/CCW pulse (LCD No. 219), the setting method is the same as that of pulse type
setting (LCD No. 129).

Note:

Refer to the table below for the parameter setting of pulse type.

Table7.6.1.4

LCD Number

Parameter

Definition

Initial Value

129

X_pulse_mode

Pulse type

0: Quadrature (AgB)

1: Pulse/Direction

2: Pulse up/Pulse down (CW/CCW))

130

X_pulse_dir

Invert pulse command
0: Do not invert.
1: Invert.

219

LCD.cw_ccw_inv

Positive/negative logic switching of
CW/CCW pulse

0: Do not invert.

1: Invert.
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(3) Single-ended pulse signal/differential pulse signal setting
D1 servo drive supports both single-ended pulse signal and differential pulse signal. The steps of

setting single-ended pulse signal input or differential pulse signal input are provided in table 7.6.1.5.

Table7.6.1.5
Step LCD Display Key Description
12 ‘ . S Continue from the setting page of
1 3 92 u a ‘H |E pulse type selection.
. R Press and hold Up key to go to LCD
@ a iﬁ |E No. 216 page (Refer to the note
2 \ J\ AL below.) which is the setting page of
single-ended pulse signal and
differential pulse signal.
Press Enter key. Then press Up key
= (gren! once to change the parameter to 1.
3 DLGEN
. In this example, differential pulse signal
input is set.
_ A Press Enter key to complete setting.
: ouGHE
Note:

Refer to the table below for the parameter setting of single-ended pulse signal or differential pulse signal.

Table7.6.1.6

LCD Number Parameter Definition Initial Value

Set single-ended pulse signal input
and differential pulse signal input.
0: Single-ended

1: Differential

216 LCD.sing_or_diff
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(4) Electronic gear ratio setting

D1 servo drive provides two sets of electronic gear ratios. For detailed information, please refer to

section 5.4.1. The steps of setting electronic gear ratio are provided in table 7.6.1.7.

Table7.6.1.7

Step LC

D Display

Key

Description

3

216
1

=W I |r 1
aM@EE

Continue from the setting page of
single-ended pulse signal and
differential pulse signal.

3

081

A] v [F][J]

Press and hold Down key to go to
LCD No. 81 page (Refer to the note
below.) which is the setting page of
the numerator of electronic gear ratio
(output).

L

»
a

W
whr
4

081

»

nuGE

Press Enter key. Then change the
parameter from 1 to 3.

Note:

In this example, the gear ratio is set to 2:3.
Two input pulses equal three encoder
counts.

A v]F] -

Press Enter key to complete the
setting of encoder count.

@ v rr . .;‘ |rr ]

Press Up key once to go to LCD No.
82 page (Refer to the note below.)
which is the setting page of the
denominator of electronic gear ratio

(input).

()]
y ¢
<« W

»

082

4

nuGaE

Press Enter key. Then change the
parameter from 1 to 2.

w

082

AJv]F] .

Press Enter key to complete input
pulse setting.

Note:

Refer to the table below for the parameter settings of electronic gear ratio and pulse input method.

Table7.6.1.8
LCD Number Parameter Definition Initial Value
81 X _cmd_ext N | The numerator of electronic gear ratio (output) 1
82 X_cmd_ext_M | The denominator of electronic gear ratio (input) 1
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(5) Smooth factor setting
Use smooth factor to create S-curve velocity profile or T-curve velocity profile. The setting range is
0~500. For detailed information, please refer to section 3.4. The steps of setting electronic gear ratio

are provided in table 7.6.1.9.

Table7.6.1.9

Step LCD Display Key Description
Continue from the setting page of

1 f 0 822 tj a iLH {E electronic gear ratio.

Press and hold Up key to go to LCD No.

T 115 page (Refer to the note below.)
We I
2 @ a \ﬁ (& which is the setting page of smooth
S| factor.
_ : Press Enter key. Then set smooth factor
3 @ ﬂ according to your requirement.
S =3 (=3 B Press Enter key to complete setting.
: nuGH
Note:

Refer to the table below for the parameter setting of smooth factor.

Table7.6.1.10
LCD Number Parameter Definition Initial Value
115 X_new_sm_fac | Smooth factor 100
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7.6.2 Velocity mode

D1 servo drive is able to convert voltage command and PWM command into velocity command. For
detailed information, please refer to section 3.1.2. The setting of velocity mode includes mode selection

and command input type setting. After setting, save parameters to Flash by referring to section 7.4.1.

(1) Mode selection

The steps of setting velocity mode via LCD panel are provided in table 7.6.2.1.

Table7.6.2.1

Step LCD Display Key Description
Open the parameter editing page

L3 d‘*’& of the LCD display.

Press and hold Down key to go

3 SAVEFL

- B v [Tan X .
2 n 'e il to LCD No. 212 page which is the
LB ‘m ‘& operation mode selection page.
o Press Enter key to go to editing
Allvlel mode.
3 nluGE
. — Press Up key twice and set the
Ty ] \,ﬂ - "‘ 4 | .
4 @ M ‘u ‘& parameter to 2 (Velocity mode).
: . e [ Press Enter key to complete

(2) Command input type setting
The steps of setting command input type via LCD panel are provided in table 7.6.2.2.

Table7.6.2.2

Step LCD Display Key Description
3 212 Continue from the setting page of

N W= 0 d lecti
1 i > Lﬁ M lﬂ‘& mode selection.

Press and hold Down key to go

3 +++ W = 0= 0 ) ich i
> u 'ell s to LCD No. +++ page which is
- 0 Lﬁ |ﬂ ‘& the advanced parameter area.
000 : I Press Enter key to go to the
3 u M | u advanced parameter area.
Press and hold Up key to go to
132 P — LCD No. 132 page which is the
YUFINY command input type selection
4 - 0 M lﬂ& page for velocity mode and

force/torque mode (Refer to the
note below.).
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Step

LCD Display

Description

Key
A | v [FID)

Press Up key or Down key to set
command input type.

Note:
In this example, analog voltage
command input is set.

alviF]-

Press Enter key to complete
command input type setting.

N B33
NMGE

Press and hold Down key to go
to LCD No. 83 page which is the
setting page for the scaling of
velocity command (Refer to the
note below.).

L., 083
’!}e+03

Alv]FI)

Press Enter key. Then set the
scaling of velocity command. (To
invert voltage command or PWM
command, add a negative sign in
front of the scaling.)

1
I I I °

AJv]F].

Press Enter key to complete the
setting of the scaling of velocity
command.

10

allv] 2

Press and hold F key to go to
LCD No. +++ page which is the
commonly-used parameter area.

The setting method of the deadband of velocity command (LCD No. 084) is the same as that of the

scaling of velocity command (LCD No. 083).

Note:

Refer to the table below for the parameter setting of command input type.

Table7.6.2.3

LCD Number

Parameter

Definition

Initial Value

132

X_cmd_pwm_mode

0: Analog
1: PWM 50%
2: PWM 100%

The command input type of velocity mode
and force/torque mode

83

X_cmd_ext_v_sc

velocity of full PWM.

(rpm) = full PWM)

The scaling of velocity command
Input the corresponding velocity of unit
voltage or the corresponding maximum

(LM (DD) unit: mm/s (rpm) = 1V or mm/s

1 mm/s

84

X _cmd_ext v _dz

The deadband of velocity command
Velocity command is 0 when input voltage is 0
smaller than this setting value. (Unit: volt)

HIWIN MIKROSYSTEM CORP.
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7.6.3 Forcel/torque mode

D1 servo drive is able to convert voltage command and PWM command into current command. For
detailed information, please refer to section 3.1.3. The setting of velocity mode includes mode selection

and command input type setting. After setting, save parameters to Flash by referring to section 7.4.1.

(1) Mode selection

The steps of setting force/torque mode via LCD panel are provided in table 7.6.3.1.

Table7.6.3.1

Step LCD Display Key Description
Open the parameter editing page of

N d\“& the LCD display.

Press and hold Down key to go to

3 SAVEFL

RR— Y to
2 ORIGE |5 22 e on s e
N P Press Enter key to go to editing
3 u M ‘u mode.
IR Press Up key for three times and set
4 . ﬂ‘u\m tmhid ep)s.arameter to 3 (Forceltorque
‘ e Press Enter key to complete setting.
: ouGH

(2) Command input type setting
The steps of setting command input type via LCD panel are provided in table 7.6.3.2.

Table7.6.3.2

Step LCD Display Key Description
3 212 Continue from the setting page of

[ g ..,.._;td w,» "‘i.r” ﬁlw .

1 i 3 LB “ ‘ﬂ |& mode selection.
. . . Press and hold Down key to go to
d n ‘u |m LCD No. +++ page which is the
| S| \ i1 J advanced parameter area.
‘ . I [ Press Enter key to go to the
Lﬁ M ‘ u advanced parameter area.
N . Press and hold Up key to go to LCD
d ‘ﬂ |a No. 132 page which is the command

L ) input type selection page for velocity
mode and force/torque mode (Refer
to the note below.).

w

+++

_  le+04

w

1 1
[ary
w

o o
N o
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Step LCD Display Description

Press Up key or Down key to set

Key
132 W= 2] .
‘ ) command input type.
5 A | v FL) putyp

Note:
In  this example, analog voltage
command input is set.

‘ o . Press Enter key to complete
AllwlEl command input type setting.
AfvfF] puype sting

Press and hold Down key to go to

W = = M <) LCD No. 85 page which is the setting
u n iu |& page for the scaling of current

command (Refer to the note below.).

y ¢
<l
PO

Press Enter key. Then set the
scaling of velocity command. (To

d ooaE
i ge command or PWM
»!Ie+°3 < command, add a negative sign in

front of the scaling.)

‘ o e Press Enter key to complete the
Allwvll e setting of the scaling of current
u M ‘u command.

Press and hold F key to go to LCD

3 +++ —Wu = I ) . :
10 a ll {. 07 | No. +++ page which is the
- 0 LS “ F |& commonly-used parameter area.

The setting method of the deadband of current command (LCD No. 086) is the same as that of the

(o]
1

scaling of current command (LCD No. 085).

Note:

Refer to the table below for the parameter setting of command input type.

Table7.6.3.3

LCD Number Parameter Definition Initial Value

The command input type of velocity
mode and force/torque mode

132 X_cmd_pwm_mode | 0: Analog 0
1: PWM 50%
2: PWM 100%

The scaling of current command
Input the corresponding current of

85 X_cmd_ext_i_sc unit voltage or the corresponding I\(/:Igﬁgn[;/e;aok
maximum current of full PWM. (Unit;
A_amp =1V orA _amp = full PWM)
The deadband of current command

86 X_omd_ext i_dz Current command is 0 when input 0

voltage is smaller than this setting
value. (Unit: volt)
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7.6.4 Stand-alone mode

In stand-alone mode, the servo drive performs path planning to drive motor. For detailed information,
please refer to section 3.1.4. The setting of stand-alone mode includes mode selection. After setting, save

parameters to Flash by referring to section 7.4.1.

(1) Mode selection

The steps of setting force/torque mode via LCD panel are provided in table 7.6.4.1.

Table7.6.4.1

SER LCD Display Key Description
3 SAVEFL Open the parameter editing

1 NO u u ‘rm page of the LCD display.

Press and hold Down key to
go to LCD No. 212 page which

w8 =3 @ | is the operation mode
u ln |ﬂ ‘& selection page.

2
Note:
In this example, the operation
mode is changed from position
mode to stand-alone mode.
. ] Press Enter key to go to
NE2E&E B editing mode.
: ouae |-
- R Press Down key once and set
| (=W &l
4 . n &= B8 | the parameter to 0
u |ﬂ ‘& (Stand-alone mode).
e (o=u BN Press Enter key to complete
AllVvIE| setting.
5 oG |~
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8.1 Motion protection

Motion protection limits or specifies the maximum speed, maximum acceleration, maximum deceleration

and deceleration of emergency stop. When the requested speed or acceleration is too high, motion

protection will be activated to constrain motion by values set for motion protection. Motion protection

varies in different operation mode, please refer to table 8.1.1.

Table8.1.1
Limited Parameter Deceleration of
Speed Acceleration Deceleration Emergency Stop
Operation Mode (Dec. Kill)
Position Mode (0] O (0] O
Velocity Mode (0] 0] (0] 0]
Force/torque Mode (0] X X X
Stand-alone Mode (0] 0] (0] O

Note:

“O” means motion protection is supported. “X” means motion protection is not supported.

(1) Set speed, acceleration and deceleration limits

Click on ==

figure 8.1.1. Click on

to go to Performance center. The setting page for motion parameters is indicated in

¥ to go to Protection center. The same motion parameters can be observed

in Protection tab, but they are for display only and cannot be modified.

[~ enable sw limit

P1 i P2
Enable a S (25 05)
i i
Motion Protection Primary CG
Position Units Speed 508008. count/s 300000
Zero count v Acc.|1.91225e+7 count/s"2
Dec.|1.91225e+7 count/s*2
Dec. kill| 3.8244%e+7 count/s*2
Smooth factor 188
Figure8.1.1
Table8.1.2
Parameter Description Default Setting
Speed Set the maximum speed of motor Linear motor: 100 mm/s
pee during motion. Torque motor: Rated speed
A Set the maximum acceleration of Linear motor: 1/10 * (K¢ * I, / Moving Mass) ™
cc. motor during motion. Torque motor: 1/2 * (K * Ip / (10 * Jm)) ™2
D Set the maximum deceleration of Linear motor: 1/10 * (Kr * I, / Moving Mass) ™
ec. motor during motion. Torque motor: 1/2 * (Kt * Ip/ (10 * Jm)) 2
Dec. Kil The deceleration of emergency stop | Linear motor: 10 * Acc.
ec. \i Torque motor: 2 * Acc.
Smooth | Smooth factor Linear motor: 100
Factor Torque motor: 100

8-2
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Note:
(1) ""The maximum default setting of Acc. and Dec. of linear motor is 2 G.

(2) "2Jmis the moment of inertia obtained from inertia estimation.

In figure 8.1.1, the maximum speed, maximum acceleration and maximum deceleration of motion
can be set in the setting area of Motion protection. User can select preferred unit from the
drop-down list of Position units. In addition to motion protection, these settings are also used for

test run.

While performing point to point motion (P2P), relative move and jog in Performance center, ensure
the parameters set in the area of Motion protection are for motion protection. In position mode or
velocity mode, multiply the setting values of Acc. and Dec. by 10 to 100, so the performance will not

be limited by motion protection function. If not, the performance could be limited.

% Protection center ‘ ‘ ‘ E@&J
Protection HW limit Brake
protection
I Position Units
Error windows P —
maximum pos error, 2588 count
Warning windows
Position error| 1258 count
Velocity error| 1 . B8BBBe + count/'s
Limits These parameters cannot be modified I
[~ enable sw limit H H
in Protection page.
Motion Protection
Speed S00BBH . count’s
Acc|1.91225e+7 count/s*2
l Dec|1.91225e+7 count/s*2 i
" Dec. kill| 3.82449e+7 count/s*2
Smooth factor| 188

Error type setting
v Latch Amplifier over temperature error
™ Latch Undervoltage error

Figure8.1.2

(2) Cancel speed, acceleration and deceleration limits
In position mode, when smooth factor is set to 0, it means speed, acceleration and deceleration
limits are cancelled. At this time, the motor moves exactly according to the path planned by the

controller. User can decide whether to cancel the limit function of the servo drive.
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3)

(4)

8-4

Applicable timing of deceleration of emergency stop (Dec. kill)

In the following occasions, deceleration of emergency stop will be used.

A. In position mode or velocity mode, the motor is disabled and emergency stop is activated.

B. While performing point to point motion (P2P) or relative move in Performance center, Stop
motion button is clicked on.

C. The deceleration after home position is found

D. The deceleration used in jog.

Smooth motion
Set smooth factor to reduce the impact of motor force to load during acceleration and deceleration.
This parameter is designed by the number of samples in moving average filter, as shown in figure

8.1.3. The relationship between filter time constant and smooth factor is described as below.

e Models which do not support CoE communication: Filter time constant = Smooth factor x
0.5333 ms

e  Models which support CoE communication: Filter time constant = Smooth factor x 0.5 ms

The setting range of smooth factor is from 0 to 500. Higher value means smaller impact. Set smooth
factor to 1 to disable smooth function. Since the impact caused by motor force is decreased as
smooth factor is increased, in some occasions, settling performance can be enhanced. However,
smoother motion may have longer move time, please refer to section 3.7. Find suitable value for
smooth factor by executing test run and tuning on your machine. When smooth factor is set to 0, the

motion protection of the servo drive is disabled. In stand-alone mode, smooth factor cannot be 0.

Reference velocity

After filter

Time
=

Acceleration time Filter time constant Deceleration time

Figure8.1.3
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8.2 Position and velocity error protection

8.2.1 Position error limit

In servo control, position error inevitably exists. Position error increases as motor moves, or due to other
reasons such as friction from bearings or linear guideways, tight winding or cable tray, intrusion of foreign
matter, reach of hard stop, abnormal encoder, interference, etc. To avoid excessive position error, D1
servo drive allows user to set error window. When position error exceeds the setting value of error
window, error “Position error too big” occurs. Emergency stop will be activated. Brake signal will be output

and motor will be disabled. The setting area for error window is shown in figure 8.2.1.1.

% Protection center ‘ \ | (B | S

Protection HW limit Brake
protection
: Position Units
Error windows e ﬂ
maximum pos error| 5 . 888 mm
Warning windows
Position error| 2 .508 mm
Velocity error| 200008 . mmis
Figure8.2.1.1
Table8.2.1.1
Parameter Description
Maximum pos error Position error limit
Position error Warning value of position error
Velocity error Warning value of velocity error

8.2.2 Position error warning and velocity error warning

In addition to the position error limit described in section 8.2.1, D1 servo drive also provides warning
function. When position error or velocity error exceeds the setting in Warning windows, a warning

message will appear in the main window of Lightening to inform user.
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8.3 Brake protection

D1 servo drive supports brake signal output to enable electromagnetic brake to protect motor and
mechanism. This is often used for motor of Z axis. The timing of enabling brake is essential in such
application. When motor moves in Z direction at high speed and the servo drive receives disabling
command and commands the brake to engage directly, a huge vibration may occur and cause damage to
the mechanism. If the motor is disabled too early, the motor and mechanism may possibly slip. Therefore,

D1 servo drive provides brake parameters to avoid the above situations.

Click on % to go to Protection center. Click on Brake tab to open the setting page for the timing diagram

Set..

of brake engagement. Click on to set the output pin of brake signal. The default setting is O4.

For setting method of digital output, please refer to section 5.4.2.

When the servo drive receives the disabling command from hardware or software, it will start the following

procedures.

Step 1:  When the servo drive receives disabling command, the brake engages after the delay time set
in delIMaxEnToBrk. If the velocity of the motor is less than the value set in vel_stop, the brake
also engages.

Step 2: Then after the time set in delBrkToDis, the motor is disabled.

¥ Protection center 1 1 i S
Protection HW limit Brake
protection
Position Units
Enable input delMaxEnToBrk mm o
—_—) [588.8 msec
Dec. kill
Velocity 3824.49 mmish2
vel_stop
B.8588888 mmis
Brake output [~ Dynamic Brake
delRelsBrk
Drive enable
delBrkToDis
58.8 msec
Brake is configured to 04 Set...

Figure8.3.1
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Table8.3.1

Parameter Description
Delay Time for Brake Engagement Maximum time from the time when disabling command is
(deIMaxEnToBrk) received to the time when brake engages.
Deceleration of Emergency Stop Deceleration of motor brake when emergency stop is
(Dec. kill) activated. Refer to section 8.1.
Velocity for Brake Engagement After disabling command is received, brake engages as
(vel_stop) the motor reaches this velocity.
Brake Engagement Time Delay time from the time when brake engages to the time
(delBrkToDis) post-stage circuit is shut down.
Dynamic Brake Relay Delay Time The delay time to the completion of dynamic brake relay
(delRelsBrk) switching after brake disengages.

If the servo drive is connected to dynamic brake, in disabling state, the motor connects to brake resistor

for braking. In enabling state, the motor needs to connect to the servo drive for enabling. The switch

between the above two operation is done by relay. Therefore, the servo drive needs to wait for the motor

to switch from the brake resistor to the servo drive before enabling. If the servo drive tries to enable the

motor before it connects to the servo drive, error “Motor maybe disconnected” may occur. To avoid this

problem, check the checkbox of Dynamic Brake and set proper delay time for relay.

To prevent the brake and the rotor of motor from abrasion due to delay in brake release, a time delay is

required after the servo drive is in servo ready state and the brake is released.

Enable Input OFF ON

Power is not

supplied to the Power is supplied
Servo Ready motor. to the motor.

OFF ON
Brake (Brake is activated.) (Brake is deactivated.)
The suggested time
for servo drive to
receive commands.

tdb i tb

Note:

(1) tdb is the delay time for dynamic brake to switch relay (delRelsBrk).

(2) th is the delay time for mechanical brake to switch relay.

Refer to the release time of the motor brake for its setting.

HIWIN MIKROSYSTEM CORP.
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8.4 Limit protection

8.4.1 Hardware limit protection

D1 servo drive supports hardware limit protection. Hardware limit usually means the photoelectric switch
or micro switch installed on positioning platform to identify travel distance. Hardware limit switch is usually
a normally-closed sensor. When hardware limit switch is triggered, the servo drive decelerates the motor
by the value set for emergency stop (Dec. kill). At this time, the servo drive only accepts motion command

for moving the motor towards the opposite direction.

Click on ¥ to go to Protection center. Select HW limit protection tab to open the setting page for

hardware limit. Check the checkbox of Enable HW limit to enable hardware limit protection. Click on

Set...

to open the setting window of 1/0 center to set the input pin of hardware limit signal. For setting
method of digital input, please refer to section 5.4.1.

¥ Protection center 1 1 =Aren X
Pratection HW limit Brake
proteclion

Pasition Units
mm

Iv enable HW limit

b HY left<-> limit is configured to I6

HY right<+> limit is configured to I4

—

Figure8.4.1.1
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8.4.2 Software limit protection

In addition to hardware limit protection, D1 servo drive also supports software limit protection. When
motor reaches the position of software limit, the servo drive only accepts motion command for moving the

motor towards the opposite direction.

Click on ¥ to go to Protection center and select Protection tab. Software limits can be set in the setting
area of Limits. Check the checkbox of enable sw limit to set software limits. Software limit protection can

be enabled by checking the checkbox of enable sw limit in Performance center.

¥ Protection center ‘ '& - C=ttEn X
Protection HW limit Brake .
protection
A Position Units
Error windows e —
maximum pos error| 5 . BB@ mm

Warning windows

Position error| 2 .588 mm
Velocity error| 200008 . mmis
Limits Limits
™ enable sw limit [+ enable sw limit
»
o Lower SW limit| —100. 088 mm
Upper SW limit| 1808 . 88 mm
Motion Protection
Speed 50.0000 mmis
Acc.|1912.25 mmist2
Dec|1912.25 mmis"2
Dec. kill| 3824 .49 mmist2

Smooth factor| 188

Error type setting
Iv Latch Amplifier over temperature error
[ Latch Undervoltage error

Figure8.4.2.1

Table8.4.2.1

Parameter Description

enable sw limit | Set to enable or disable software limit protection.

Lower SW limit | Set the position of negative software limit.

Upper SW limit | Set the position of positive software limit.
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8.5 Over temperature protection

8.5.1 Motor over temperature protection

Normally temperature switch will be installed inside motor to detect if the temperature is too high. Over
temperature signal can be connected to the servo drive to protect motor. The default input pin of motor
over temperature protection is 15. (15 is on feedback connector CN3.) Temperature switch is usually
normally-closed. When temperature is within normal range, temperature switch is closed. When
temperature is too high, temperature switch is open. As temperature switch is activated, error message
“Motor over temperature sensor activated” appears. Then the servo drive executes emergency stop

procedure and disables the motor.

8.5.2 Software over temperature protection

In addition to motor over temperature protection, D1 servo drive is able to estimate motor temperature via
software. The estimated temperature is obtained by evaluating the current output from the servo drive. If
the estimated temperature reaches the threshold in the servo drive, error message “Soft-thermal
threshold reached” appears. Then the servo drive executes emergency stop procedure and disables the

motor. Select Soft-thermal accumulator in Quick view to check the current estimated temperature.

8.5.3 Servo drive over temperature protection

D1 servo drive is able to detect servo drive over temperature. When the temperature of the servo drive
reaches 80 °C, error message “Amplifier over temperature” appears and the motor is stopped. Select

Amplifier temperature in Quick view to check the current temperature of the servo drive.
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8.6 Overvoltage protection

When motor decelerates, it generates energy. The energy returns to the capacitors of the servo drive.

When the returned energy exceeds the capacity of the capacitors, regenerative resistor must be installed

to protect the servo drive by absorbing the returned energy. For D1 servo drive, the voltage threshold for

activating regenerative resistor is 390 Vdc; the voltage threshold for deactivating regenerative resistor is

380 Vdc. Regenerative resistors used in HIWIN standard products are listed in table 8.6.1. Connect them

parallelly or serially based on your need.

Table8.6.1
Regenerative Resistor Model HIWIN Part Number | Resistance | Rated Power/Peak Power
RG1 050100700001 68 Q 100 W /500 W
RG2 050100700009 120 Q 300 W/ 1500 W
RG3 050100700008 50 Q 150 W/ 750 W
RG4 050100700019 50 Q 600 W /3000 W
Table8.6.2
Regenerative Resistor Model L1 L2 w W1 H
RG1 165+ 2 mm 150 £ 2 mm 40+ 0.5 mm 53+£0.5mm 20£ 0.5 mm
RG2 215+ 2 mm 200+ 2 mm 60+ 1 mm 5311 mm 301 mm
RG3 190 £ 2 mm 175+ 2 mm 401 mm 5211 mm 201 mm
RG4 390 £ 2 mm 3602 mm 601 mm 9+1mm 28 £ 1mm
- L1 -
- L2 =
! : 1
1 i |
I L -
: Cable length (L): 500 mm
H =
|
Figure8.6.1
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9.1 Error messages and warning messages

If an error occurs, D1 servo drive will activate protection function and display error message in the area of

Last error. If a warning occurs, warning message will be displayed in the area of Last warning.

- — —— - " = g
& Lightening, version 0.184A, com18, 115200 . 1o =L
Conf/Tune Tools Language About
P AT HE &l £ - =
£ L Contraller: tamuz(0), Axis: X Famare verslan

R E ijamuz Motor type:| Linear I
"""" we Model;| LMCBS
Axis is cofigured to:) Stand—alone position mode i
—Statu
B Hardware enable input
B Software enabled
W Servo ready
— E—— o e e E—— o e E——
—Last error 1
‘ I
u . PR —— R —— .
—Last warning ‘l |
N
—Quick view
Position units
| count v N
[38 Actual current ~| 0.000600 Aamp |1
| 1 Feedback position ﬂ|99814 count
[18 Feedback velocity || -1.56599 i
\Communication ok (CAHIWINdeellightening.dce —= tamuz(0) , C\HIWINdceltamuzipd|0 A
L -
Figure9.1.1
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The error messages of D1 servo drive and their meanings are listed in table 9.1.1.

Table9.1.1
No. Error Description
1 Motor short (over current) detected | Motor short circuit is detected.
2 Over voltage detected The DC bus voltage inside the servo drive is too big.
3 Position error too big Position error is greater than the value set for error.
(1) Digital encoder — Phase sequence error of A phase and B
4 Encoder error phase . . . . :
(2) Analog encoder — Sinusoidal signal is too weak when motor is
not moving.
5 Soft-thermal threshold reached The software detects motor over temperature.
6 Motor maybe disconnected l'gr?nr:;té)(;.power cable and the servo drive are not correctly
7 Amplifier over temperature Servo drive over temperature
8 gﬂc(iit\?;tg\éer temperature sensor Motor over temperature sensor is activated.
9 Under voltage detected The DC bus voltage inside the servo drive is too small.
10 5V for encoder card fail 5 V voltage supplied to encoder interface card is abnormal.
11 Phase initialization error Motor phase initialization fails.
12 Serial encoder communication error | Serial encoder communication error
13 Hall sensor error Hall sensor is abnormal.
14 Hall phase check error Error occurs while executing phase check by digital Hall sensor.
15 Current control error Abnormal current control
19 HFLT inconsistent error Hardware signal conflict
20 Qrurgor phase center not completed Phase initialization is not completed yet.
22 DC bus voltage abnormal DC bus voltage is abnormal. Check the input voltage.
23 EtherCAT interface is not detected | The servo drive does not detect EtherCAT interface.
o4 CiA-402 homing error An error occurs when performing CiA-402 homing and causes

homing failure.

HIWIN MIKROSYSTEM CORP.
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The warning messages of D1 servo drive and their meanings are listed in table 9.1.2.

Table9.1.2
No. Warning Description
1 Left SW limit The left software limit is triggered.
2 Right SW limit The right software limit is triggered.
3 | Left HW limit The left hardware limit is triggered.
4 Right HW limit The right hardware limit is triggered.
5 | Servo voltage big The motor is close to the maximum velocity for operation.
6 | Position error warning Position error is greater than the setting value for warning.
7 | Velocity error warning Velocity error is greater than the setting value for warning.
8 Current Limited Currgpt rgaches the maximum instantaneous current of motor
specification.
9 | Acceleration Limited The value set for acceleration protection is reached.
10 | Velocity Limited The value set for speed protection is reached.
11 | Both HW limits active Both left and right hardware limits are triggered.
12 | 12T Warning The force of linear motor or torque motor excegds the
threshold of software over temperature protection.
13 | Homing Fail Homing fails.
14 | Pulse command and homing conflict Ibnofhoiiat‘i:(;rimvr:(ide, pulse command and homing command are

9-4
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9.2 Error and warning log

When D1 servo drive detects error or warning, the error or warning will be displayed in the main window of
Lightening and will be saved in Errors and Warnings Log, as figure 9.2.1. To prevent user from missing
the errors or warnings reported by the servo drive, the errors or warnings occur after power on (24 Vdc)
are saved in Errors and Warnings Log. In Time log tab of Errors and Warnings Log window, errors and
warnings occur after power on are recorded in time sequence. The time when each error or warning
occurs will also be recorded.

Note:

The errors and warnings saved in Errors and Warnings Log are cleared after re-power on.

P Errors and Warnings Log ‘ ‘ (| B S

Time Log Statistics

MOTE: The time shown below is calculated from the beginning of a reset or 24Vdc turning on of the amplifier.

Type of error/warning | Time (seconds) |
EO03 Position error too big 201
W06 Position error warning 168
W06 Pasition error warning 167
W06 Position error warning 166

W B B & B & & & |

Double-Clicking atthe error or warning message
will show help text for trouble shooting

ReFresh Clear History Save to bd-file

Figure9.2.1
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The frequencies of occurring errors and warnings are saved in Statistics tab of Errors and Warnings

Log window. User can know which error or warning frequently occurs.

9-6

¢}
Time Log Statisti |

1
CS

— Errors

Type of error

| Frequency

| »

E01 Motor short

E02 Over voltage

EO03 Position error too big

EO04 Encoder Error

EO05 Soft thermal threshold reached
E06 Motor may be disconnect

EO7 Amplifier over temperature

EO08 Motor over temperature

E09 Under voltage

E10 5V for encoder card fail

E11 Phase init error

E12 Serial encoder communication error

cCoocoocoooo—=0o0

Type of warning

| Frequency

W01 Left SW limit

|| W02 Right SW limit

W03 Left HW limit

W04 Right HW limit

W05 Servo voltage big
W06 Position error warning
W07 Velocity error warning
W08 Current Limited

W09 Acceleration Limited
W10 Velocity Limited

W11 Both HW limits are active
W12 12T Warning

Double-Clicking at the error or warning message
will show help text for trouble shooting

Clear History

cCoocooowooooo

Save to ted-file

m

1
L Il B B = =& & & 1

Figure9.2.2
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Besides, user can double click on the error or warning in Statistics tab to show Help tips window which
provides the cause and corrective action of the selected error or warning. For instance, in figure 9.2.3, the

cause and corrective action of error “E03 Position error too big” is shown in Help tips window.

m Errors and Warnings Log | =E s |

Time Log Stalistics

— Errors -

Type of error | Frequency 4

EO1 Motor short
02 Qve

E03 Position error too big

E05 Soft thermal threshold reached
E06 Motor may be disconnect

EO7 Amplifier over temperature
EO08 Motor over temperature

E09 Under voltage

E10 5V for encoder card fail

E11 Phase init error

| R EO3 Position error too big --- Help tips M ol

m

D 0000000 =00

Type of warnin a 2

| - | 1 Position errar exceeds the set maximum position error window. = |
W01 L(_?ﬁ SW i "W Please check whether cornmaon gain is properly set or the error
|| W02 Right SW I window is set too small.

m

W05 Servo vo

W06 Position e I
WOT Velocity el
W08 Current Li
W09 Acceleration Limited
W10 Velocity Limited

W11 Both HW limits are active
W12 12T Warning

cooo

| Double-Clicking at the error or warning message

| will show help text for trouble shooting SEeHETY SR

Figure9.2.3
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9.3 Automatic error handling

D1 servo drive is able to report error and warning in Lightening. Normally when an error occurs, user
needs to perform troubleshooting and then clear the error in Lightening. For convenience and efficiency,
Lightening provides an automatic error handling function. User can choose whether to enable this

function on the following error messages.

(1) Amplifier over temperature

(2) Under voltage detected

Click on Protection tab in Protection center. Enable or disable this function in the setting area of Error
type setting, as figure 9.3.1. Check the checkbox of Latch Amplifier over temperature error or Latch
Under voltage error to disable automatic error handling function. If the checkbox is not checked,

automatic error handling function will be enabled.

» Example 1
When error “Amplifier over temperature” occurs, it means the servo drive is overheating. If user
would like the motor to be enabled automatically after the cause of the error is cleared, uncheck the
checkbox of Latch Amplifier over temperature error. If the servo drive cools down naturally, the

motor will be enabled automatically.

» Example 2
When error “Under voltage detected” occurs, it means AC main power is not correctly supplied to the
servo drive. If user would like the motor to be enabled automatically after the cause of the error is
cleared, uncheck the checkbox of Latch Under voltage error. If the AC main power for the servo

drive is supplied normally, the motor will be enabled automatically.

¥ Protection center 1 1 = | B |
Protection HW limit Brake
protection
Position Units
Error windows o
maximum pos error| 5 . 880 mm
Warning windows
Position error| 2 .580 mm
Velocity error| 260008 . mmis
Limits
i‘| I” enable swlimit
Motion Protection
Speed 50. 8008 mmis
Acc|1912.25 mmis*2
Dec. 1912 .25 mmis*2
Dec. kil 3824.49 mmis2
Smooth factor| 108

Error type sefting
I# Latch Amplifier over temperature eror
[ Latch Under voltage error

Figure9.3.1
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B Setting
Click on ¥ to go to Protection center window. Click on Protection tab. In the setting area of Error
type setting, uncheck the checkbox of Latch Amplifier over temperature error or Latch Under

voltage error to enable automatic error handling function.

9.4 Troubleshooting

9.4.1 Status indicator

The status indicator of D1 servo drive is indicated in figure 9.4.1.1.

Figure9.4.1.1
Table9.4.1.1
Indicator Servo Drive Status
No status +24 Vdc power is not supplied.
Blinking red and green The servo drive is powering on.
Blinking green No power has been supplied to the motor.
Solid green Power is being supplied to the motor.
Blinking green and solid red | No power has been supplied to the motor and an error occurs.

Note:
When the indicator turns red and green at the same time, the color looks like orange.
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9.4.2 Error description and corrective action

Table9.4.2.1
No. Description Error Message Corrective Action
(1) Speed or acceleration is Check if the speed, acceleration and deceleration set
limited while sending for motion protection in Performance center are too
pulse command or small.
voltage command.
1 (2) Controller already -
finishes sending pulse
command, but motor is
still moving to the target
position slowly.
The moving direction of motor Redo auto phase initialization setting by referring to
2 is opposite to the - section 5.3. Use TD function to reset the moving
user-defined direction. direction of motor.
Error map function is not Go to Error map page in Application center and check
enabled. the following:
3 ) (1) Check if the checkbox of Error map enable is
checked. Refer to section 6.9.
(2) Check if homing is completed or signals related
to homing have been set in digital inputs.
Motor moves without (1) Use Quick view or Scope to check if any pulse
receiving any command after signal is received for Target Position.
it is enabled. (2) Check if the pulse signal cable is connected
properly.
4 ) (3) Check if signal 0V is connected to the shield or
ground.
(4) Check if the servo drive and machine are
grounded.
(5) Check if core should be added onto the pulse
signal cable for filtering.
Motor does not move after (1) Check if the command unit is correct.
command is sent from (2) Check if the speed or acceleration is 0.
controller. (3) Check if the software limits are enabled. Or
5 - check if the value set for Upper sw limit or
Lower sw limit is correct.
(4) Disable the motor and move it (forcer) manually
to see if it runs smoothly.
The motor does not move (1) Use Quick view or Scope to check if any pulse
after pulse command is sent signal is received for Target Position.
6 from controller. ) (2) Check if the pulse signal cable is connected
properly.
(3) Check if the electronic gear ratio is set to be too
small.
Motor does not move after (1) Use Quick view or Scope to check if analog
7 analog voltage command (V ) voltage command is received.
command) is sent from (2) Set Analog input offset in Analog input tab of
controller. Advanced gains window.
Motor moves with a loud (1) Decrease the common gain (CG).
8 noise. - (2) Set filters in Filter tab of Advanced gains
window. Refer to section 6.6.1.
The servo drive is Amplifier over (1) Check if the servo drive is installed in
overheating. temperature well-ventilated location.
9 (2) Check if the ambient temperature is too high.

Wait till the servo drive cools down.
If the servo drive needs to be used for a long
period of time, check if heat sink is needed.
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No. Description Error Message Corrective Action

The signal of position Encoder error (1) While using Renishaw optical position feedback

feedback sensor (reader) is system, check if the LED on the reader lights up.

abnormal. Normally, the LED should be green. If the LED
does not light up, check if 5 V power is supplied
or the signal cable is properly connected and is
not short-circuited. If the LED is red, adjust the
gap between the reader and scale and check if
the scale is clean.

(2) While using HIWIN magnetic scale, ensure the
gap between the reader and scale is between 0.1

10 to 0.2 mm. Check if the signal cable is properly
connected and is not short-circuited. Keep the
scale away from strong magnet.

(3) Check the reader is digital type or analog type.
Ensure its model and resolution are correctly set.

(4) Check if the phase sequence (A/B phase) of
digital reader is incorrect.

(5) When analog reader is not moving, check if the
sinusoidal signal of the analog reader is too
weak.

(6) Check if the servo drive and machine are
grounded, and the shield is grounded.

Motor (forcer) is overheating. | Motor over (1) Check if the over temperature cable is
temperature connected.
sensor activated | (2) Check if the temperature of the motor is too high.
11 (3) Check if the continuous current and
instantaneous current of the motor are within its
specification.

(4) Check if the duty cycle of the motor is too high.

DC bus voltage is too small. Under voltage (1) Check if the servo drive is connected to AC main
12 detected power 100 or 240 Vac.

(2) Use multimeter to check if AC main power 100 or
240 Vac is supplied.

DC bus voltage is too large. Over voltage (1) Check if the velocity, acceleration and load are
detected within the specifications of the servo drive and
motor.

(2) If the motor needs to move at high speed,

13 consider installing regenerative resistor. Select
regenerative resistor based on your load and
motion conditions.

(3) Check if the load is too heavy.

(4) Check if the speed is too high.

Position error is greater than | Position error too | (1) Check if the common gain (CG) is too small.

the value set for maximum big (2) Open Protection tab in Application center and

pos error. check if the value set in the field of maximum
pos error is too small.

(3) Check if the motor is obstructed during motion.

14 (4) Check if the reader is normal.

(5) Check if the optical scale is clean.

(6) Check if the load is too heavy.

(7) Check if the guideway has not been maintained
for a long period of time.

(8) Check if the cable tray is too tight.

There is short circuit among Motor short (over | (1) Ensure there is no short circuit among the U, V
the U, V and W wires. current) detected and W wires and the wiring is ideal.
1 (2) Ensure there is no short circuit among the U, V
5 .
and W wires and ground.
(3) Ensure the resistances of U, V and W wires are

the same.
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No. Description Error Message Corrective Action
(4) Check if the motor power cable is too old.
The equivalent current that Soft-thermal (1) Check if the continuous current and
the servo drive outputs threshold instantaneous current for the motor is within its
exceeds the maximum reached specification.
continuous current of motor. (2) Check if the acceleration command of path
16 planning is greater than the rating of the motor.
(3) Check if the motor is obstructed during motion.
(4) Reset the servo drive and enable the motor
again.
(6) Check if the motor model and its current
parameter is correctly set.
PC cannot communicate with (1) Check if the driver for RS232 to USB converter is
the servo drive. installed. Check if RS232 communication port
appears in the device manager of Windows
operating system.
17 - (2) Check if transmission rate (BPS) and
communication port (Port) are correctly set. Refer
to section 5.1.
(3) Check if the pin assignment of RS232 cable is
correct. Refer to section 4.6.
In position mode, the servo Check the output type of controller. It it is single-ended
18 drive cannot receive the ) output (For example, Mitsubishi PLC module QD75P),
single-ended pulse signal ensure group D in I/O center is set as pull up. Refer to
sent from controller. sections 4.7.3 and 5.4.1.
Controller receives incorrect While saving parameters (™ ) to the servo drive Flash,
19 position information while ) the emulated encoder function is not available.
using emulated encoder Therefore, the position information sent to the
function. controller during this time could be incorrect.
Fail to enable or disable Check if the digital output is set to “PDL usage” in I1/10O
20 digital output (O1 to O4) in - center.
PDL program.
Error “Hall sensor error” Hall Sensor Open Quick view or Scope in Lightening to observe
occurs while using digital Hall | Error physical quantity “46 digital hall bits”. Move the motor
sensor. manually to see if the value of this physical quantity
changes. If the value does not change, check if the
encoder cable is correctly connected. If the encoder
21 cable is correctly connected, please replace it with

another encoder cable. If the above method does not
work, please replace the servo drive.

If the above methods cannot clear this error, the digital
Hall sensor could be broken, please replace the digital
Hall sensor.

9-12
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10.1 Operating temperature and cooling

Figures 10.1.1 and 10.1.2 provide the information of D1 servo drive operating in its maximum allowable
ambient temperature with different operating condition and cooling device. The cooling devices include
heat sink D1-H1 and fan. The operating conditions are input voltage 120 Vac and 240 Vac.

B Input voltage 120 Vac

60
55 -
\\
50 \\
O | as NN — Without heat sink
S \ ™
=9 N N —  With D1-H1 heat sink
My,
o 2 40 N AN
.g © \ With D1-H1 heat sink
< g 35 and fan
€ N
g N\
= 30 N
y N
20
0 1 2 3 4 5 6 7 8 9 10 11 12 Output current (Adc)

Figure10.1.1
B Input voltage 240 Vac
60
55 - s
50 \\
g_) 45 === \Nithout heat sink
+— O — . _ .
5 § 40 \ With D1-H1 heat sink
o N With D1-H1 heat sink
€ o N
< o 35 N and fan
5 N
- 30 \\
25
20
0 1 2 3 4 5 6 7 8 9 10 11 12 Output Current (Adc)

Figure10.1.2
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B Fan specifications
(1) Air flow:153 (CFM)
(2) Static pressure:0.43 (Inch-H20)

10.2 Heat sink

D1-H1 heat sink is shown in figure 10.2.1.

HIWIN MIKROSYSTEM CORP.
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11.1 Advanced frequency analysis

Frequency analyzer is used for advanced frequency analysis when the values of vpg and st vpg
calculated by the auto tuning function in section 5.3.2 cannot meet the requirement. Frequency analyzer
measures the actual frequency response of the system and calculates the values of vpg and st_vpg
according to the application. With the generated frequency response figure, user is allowed to design filter
to improve system performance.

To do advanced frequency analysis, do not check the checkbox of Use simple version and click on

[ roamamer ] 4 open frequency analyzer.
{3} Auto phase cente-. . ‘ @ﬂlﬂ

View
B{Enabled .
‘B{Phase Initialized Phase initialization mode:) 84 method 1
B Servo ready B{SW mode B{SMCL mode
Current(SM mode)| 5. 24 A_amp
Feedback position:| 150 count

1. Enable axis in SM mode

SM enable

2. Drag the slider bar to move the motor in SM mode
The arrow in the watch had better remains within green range during motion

5 * %, 5
1T Leoe iy gy
Phase error (Elec. deg)

3. Direction
If necessary, press D to toggle direction definition

4. Frequency analysis

Freq analyzer [T Use simple version

5. 8W method 1

Max.pos. err during phase init. Offset| 8.8 deg
Start SMCL o] e
SMCL tool ...

6. Phase initialization

Start phase initialization

Figure11.1.1
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11.2 Frequency analyzer

When frequency analyzer is opened, its default mode is “Stepper/Dcbl plant”. Click on _ R [0

measure frequency. It is normal to have sound or vibration while measuring frequency. After the

measurement completes, the result will be shown in the display area. Right click in the display area to

open slope measurement tool. Select slope -20 dB/dec and move the cursor to the segment of the same

slope. The program will automatically calculate the appropriate vpg and st_vpg. Click on &l to

send these parameters to the servo drive. To save the parameters to the servo drive Flash, click on = in

the main window of Lightening.

HIWIN MIKROSYSTEM CORP.

.
File Modes Wiew
" Gain Fr.[7568 [ | Step fdcbl Dchl Current .
@ Gain(db) plant plant Mode selection
 Phase Amplitute [ 489 6 | |
" ph(deg) | Signal offs @ vpg: 0.000185729
it | siona R pazeeE sweo 01208 | 1 Galculation result
" ph+gain Input &_ref pos_ext o (s oL, -
T
F H el defau
g rol - Start frequency analysis. Run [ sena e
v 2 =
\ v Odb cut
|| & Herz Enable
||| Radisec |
| SM enahle L1 ! 1 8
Full ser I
Disable | ., |
3 T 1
= = 20 dB/dec cursor
B Phase Initialized B
B SM mode S 0ei e [ ] I ‘| H
-140 dB/dec 2 Dlsplay area
sm_ampl{0.1%) .
Clrinf | 33.5876 et I -
-100 dB/dec
delete | -80 dB/dec
delete all | Ealkhes
-40 dB/d
- Slope measurement tool I
Stop -20dB/dec i
0 dB/dec I
Idle time 20 dB/dec {
ke 40 dB/dec i
Data time 60 dB/dec ||
8.1 80 dB/dec I
Min cycles |
1 Make tip visible I
Clear all tips
Step [
a.1 I 10 107 ] 17007 SESEAE
5 Heriz 7588
A
Figure11.2.1
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When there are several -20 dB/dec segments in the curve, move the -20 dB/dec cursor to the segment

which is closest to the top.

‘ -
Freq analyzer junior 1.16 , sl=0 = X
[File Modes View
" Gain Fr.[2088 [ I Stepidebl | Dchl Current |
& Gainfdh) ) plant plant
" Phase Amplitute S Close loop dohlfstep. gaing
¢ phiden) || Signal offs| @ wpg: 0.00186122
7 Nyguist Signal [RLref Lpos_ext st_wpg: 1.27852
 ph+gain Input [RIFEE Lpos et Logd: 0.0010774 Kg*m*2 Loop-= |
 Michols constructor
Output [ vel fh [ show also stepper bhode ——
. et defau
g Foints Run Send | 1 BT
W 2N : B
 Odb eut |Send: X_st_vpg = 0.0542358, X_vpg = 8.31967e-005 i
@ Hertz Enahle Gaiin (db>
" Radisec 6@
St enable |
Full scr | 55
Disable
B , o
N A Enabled 4 \
Il L Phase Initialized K / S 45
[l B 5M maode / N / \ 48
: sm_ampli0.1%) hg¥
| Clrinf | 99 _990g / \\ 15
delete | ! \m
| | s
Il delete all o
L |
Stop o
ldle time \5
8.1 1
Daataitime 18
Min cycles 5
1
5]
)
Step
|e-1 10 108 16008
| 2
L W TTTT— T
Figure11.2.2
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11.3 SMCL tools

When SW method 1 is selected for phase initialization mode, use SMCL tools to adjust st_cg to minimize
the movement while performing phase initialization. Click on SMCL tool... button in figure 11.1.1 to open
SMCL tools, as figure 11.3.1. Increase st_cg to decrease the movement during phase initialization. If
st_cg is set to be too large, it may cause vibration and unstable system. Click on Start SMCL button to
check the movement during phase initialization and if there is vibration. Adjust st_cg and execute SMCL

test repeatedly and check position error until the movement during phase initialization is acceptable.

Note:
Do not modify the value in e_pointer field.

Execute SMCL test.

# SMCL tools (=13
e_pointer| 53364 e_pointer| 536836

sl_vpg| B.128516 J st_vpg 8.128516

st_co[ 8. 380088 Filtars st_cy 1.38008

[ start sMoL

=]
]

n & ni
LK L Bl

1615.82 |B.1% peak
DSP rate=15000Hz, Rate=77.8Hz Tirnets) 3 DSF rate=15000Hz, Rate=85 6Hz Tirme(sy 3

31 Command Curren 1682.95 B.1x peak

St_cg=0.3, movement 4500 counts St_cg=1.3, movement 450 counts
Figure11.3.1

B SMCL parameters
(1) st_cg
st_cg is the proportional gain of control loop in SMCL mode. Normally st_cg must be as large as
possible, but it is on the premise of not affecting the stability of the system. If st_cg is set to be
too large, it may cause vibration and unstable system. At this time, st_cg must be decreased.
st_cg is usually set to 0.2 to 1.5. But if the system is stable enough, st_cg could be more than
1.5.
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(2) st_vpg
An initial value is calculated by using the physical parameters set in Motor page in
Configuration center, such as load mass, moment of inertia, gear ratio and motor type, etc. If
improper initial value of st_vpg is set, you may use frequency analyzer (Freq analyzer junior) to
do frequency response test to obtain the appropriate value. Normally the st_vpg obtained from
the frequency response test does not need to be adjusted again.

W Filters
There are filters in SMCL tools. User may use the filters according to his requirement. For how to set
filters, please refer to section 6.6.1.

" Gain Gainfdb)
& Gain(db) - =

" Phase "‘ﬁ.“\

* Phase(deq) I I 5
 Nyguist \

" Phase Gain 3 =10
" Nichols \

¥ Points —4 Display area

I | & Herz \ :
" Radisec ! =20

Full screen | T T \

1 Hertz 7500
[ Step | B.85%
I Filter coffiecents Update from Cont

Zel Second Send to Cont
Setting the &| 500 frj@ —‘r Buttons
parameters of ii[@.787 i[@.787 SeleEEL
filters. ki[ BIC Disable filter

‘ I k2|B = o Help...

Figure11.3.2
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12.1 Enabling method
H  Enable motor by controller
Normally motor is enabled by the command sent from controller via input port. Input function Axis
enable is set in digital input |1 (section 5.4.1), as figure 12.1.1.
@A ® _ITJEI <l & s
}% 1/O center ‘ ‘ - ==
Inputs Qutputs
State Invert
1 Inxis Enable ﬂ _l v I
iza:::gwn 12 |Not Configured ﬂ i r
I3 |Not Configured ﬂ ‘ r
l'?Bpullup 14 [Not Configured ﬂ . -
" pull down 15 [ Motor Ouer Temperature ﬂ ' il
(:Cpullup I6 |Mot Configured ﬂ ‘ r
" pull down
I i 19 |Not Configured ﬂ .l r
O it 110[Not Configured BE H r
" pull down 111 Hot Configured ﬂ ‘ r
12| Not Configured ﬂ ‘ r
Set Default
Figure12.1.1
B Enable motor without controller
Without controller, hardware enable signal cannot be input into the servo drive. To simulate a
hardware enable signal, click on 7 to open I/O center, as figure 12.1.1. Set |1 to 13 as pull up. Set
I2 and 13 as Not Configured. Ensure the state indicator of Axis Enable becomes green. Normally 11
is for hardware enable signal. Check the checkbox of Invert to invert the logic. At this time, since the
logic is inverted, |1 becomes ON when no signal is input. The state indicator becomes green which
means hardware enable signal is received.
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12.2 Checking enabling state from Lightening

When Hardware Enable Input indicator in Lightening becomes green, it means enabling signal is
received from controller, as figure 12.2.1.

# LIGHTENING, version 0.177, coml, 115200 Local Met
Conf/Tune Tools Language About Advanced

o AT 7w M 2] ] =4 3

EI-HiW HIWIN Amplifier

ek Controller: tamuz(0), Axis: X RIS
E‘ 0. tamuz T Ve 8.228
X Model:| LMS27L
Axis is cofigured to;) Stand—alone Position Mode
Status
[ A Hardware Enable Input

B Software Enabled
B Servo ready

Figure12.2.1

Normally motor is enabled by axis enable signal from controller. Pay attention to the following:

(1) When Lightening is an active window, clicking on Disable (F12) button can disable the motor. This is

usually used for emergency.

(2) Click on Disable (F12) button in Performance center of Lightening to disable the motor. To enable
the motor again, click on Enable button (Note: Hardware Enable Input indicator must still be
green.).
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13.1 Comparing the parameters in RAM and Flash

When motor parameters are modified but have not been saved to Flash, Compare parameters RAM to
FLASH window appears as user is closing Lightening or saving error map parameters to Flash (Refer to
section 6.9.1.), as figure 13.1.1. This window is to remind user that parameters are modified but have not

been saved to Flash.

Comnpare parameters RAM to FLASH ‘_ ﬁ

56 parameters are detected to be changed in RAM from Flash

Press "Exit' to exit.
Press "Cancel to stay,
Consider to do 'save parameters to flash’

Exit Cancel ‘ Details ‘ IJ

Figure13.1.1 Compare parameters RAM to FLASH window

Click on Details button to do further comparison. User is allowed to check which parameter has different
settings in RAM and Flash. If the settings in RAM and Flash are not identical, the parameter and its value

will be shown in blue.
The following two symbols may also appear in Flash value column.

(1) =: The value saved in Flash is the same as the one in RAM.

(2) = : User undid the parameter before. The value in RAM is changed to the one saved in Flash.

Compare RAM to flash (ver 0.45) @ \ ( @ @
@ 'II Refresh I || Save ” Close I Up @
Slave: @ (tamuz) n hex@ _»| ung | | Down | 0)
Comprae paramters RAM to FLASH
56 modified, 3 undo. 221 variables . A errors
Parameter name Type RAM value Flash value &
¥_StIdhome = 91 =
¥ _StldmotTOur = 84 =
B _Ucf.fr f a =
B _Ucf.xi f a.7a87 =
wa M _Upi. ki f 92.8245 18868
a ¥_Upi.kp f 369.137 e
B _Upi.lim f 2500 =
#_UseEncoderfAlarm s a =
H_Use_DynamicBrk s a =
& ¥_UOF_FB_Switch 1 a 1
4 ¥_UOF.J_div f .5 228358 E
B _Ucf.fr f a
B _Ucf.xi f a.7a7? =
i ¥ _Upi.ki f 92.8245 1888
i ¥ _Upi.kp f 1280.2 369.137
R _Upi.lim f 2500 =
H_ZT_loadLV s =
4 H_acc f ?.66e+? 1.91225e+7
H_affg ¥ a =
H_bhacklaszh 1 a =

Figure13.1.2 Compare RAM to flash window
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The buttons in Compare RAM to flash window are described as below:

@ Save: Save parameter to the servo drive Flash.

@ Close: Close the window.

@ Up: Go to the previous parameter which has different settings in RAM and Flash.

@ Down: Go to the next parameter which has different settings in RAM and Flash.

® Undo: Change the value of the selected parameter. Its value in RAM is changed to the one saved in

Flash.

® Refresh: Compare the parameters in RAM and Flash again.

@ Redo: Cancel Undo of the selected parameter.

Cormpare RAM to flash (ver 0.45) @
Refresh | Save | Close | Up ‘
Slave:| @ (tamuz) [~ hex I Redo I Down ‘
h

Comprae paramters RAM to FLASH \

56 modified. 4 undo. 221 variabhles . B errors @

Parameter name Type RAM value Flash value -
#_StIdhome s 921 =
A_StldmotTOue E 84 =
R _Ucf . fr f a =
B _Ucf . xi f a.7a7 =

A& % _Upi.ki f 1888 o

a ¥ _Upi.kp f 369.137 e
H_Upi.lim f 2588 =
#_UseEncoderAlarm s a =
£_Use_DynamicBrk ) a =

4 X_UOF.FB_Switch 1 a 1

4 B_UOF.J_diwv f a.5 228358 E
A _Ucf . fr f a =
B _ Ucf . xi f a.7a7 =

4 B _Upi.ki f 22.8245 1888

4 % _Upi.kp f 1288.2 369.137
X Upi.lim f 2508 =
H_ZT_loadLV s 3 =

4 X_acc £ 2.66e+7 1.91225e+7
i_affg f a =
#_backlash 1 a =

Figure13.1.3 Compare RAM to flash window
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14.1 Updating servo drive firmware

To update the firmware of the servo drive, click on Tools in the main window of Lightening. Select

Upgrade/Downgrade firmware from the submenu, as figure 14.1.1. Then window in figure 14.1.2

appears.
;@ LIGHTENING, version 0.177, com1, 115200 Local Ne_
Conf/Tune |Tools | Language About Advanced
d @ 4 Communication setup...  (Ctrl+N)
=TT Open plotview... (Ctrl+G) —
: Data collection...
=B ‘ |
Scope... (Ctrl+P)
Encoder test/tune._. B
PDL.. (Ctrl+l) &
Loop constructor... -
Reset Amplifier
Upgrade/Downgrade firmware...
T
Figure14.1.1
File
Update selected firmware to amplifier Step 2 | Date : Time | Comment
Add working directory firmware to Archive &2 2012\03\22 - 05:34:19
0_: 2012103123 - 02:34:13
Refresh 0_217 2012103129 - 05:36:02
! : 0L 219 2012\04\26 - 10:06:05
0.220 C: \mega fabs\dce\,db flrm\tamuz\ver 0_220 2012\05\22 - 13:01:50
0221 Cl\mega_fabs\dce\db_firmitamuz'wer_0_221 20120717 - 09:51:12
0222 Cl\mega_fabs\dce\db_firmitamuz'wer_0_222 2012\09\10 - 03:36:34
0223 Cl\mega_fabs\dce\db_firmitamuz'wer_0_223 201211008 - 03:50:40
0.224 C:\mega_fabs\dce\db_firmitamuz\ver_0_224 2012\10\26 - 05:43:30
Cl\mega_fabs\dce\db_firmitamuz'wer_0_225 201211022 - 08:29:54 Amplifier
C-\mega_fabs\dce\db_firmitamuz'wver_0_226 2013\04\11 - 09:19:30
dcevdb_firmitamuziver_0_227 201310904 - 09:09:49
dce'db_firm\tamuz'ver_0_228 2013\09'06 - 08:10:18
|Workjng Dir: Amplifier: Ver. 0.225 C\mega_fabs\dce\tamuz 2012\11\22 - 08:29:54
Figure14.1.2 Upgrade/Downgrade firmware window
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In Upgrade/Downgrade firmware window, follow the steps below to update firmware.

Step 1: Left click on the firmware version to be updated. The selected firmware version will be shown in
white text on a blue background.
Step 2: Click on File and select Update selected firmware to amplifier. A message dialog shown as

figure 14.1.3 appears.

Update new firmware to am plifieri u

. Do Youwant to update the amplifier
;IA_ by firmware version in:
C\mega_fabs\dce\dj==t

In Waorking Directory Yes button

Cancel button

Figure14.1.3

Step 3:  Click on Yes button and Auto load programs window appears. The firmware is loaded to the

servo drive automatically.

tamuz: Test if PDL need complilation

Mo need PDL compilation ¥ Compile PDL
B: tamuz
Go to hoot mode
Start loading MDP ...
¥ load MDP
= | | ™ load PDL
g L x IV load AL_Caore

IV load AL_Appl

81 id (@ tamuz DELFINO0335

File | C=smega_fabssdcestamuzstamuz .edh

Clear page: Page 5 . start address: 3288808
Addrsses: BA3280P0,. Urite 26991 words

Warify DB |
[ .

Figure14.1.4

Step 4:  After the firmware is updated, a window shown as figure 14.1.5 appears. Click on Yes button.

e

e

L From C\mega_fabs\dce\db_firm\tamuz\ver 0 228\
L& Firmware was changed succesfully!
Yes button

Figure14.1.5

HIWIN MIKROSYSTEM CORP. 14-3



HIWIN.

MD20UE01-2206
Updating Firmware And Loading PDL D1 Servo Drive User Manual

Note:
If power failure or communication interruption occurs during firmware update, Lightening stays in “Boot mode” and
cannot be changed even when power is supplied again or communication cable is reconnected, as figure 14.1.6. If

this occurs, please contact local distributor.

= Hill HIWIN Amplifier Controller tamuz(0), Axis: <boot mode= F]\arm\n::are v:‘rsinn
E"‘ 0. tamuz Motor type: Boot mode 2ol qoce
- ¢® <boot mode> Model| Boot mode
Axis is cofigured to;| Boot mode
Status
dHardware Enable Input
A software Enabled
A seno ready
Last error
Lastwarmning
Quick view
Position Units
count &
38 fActual Current ﬂ Boot mode A_amp
1 Feedhbhack Position ﬂ Boot mode count
18 Feedhack Velocity ﬂ Boot mode count's
Figure14.1.6

14.2 Loading PDL program

Follow the steps provided below to load PDL program to the servo drive. To clear the PDL program in the
servo drive, please delete the program codes in user.pdl and follow the steps below to load an empty

user.pdl.

Step 1: To open PDL window, click on the icon (F) indicated in figure 14.2.1.

& LIGHTENING, version 0.168B, coml7 (USB), 115200 EaX]

ConffTune  Tools Language About

PR

]

|- q!_-ll- ;‘ reset

Figure14.2.1
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Step 2:  Click on Edit button to open the interface for editing PDL program.

I PDL E| E|
Compile | ITI &I
Lk | Compare code only | L‘

" compare made | Compare | | &’

State Normal mode <C(PORT A> ‘

81 id @ tamuz DELFIN0335
File c:“mega_fahs\dcestanuz\pd1@@\nain@.pdl J
Figure14.2.2

%4 user.pdl PDL debug ver 3.59
File Edit View Options Mecro Help

n ok | o ah s st
DBMEME|a A A
FER [ @FE

o W lo Te ¥ [F K EN =p | FF OF M

- [ FILES user.pdl
[ veerpdl Ill USER may write is PDL code here

cimega_fabs\eeltamuzipd 00%ser pd] T

Figure14.2.3

Step 3:  After PDL program is loaded or editing program codes is completed, click on &5 (Compile) to
show PDL compiler window.

%u&er.ndl PDL debug ver 3.59

8 | @ ah sl et
o B A A A
FER ) B

(@]
[
o2,

- FILES user.pdl
U.serpdl Z#futhentic Author = Ming Hung Tu
- #7Last Modified by : Ming Hung Tu

ssDate 20121207

PDI- compiler, ¥er:

Preprocessing ended ok ~
PDL interpreter ver: 28
Total=2694, c:wnega_fabsxdcextamuz»pdl@@main@.pdl: 41 line compiled

?-Zip 4.65 Copyright (c> 1999-288? Igor Pavlov 2887-82-83

Scanning

Creating archive pdlsource.?z

Compressing pdlBB.fst

+*Compressing init.pdl

Compressing mainB.pdl

Compressing sys.pdl

Compressing user.pdl

Everything is 0Ok

code=21876, =zip source=18681, total=-48568, maximum=65824, spare left=24464

Errors: B, warnings: B

Size: 28288 (16hit)

Check sum: 18fA7%cA

Should run in slave: tamuz <@)

User memory used: 7B, total availabhle: 488
PDL version: 28

Compilation ended successfully

(£l

4 |

Figure14.2.4

%
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Step 4:

14-6

Click on % (Send to slave) after compilation finishes. Click on Yes button when the dialog

shown in figure 14.2.5 appears. Then a window with progress bar appears and closes as PDL

program is loaded, as figure 14.2.6.

Ziuserpdl PDL debug ver 3.59

"~ 4@ | aabMt| | OB
DB EHB|.AA|[BGE|EE
PER p QE '
vl o o= | )

¢ X [o Te %]

[ [y FILES
[ vserpal

Yes button

TTTET e - - 2
ttdafine Twimew TR

Figure14.2.5

Compie | Edit | goot
Cornpile 1o 2ip T _ tomai |
Load | Cornpare cade orly | s
[~ Compare mode Compare L
State |
£1 id @ Camuz DELFIHO3 35
File c:wmega_fahssdeestamusspd188nain. pdl |

Clear page: paged . start addeess: 20008
Addrsges: BAI20008, Urite 28218 words

1
Figure14.2.6
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15.  Troubleshooting for interference

15.1  Common mode filter...............
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15.1 Common mode filter

User can use common mode filter to decrease common mode interference. The model number of HIWIN

common mode filter for D1 series servo drive is MF-40-S. For its specifications, please refer to the table

below.
Table16.1.1
Item Specification
Maximum Voltage 373 Vdc
Input
Maximum Current 20 A_amp
Maximum Voltage 373 Vdc
Output
Maximum Current 20 A_amp
Instantaneous Current*/Duration of 40 A_amp / 1 second
Instantaneous Current
Ambient Temperature t 0to 40°C
Note:

(1) *The maximum input/output instantaneous current can last one second after power on.

(2) tWhen continuous current is higher than 12 A_amp, use external fan for cooling. The fan must have at least

110 CFM.

15-2
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The dimensions of MF-40-S are shown in the figure below.

124.%

499

140

U |
BRI .
0
:EI Far{
sl | | om
ref b
Bl
vhel cN2Z
wiid|| ™
0

14
4

Figure16.1.2

The wiring of common mode filter, servo drive and motor is shown in the figure below.

Shielded Filter Shielded

. motor motor
Servodrive  apie " cable
( | T O
il ! P

I VR N
: . CN1-2| ! '
133 —T CN2-2 :

Vo | v : PV
i CN1-3 i !
B2 _ L

Wi g s T P
Bl : ] CN2-4 L

\ 4i—|_;_,cm-5 € 1 1 e
L PE \i i

Figure16.1.3

®  Wiring

Frame ground

(1) Insert the wires from the servo drive into the CN1 of the common mode filter.

(2) Connect motor power cable to the CN2 of common mode filter.

HIWIN MIKROSYSTEM CORP.
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A. Filter (CN1) to servo drive

Table16.1.2 The specifications of CN1 connector (input)

Description

5 positions and 7.62 mm pitch

Cable Size

24-8 AWG

Suggested Cable

12 AWG, 600 V

Suggested Tool

Flathead screwdriver

Table16.1.3 The definition of CN1 connector

Function

U phase current from the servo drive

V phase current from the servo drive

W phase current from the servo drive

Pin Name
1 u
2 \Y
3 W
4 PE

Frame ground and cable shield

B. Filter (CN2) to motor

Table16.1.4 The specification of CN2 connector (output)

Description 4 positions and 7.62 mm pitch
Cable Size 24-8 AWG
Suggested Cable 12 AWG, 600 V

Suggested Tool

Flathead screwdriver

Table16.1.5 The definition of CN2 connector

Pin Name

Function

u

U phase current to the motor

\Y

V phase current to the motor

W

W phase current to the motor

NC

No connection

|| W|IN]|~

PE

Frame ground and cable shield

Figure16.1.4 CN2 connector
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FNDANGER

There is a risk of electric shock.

The circuit of connecting servo drive main power and motor to the CN1 and CN2 of MF-40-S is high-voltage.
If the precautions are not observed, it is likely to cause machine damage, injury or death.
Be careful while performing adjustment or installation.

HIWIN MIKROSYSTEM CORP. 15-5
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