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HIWIN. MIKROSYSTEM

MDO7UE01-2404

About this user manual D2 Series Servo Drive User Manual

1.1

Instructions before use

Before using the product, please carefully read through this 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 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 users.

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 specification noted on product label or technical document. Install the
product according to its specification and installation instructions stated in this manual.

Ensure the product is used with power supply specified on product label or in product requirement.
HIWIN is not responsible for any damage, accident or injury caused by incorrect power supply.
Ensure the product is used with 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 drive, please refer to Chapter 9 and follow the instructions for
troubleshooting. After the error is eliminated, power on the 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. The warranty does not cover damage caused by improper

usage (Refer to the precautions and instructions stated in this manual.) or natural disaster.

A\ ATTENTION

* 606 S0

The maximum ambient temperature for the product is 55°C.

The drive can only be installed in the environment that the degree of contamination is below 2.

The rated input voltage of the product is 240V. The power supply voltage cannot exceed 240V, and the
short-circuit current cannot be over 5000A.

The drive provides neither motor over-temperature sensor, nor motor over-temperature protection.

The short-circuit protection of the drive cannot be used as a shunt-circuit protection. The shunt-circuit
protection should be selected based on US National Electrical Code (NEC) and local regulations.

Power off and wait at least five minutes before examining the drive. To avoid electric shock, please use a
multi-meter or a similar apparatus to check if the residual voltage between P and N terminals has dropped to
the safety level (50Vdc or lower).

To avoid accelerating the aging of internal electronic power components, do not switch the power on and off
frequently. If there is a need to continuously switch the power on and off, the time interval should be more than
3 minutes.
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HIWIN. MIKROSYSTEM

MDO7UE01-2404

D2 Series Servo Drive User Manual About this user manual

A WARNING

€ If the sequence of connection is not correctly followed when installing or replacing motor power cables, the

motor may run abnormally. It may cause serious damage to equipment or injury to people. Please use

correctly labelled wires.

€ If you decide to use your self-made extension cord for motor encoder, please look up this User Manual in
detail or contact HIWIN Customer Service Department. Wrong connection may cause abnormal motion or

injury to people.

€ When applying the open type of optical feedback system (e.g. optical scale), please make sure the scale is
not stained or scratched. Otherwise, it may cause abnormal motion to the motor, damage to the motor or

equipment, or injury to people.

€ When applying the open type of magnetic feedback system (e.g. magnetic scale), please make sure the
strong magnetic object is not close to the scale. Otherwise, it may cause abnormal motion to the motor,

damage to the motor or equipment, or injury to people.

€ Each motor model has its own rated maximum payload. If exceeds, it may cause abnormal motion to the

motor, even damage to equipment or injury to people.

€ If you accidentally touch or move the encoder connector on the drive during the operation of motor, please
make sure the drive is undamaged. It is recommended to power cycle the drive, or it may cause damage to

equipment or injury to people.

€ During the usage of motor, please do not unplug the extension cord for motor encoder, move the motor and
plug it back when power on. It may cause abnormal motion to the motor, even damage to equipment or injury

to people.
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1.2 Safety instructions

B Carefully read through this manual before installation, transportation, maintenance and examination.
Ensure the product is correctly used.

B Carefully read through electromagnetic (EM) information, safety information and related precautions
before usage.

B Safety precautions in this manual are classified into “Warning”, “Attention”, “Prohibited” and

“Required”.
Signal Word Description
l& Warni It indicates if the precaution is not observed, it is likely to cause property
aming loss, serious injury or death.
& Attention It indicates the precaution must be observed.
® Prohibited It indicates prohibited activity.
o Required It indicates mandatory activity.

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

€ Do not remove motor power cable from the drive when it is still power-on, or there is a risk of electric shock or
damage to the contact.

€ Do not touch the live part (contact or bolt) within 5 minutes after disconnecting the drive from power supply.
For your own safety, we suggest measuring the voltage in the intermediate circuit and wait until it falls to
40Vdc before touching the live part.
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H  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 internal part of the product within 10 minutes
after power off, or the residual voltage may cause electric shock.

& WEII'I'III'IQ € Do not modify wiring when power on, or it may cause electric shock.

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

€ Do not use the product in location which is subject to humidity, corrosive
materials, flammable gas or flammable materials.

& Attention € To avoid accelerating the aging of internal electronic power components, do
not switch the power on and off frequently. If there is a need to continuously
switch the power on and off, the time interval should be more than 3 minutes.

B Storage

® . € Do not store the product in location which is subject to water, water drop,
Prohibited direct sunlight, harmful gas or liquid.

B 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.

B |[nstallation site

€ Do not install the product in location with high ambient temperature and high
humidity or location which is subject to dust, iron powder or cutting powder.

€ Install the product in location with ambient temperature stated in the manual.
Use cooling fan if the ambient temperature is too high.

€ Do not install the product in location which is subject to direct sunlight.

‘ o Required € 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 when 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.
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B 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.

& Attention

Avoid strong shock to the product, or it may cause malfunction or injury.

L K R N B 2

When installing the product, take the product weight into consideration.
Improper installation may cause damage.

L 2

Install the product on noncombustible objects, such as metal to avoid fire.

H  Wiring

& . € Ensure wiring is correctly performed, or it may cause malfunction or burn.
Attention There is a risk of injury or fire.

B 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.

o Required € Set external wiring for emergency stop to stop the motor at any time.

B Maintenance

4 Do not disassemble or modify the product.

@ Prohibited € Do not repair the product by yourself when it malfunctions, please contact
HIWIN for help.
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2.1 Drive information

2.1.1 Safety certification

The drive complies with the following safety regulations.

Table 2.1.1.1

EN 61800-3: 2004 (Category C2)/2012(Category C3)
EN 61000-3-2: 2006/A1: 2009/A2: 2009/A3:2014
EN 61000-3-3: 2013

IEC CISPR 11: 2015/A1: 2016

IEC 61000-4-2: 2008

IEC 61000-4-3: 2006/A1: 2007/A2: 2010

IEC 61000-4-4: 2012

IEC 61000-4-5: 2014

IEC 61000-4-6: 2013

IEC 61000-2-1: 1990

IEC 61000-2-4: 2003

IEC 60146-1-1: 2009

IEC 61800-5-1: 2007 (PD2, OVC Il)

EN 61800-5-1:2007 (PD2, OVC IlI)

UL E348161

EMC

LVD

2.1.2 Nameplate information

Model No. rxel No: D2-0423-S-B0 mega_fabs
SIN:
CIT: c €
Input/output voltage —L INPUT OUTPUT
Phases _I_- Voltage 200-240V 0-373V
. Phase 1/3¢ 3¢
Rated input/output current —— F.L.C 4.1A 3.2A
7 Freq. 50/60Hz 0-333Hz

InpUt/OUIpLIt frequency HIWIN MIKROSYSTEM CORP. MADE IN TAWAN

\

Figure2.1.2.1
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2.1.3 Model number
Table 2.1.3.1

Code 1 2 3 - 7 - 8 - 10
Example D 2 - 3 - S - 0
1, 2: Product D2 = D2 series servo drive

. T = 13-bit / 17-bit encoder
3: Type

blank = 13-bit encoder only

4, 5: Rated output

01 =100W
04 = 400W
10 = 1.0KW
20 = 2.0KW

6, 7: Voltage range

23 = 1/3-phase 220Vac
32 = 3-phase 220Vac

8: Interface

S = Standard

E = EtherCAT (CoE)

F = EtherCAT (mega-ulink)

K = Standard with extension I/O module
T = Standard with Modbus

9: Frame size

A = A frame (100W)
B = B frame (400W)
C = C frame (1.0KW)
D = D frame (2.0KW)

10: Encoder type

0 = 13-bit less-wire incremental encoder

4 = 17-bit serial incremental encoder (HIWIN 17)
5 = Dual loop (full closed loop) and 17-bit serial absolute encoder

Note:

(1) The standard model supports the pulse and +/- 10 V input interfaces.

(2) The EtherCAT (CoE) and EtherCAT (mega-ulink) models do not have the extension I1/0O module and Modbus

module.

(3) The frame D model requires the voltage range of 3-phase 220 Vac.

(4) D2 model does not support the extension I/O module and the rated output of 2.0 KW.

(5) D2T frame A, B, and C models do not have the Modbus module.

(6) For the dual-loop model, the rotary encoder should be the 17-bit serial absolute encoder and the linear

encoder should be the digital AqB encoder.

(7) The EtherCAT (CoE) model does not support the dual-loop control.

HIWIN MIKROSYSTEM CORP.
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2.2 Drive specifications

Table2.2.1 Drive specification

Output power

F;fge Single/three-phase, 200 - 240 Vac 50/60Hz
Main power =
220V r%me Three-phase, 200 - 240 Vac 50/60Hz
IECHERRE] Control power F;fge Single-phase, 200 - 240 Vac 50/60Hz
D2 Frame A: 16Apk; frame B: 13.1Apk; frame C: 21.7Apk.
Inrush Current of
Main Power D2T Frame A: 16Apk; frame B: 0.71Apk; frame C: 21.7Apk;
frame D: 21.9Apk.
Frame A: 100 W, frame B: 400 W; frame C: 1.0 KW,
Power

frame D: 2.0 KW.

Continuous current

Frame A: 0.9 Ams; frame B: 2.5 Ams;
frame C: 5.1 Ams; frame D: 11 Arms.

Peak current

Frame A: 2.7 Ams; frame B: 7.5 Ams;
frame C: 15.3 Arms; frame D: 33 Arms.

Sustainable duration of peak
current

1 second maximum.

Environment

Temperature

Operation temperature: 0~45°C (45~50°C is acceptable
when derated value is applied. Please refer to section 2.5.
If it is over 55°C, forced ventilation is needed.)

Storage temperature: -20~65°C

Humidity

0 to 90% RH (non-condensing)

Altitude

Below 1000 meters (1000~3000 meters is acceptable
when derated value is applied. Please refer to section 2.5.)

Vibration

1G (10 to 500Hz)

Basic specifications

Weight

Standard

Frame A: 0.7kg; frame B: 0.8kg; frame C: 1.6kg;
frame D: 2.1kg

Fieldbus

Frame A: 0.8kg; frame B: 0.9kg; frame C: 1.7kg;
frame D: 2.2Kg

Installation pollution level

Control method

IGBT PWM space vector control

Encoder input

Resolution/Feedback

13-bit (10,000 count/rev) less-wire incremental encoder;
17-bit (131,072 count/rev) serial incremental encoder (5

resolution lines)
Frequenc 5M pulse/sec (Before Quadrature);
q y 20M count/sec (After Quadrature).
For the dual-loop model, the rotary encoder should be the
Other 17-bit serial absolute encoder and the linear encoder

should be the digital AgB encoder.

Parallel 110
connector

Input

9 (general purpose) for D2 model

10 (general purpose) for D2T model

Optical coupler component, general-purpose input
5V/1 mA, 24 V/5 mA (Each input pin)

Control signal

Output

4 (general purpose) for D2 model

5 (general purpose) for D2T model

Optical coupler component, general-purpose output
24 V/0.1 A (Each output pin)

2-4
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Input 1 (12-bit A/D)
Analog signal
Output |2 (analog monitor: 2 outputs)
Input 2 (low-speed channel, high-speed channel)
Pulse signal . _
Output |4 (line driver: 3 outputs; open collector: 1 output)
Brake connector Control signal Output Used to connect with brake (1 Adc max). Also, it is
programmable for general-purpose output.
Frame D model has one built-in dynamic brake resistor
Dynamic brake (line resistance: 2.6 Q + 5%; continuous power: 120 W,
peak power: 600 W).
Communication function UsB Used to connect with PC, 115,200 bps

Front panel

LCD status display: dot matrix 8*2 characters with 4
buttons;
LED status indicator lights (green, red)

Control mode

Switchable control modes
(1) Position control;

(2) Velocity control;

(3) Torque control ;

(4) Position/velocity control;
(5) Position/torque control ;
(6) Velocity/torque control;

Control input

(1) Inhibit pulse command;

(2) Axis enable;

(3) Switch between primary and secondary CG;
(4) Electronic gear selection;

(5) Left limit switch;

(6) Switch between primary and secondary mode;
(7) Clear error;

(8) Right limit switch, etc.

Control output

(1) Servo ready;

(2) Errors;

(3) In-position;

(4) Zero speed detected, etc.

suonealydads uonoun4
Position control

Pulse input

Maximum input pulse
frequency

Photo-coupler interface (single-ended input): 500 Kpps;
Line driver interface (differential input): 4 Mpps (16M
count/s with AgB).

Signal format of input pulse

(1) Pulse/direction (Pulse/Dir);
(2) Pulse up/pulse down (CW/CCW);
(3) Quadrature (AgB).

Electronic gear
(Division/
Multiplication of command
pulse)

Gear ratio: pulses/counts
Pulses: 1 - 2,147,483,647; counts: 1 — 2,147,483,647.

Smoothing filter

Smooth factor: 1 - 500

Vibration suppression feature (VSF)

VSF can remove the vibration frequency that occurs
during movement. It can reduce the vibration caused by
the system’s structure and improve the machine’s
productivity.

HIWIN MIKROSYSTEM CORP.
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Control input

(1) Zero speed clamp;

(2) Axis enable;

(3) Switch between primary and secondary CG
(4) Left limit switch

(5) Switch between primary and secondary mode
(6) Clear error

(7) Right limit switch, etc.

(1) Servo ready;
(2) Errors;

Emulated encoder feedback output

g Control output (3) In-velocity:
3 (4) Zero speed detection, etc.
o . Velocity commands can be provided by the duty cycle of
8 PWM input Velocn?/nc?;;nmand PWM input. Parameters are used to set the scale and
9 P command direction.
_ Velocity command Velocity command can be provided by the analog voltage.
Analog input nout Parameters are used to set the scale and command
P direction.
Zero speed clamp The input of zero speed clamp is possible.
Frequency range 36.5KHz minimum, 100KHz maximum
Bandwidth limit 220ns minimum
(1) Axis enable;
(2) Switch between primary and secondary CG;
Control inout (3) Left limit switch;
P (4) Switch between primary and secondary mode;
(5) Clear error;
(6) Right limit switch, etc.
= (1) Servo ready;
= (2) Errors;
c Control output S
S (3) In-velocity;
v (4) Zero speed detected, etc.
S Torque command Torque commands can be provided by the duty cycle of
= PWM input q input PWM input. Parameters are used to set the scale and
P command direction.
Torque command Torque commands can be provided by the analog voltage.
Analog input q input Parameters are used to set the scale and command
P direction.
Speed limit function The parameter for speed limit can be set.
The auto tune procedure runs automatically after start and
identifies the load inertia. Users do not set by themselves.
Auto tune - o
All necessary gains are set by clicking one button on the
s LCD panel.
= Can be arbitrarily set (The maximum frequency of frame A
% - C models is 18M count/s; while that of frame D model is
@)

9M count/s).

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

2-6
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Protective function

(1) Motor short detected,;

(2) Over voltage detected (> 390 Vdc + 5%);
(3) Position error too big;

(4) Encoder error;

(5) Soft-thermal threshold reached;

(6) Motor maybe disconnected;

(7) Amplifier over temperature (IGBT > 80°C = 37C);
(8) Under voltage detected;

(9) 5V for encoder card fall;

(10) Phase initialization error;

(11) Serial encoder communication error.

Error log

Errors and warnings are saved in the non-volatile memory.

Process description language (PDL)

Maximum code capacity: 32 KBytes

Variable storage capacity: 800 Bytes

Supported variable type:

(1) Float type: 32 bits;

(2) Integer type: 16 and 32 bits;
(3) Array and pointer supported.

Execution cycle: 66.67 us

4 tasks can be executed simultaneously.

Support if, else, while loop, for loop, goto, till, and other
commands to control program flow.

Support arithmetic operators, logical operators, and
comparison operators.

Support lock and unlock commands to control the
synchronization of multi-tasks.

Maximum length of user-defined name:
(1) variable: 17 characters

(2) label: 24 characters

(3) proc: 24 characters

Error mapping

Method: Establish compensation table to compensate the
encoder error by using the linear interpolation.

Samples: Maximum 5,000 points.

Storage location: Flash ROM,; disc file.

Unit: um, count.

Enable method: it is activated after the internal homing is
completed, or by an external input signal.

Resistor

Frame A - C: need external connection (option), and have
no built-in regenerative resistor.

Frame D: need external connection (option), and also
have one built-in regenerative resistor (resistance: 13 Q +
5%; continuous power: 120 W; peak power: 600 W).

Regeneration Cut-in voltage | +HV > 370 VDC
Drop-out voltage |+HV < 360 VDC
DC link capacity ]Ic:rame A 560 uF; frame B: §20 uF;
rame C: 1,410 uF; frame D: 2,000 uF.
Others Friction compensation, backlash compensation.

HIWIN MIKROSYSTEM CORP.
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2.3 Drive dimensions

Dimensions and mounting holes of D2-series drives, D2-series drives with the EtherCAT (CoE/
mega-ulink) module, and D2-series drives with the extension 1/O module are shown in the following

figures. The dimension unit is in mm, and the diameter of mounting hole is 4 mm.
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Figure2.3.1 Dimensions of frame A model

2-8 HIWIN MIKROSYSTEM CORP.



HIWIN. MIKROSYSTEM

MDO7UE01-2404

D2 Series Servo Drive User Manual Specifications
135.5
5
T
% RAAAARAARR
@ [ee]
( o
o]

o
o™
] 5 _ 41.8 101
=
| g
000
[E
+
_ e
w| 9 v
>l 0
B o >
-~ o)
~ L
cia
o
4 =
®
—)
on
o)
i 46.8

HIWIN MIKROSYSTEM CORP.

180

60

f—
 c—)
— o
— =@
—(]5
 c—
—
(c—
e
LUK
—

—
[@—]
g0 O
=5 :
——
‘:
[@—]
|| c—
fm C DO
r CDO
—
[@—]
—

D2-DNN47A

2-Q4.2

Figure2.3.2 Dimensions of frame B model
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Figure2.3.3 Dimensions of frame C model
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Figure2.3.4 Dimensions of frame D model
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Figure2.3.5 Dimensions of frame A model with the EtherCAT module
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Figure2.3.6 Dimensions of frame B model with the EtherCAT module
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Figure2.3.7 Dimensions of frame C model with the EtherCAT module
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Figure2.3.8 Dimensions of frame D model with the EtherCAT module
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Figure2.3.9 Dimensions of frame A model with the extension 1/O module
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Figure2.3.10 Dimensions of frame B model with the extension I1/O module
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Figure2.3.11 Dimensions of frame C model with the extension I/O module
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Figure2.3.12 Dimensions of frame D model with the extension I/O module
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2.4 Drive installation

To fix drive in the used environment (e.g. electric cabinet), conductive screws must be used to secure
drive to electric cabinet. Moreover, insulating materials (e.g. paint) on the contact surface of electric
cabinet must be removed, so that the drive can connect to ground through the machine. If the main power
of drive is 220 V, the grounding resistance must be less than 50 Q.

Installing drive must be careful, not to shut suction hole and vent, and not place it in the inclined position.
Otherwise, it will cause drive failure. In order to ensure that the effect of cooling circulation is well,
installing drive should keep an enough space between the drive and the adjacent article or baffle. If more
than one drive is installed, keep the space between drives more than 20 mm, such that the drive has an
enough space for heat dissipation. Fans can be set in the electric cabinet to facilitate the heat dissipation
of drives.

Top

Bottom

Figure2.4.1
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50 mm 20 mm 20 mm Electric cabinet
or more or more or more case

| L

el

z2<ciH@s K

R
R+
L1
L2

50 mm

or more
A

D2-ENT21A
Figure2.4.2 Space between drives
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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.

100%
80%

Rated Torque

Temperature

o 100% o 100%
g g
5 80% 5
P 60% .
o 1 - 60% 1
] 1 1 2 = = = 4 =
5] 1 | g 40% 1
04 | | & ! by
1 | ! 1 | |
1
0% ! I . 0% ! roy
Oom 1000m 2000m 3000m Oom 1000m 2000m 3000m
0°C 45°C  50°C 50°C
Altitude Temperature and altitude

Figure2.5.1

Note: When the altitude is 2000~3000M, the curve of deration must be limited to OVC Il based on the overvoltage
type of IEC/EN 61800-5-1.

2.6 Computer requirements

2-22

Table2.6.1

CPU

1.0 GHz or more

RAM

512 MB or more

hard disk

Available space on the

50 MB or more

Communication port

USB

Operating system

Windows 2000, Windows XP, Windows 7

Screen resolution

1024 x 768 pixels or more
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3.1 Operation modes

The following operation modes can be used to implement the interface between the standard D2 drive

and the host controller.

(1) Position mode
(2) Velocity mode
(3) Forceltorque mode
(4) Stand-alone mode

Each mode is described as follows.

3.1.1 Position mode

The host controller sends pulses to drive. These pulses are equal to position commands. When the drive
receives a pulse, it moves the motor with a corresponding distance. The host controller is responsible for
path planning. The pulse is sent faster and faster at the acceleration, and is sent with a fixed frequency at
the constant speed. As shown in figure 3.1.1.1, there are three formats of pulse signal: pulse/direction
(pulse/dir), pulse up/pulse down (CW/CCW), and quadrature (AgB). Based on the hardware wiring, the
pulse signal can be classified into the differential and single-end TTL logic signals.

The electronic gear can be set in the position mode. One input pulse is normally set to be equal to one

encoder count. For example, the gear ratio of 2:3 means that 2 input pulses is equal to 3 encoder counts.

Pulse input wu_l_ﬂ—

Dirinput ~ —— e e e i m i m e e
Forward Reversal

CCW input |_|_|_|_|_|_|_|—

Forward Reversal
A-phase input
B-phase input
Forward Reversal
Figure3.1.1.1
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3.1.2 Velocity mode

The drive can receive the command from the host controller via voltage, so as called V command. The
input voltage range is from -10 V to +10 V. The drive converts the received external voltage to the
corresponding velocity command to drive the motor. Besides the voltage, the host controller can also
send the velocity command via PWM signal, so as called PWM command. It utilizes different duty cycles
to correspond to different velocity commands. There are two types of PWM command: single-line type
(PWM 50%) and dual-line type (PWM 100%). The single-line type (PWM 50%) takes the duty cycle of
50% as the basis. If the duty cycle of PWM command is less than 50%, the motor performs the reverse
motion; while if greater than 50%, the motor performs the forward motion. In addition to using one pin to

transmit PWM command, the dual-line type (PWM 100%) needs another pin to control motion direction.

(1) Use voltage command
The drive converts the analog voltage to the velocity command to control the speed of motor
movement. The higher the voltage is, the faster the output speed is. However, the maximum output
speed is limited by the maximum motor speed. The lower the voltage is, the slower the output speed
is. When the voltage value is negative, the output speed is negative and the motor moves in the

reverse direction. The drive can set the command speed corresponding to the voltage per unit.

(2) Use PWM command
The drive converts the PWM signal to the velocity command to control the speed of motor

movement. It can set the command speed corresponding to “Full PWM”.

3.1.3 Force/torque mode

In the force/torque mode, the command from the host controller, which can be received by the drive, is the
same as that in the velocity mode. There are V command and PWM command. After the drive receives

these two commands, it converts them to the corresponding current to drive the motor.

(1) Use voltage command
The drive converts the analog voltage to the current command. By controlling the output current of
drive, it can control the force or torque of motor movement. The higher the voltage is, the larger the
output current is. However, the maximum output current is limited by the maximum motor current.
The lower the voltage is, the smaller the output current is. When the voltage value is negative, the
output current is negative and the motor moves in the reverse direction. The drive can set the

command current corresponding to the voltage per unit.
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(2) Use PWM command
The drive converts the PWM signal to the current command to control the force or torque of motor
movement. It can set the command current correspond to “Full PWM”.

3.14 Stand-alone mode

There is one high-speed DSP on the inside of drive. Therefore, the drive can plan the motion profile by
itself. If the drive needs to do test alone or without any host controller (e.g. only the servo motor and

drive), the stand-alone mode can be selected to let drive be responsible for all control loops.

3.2 Encoder type

The encoder usually plays an important role in the servo motor control. It provides the information of drive
position or angle to realize the servo-loop control. There are two types of commonly used encoder: digital

type and analog type. D2-series drives only support the digital encoder presently, but not analog encoder.

(1) Digital type
The digital or so-called incremental encoder normally outputs the differential signal of TTL RS422.
The main feature of this signal is two digital pulses with the 90°-phase difference. The definition of

resolution for this signal is given in figure 3.2.1.

|
|
|
|

A

N —
|

L

e—

Resolution

Figure3.2.1

(2) Analog type
The analog encoder has two-phase signals: sin and cos. The hardware normally takes the
differential signal of 1 Vpp. The main feature of this signal is two sinusoidal signals with the
90°-phase difference. Its specification is normally represented by the grating period. For example,

the grating period of common linear analog scale is 40 um.
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—=—90°

Cos \

N

Grating Period

1 Vpp

"

Figure3.2.2

3.3 Encoder signal output

The input signal of encoder is used to perform the servo control by the servo drive. When the drive works
with the host controller, the host controller also has the requirement of receiving position signal. Normally,
the drive will transmit the position or angle signal received from the encoder to the host controller. D2
drive provides the following two modes of encoder output.

m  Buffered encoder output
When this mode is selected, the drive sends the received encoder signal to the host controller
directly. Besides, if the invert of encoder signal is required, check the option of invert function. At this

time, the drive inverts the received encoder signal and sends it out.

B Emulated encoder output
When this mode is selected, the drive multiplies the received encoder position by a scale and sends
it out to the host controller. For some cases, if the host controller cannot receive the encoder signal
with a too high frequency, the scale can be set to lower the frequency of encoder output. In addition,
if the multiplier factor of analog encoder is set too high, the scale 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.

Z-phase signal I_I
e e

1/2 pulse width Pulse width

*Home position is reached for
the first time.

Figure3.3.1
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D2
Switchable

Buffered l
Encoder
Output

A

Encoder

ﬂk

Emulated Signal
Encoder Processing
Output

Figure3.3.2

3.4 Path planning

The main purpose of path planning is that the host controller calculates the suitable motion command
based on the user’s actual requirement of distance, velocity, acceleration, and smooth factor, as shown in
figure 3.4.1. This command (pulse or V command) is sent to the drive by the host controller, or calculated

by the drive itself (stand-alone mode). Different configurations are adopted according to different

applications.
T
1
Position (p) :
|
(————— 1
| | 1
L}
Velocity (V) :
:
_— i
7V |
\ L}
Acceleration (a) —/ A —
/i
—
Time (t)
Figure3.4.1
(1) Position

The encoder provides the position information of motor to the drive, such that the drive can realize
the current motor position. For the linear motion, common position units are um, mm, and m; while
for rotary motion, it is the encoder count. For D2 drive, “Reference position” denotes the position
command, which is calculated by the path generator based on the related parameters. However,
“Target position” is the target position set by the user or host controller. After this parameter is sent to

the drive, normally, it needs to be calculated by the path generator so as to let motor move.
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(2) Velocity
The velocity is defined as the difference of position per unit time. For linear motion, velocity units are

um/sec, mm/sec, m/sec; while for rotary motion, they are count/sec, rps, and rpm.

(3) Acceleration
The acceleration is defined as the difference of velocity per unit time. For linear motion, acceleration

units are um/sec?, mm/sec?, and m/sec?; while for rotary motion, it is rps.

(4) Smooth factor
When the acceleration is rapidly increased or decreased in a short time, it means that the force
applied to moving object is suddenly increased or decreased. Sometimes, to reduce such impact,
the technigque of smooth motion is introduced to the motion control loop, so as to enhance the
performance. D2-serise drives adopt the technigue of smooth factor to achieve this effect. By using
the smooth factor, the motion trajectory can be planned to S-type or T-type curve. Its value can be
set from 1 to 500. If this value is larger, the trajectory is closer to S-Type curve and the impact is
smaller. On the other hand, if this value is smaller, the trajectory is closer to T-Type curve. As this
value being 1, it means that there is no effect of smooth function. When the value of smooth factor is
increased, in some case, the settling performance during positioning process will be enhanced,
since the impact of motor force is reduced. However, when the motion becomes smoother, the move
time of path planning is unavoidably increased. Tests on the practical machine are needed to adjust

the smooth factor, so as to get the balance between them.

(5) Emergency stop
D2-series drives have the function of emergency stop. When the drive deactivates the signal of “Axis
enable” on the pin 13, this function is activated. At this moment, the drive immediately stops the

motor in any motion by using the deceleration for emergency stop to guarantee safety.
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3.5 Servo loops and gains

(1) Servo loops
There are three types of control loop for D2 drive: current, velocity, and position control loops to
implement the servo motor control. The architecture of drive’s servo loop is described in figure 3.5.1.
In the position mode, three loops should be connected in sequence to perform the position control for
the motor. In the velocity mode, the velocity loop should use the current loop to drive the motor.
However, in the current mode, the current loop only controls the phase commutation mechanism of
motor, and its command is controlled by the voltage command from the host controller. To simplify
gain parameters of servo loops, D2 drive only uses one common gain (CG) to set and adjust the

overall control-loop architecture.

Reference ||Reference Command
Position Velocity Current

Target
Position

Common Position | 1, Velocity Filter |_\| Current |__|Filter Motor &
»  Gain Loop Loop Loop " Encoder
Feedback Position T Feedback Velocity T Actual Current

Figure3.5.1

(2) Servo gains
D2 drive uses one high-speed DSP to implement the motor control. Generally, when the servo loop
is implemented by the digital method, it needs to adjust many servo gains. However, this drive
adopts an ingenious control design to simplify servo gains as one common gain to significantly

improve convenience.

[0 T R R R TR PR IR [ IR R TR T PP TRTR 1

Low < Response > High
Control rigidity

Figure3.5.2
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3.6 Gain margin and phase margin

3.6.1 Nyquist diagram

Gain margin (GM) is defined as that the loop gain, calculated by dB, can be increased before the

close-loop system becomes unstable. On the other hand, phase margin (PM) is defined as that the phase

delay can be increased before the close-loop system becomes unstable.

Gain margin
Denote G(jwp) as the relative distance from the intersection of Nyquist diagram and the negative real
axis to the point (-1, j0), where wy is the frequency at the phase crossover. The example of £G(jwy)

=180° is shown in figure 3.6.1.1. For the transfer function G(s) in a loop system, gain margin = GM =

1 .
201 —— =-20I G
00 ‘G ja)p)‘ 0910‘ (Ja)p)‘ 5

Following results can be derived from figure 3.6.1.1 and characteristics of Nyquist diagram.

a If G(jw) does not intersect with the negative real axis, |G(jwp)| = 0 and GM = == dB. When the
Nyquist diagram does not intersect with the negative real axis at any non-zero and finite
frequency, GM = w dB. Theoretically, the loop gain can be increased to be infinite before the

system becomes unstable.

b  If G(jw) intersects with the negative real axis between 0 and -1, 0 < |G(jwp)| < 1 and GM > 0 dB.
When the Nyquist diagram intersects with the negative real axis between 0 and -1 at any

frequency, the system is stable as increasing loop gain.

c IfG(jw) is at the point (-1, j0), |G(jwp)| = 1 and GM = 0 dB. When the Nyquist diagram G(jw) is at
the point (-1, j0), GM = 0 dB. This means that the system reaches the unstable boundary and the

loop gain cannot be increased any more.

d If G(jw) passes by the point (-1, jO), |G(jwp)| > 1 and GM < 0 dB. When the Nyquist diagram
G(jw) passes by the point (-1, j0), GM < 0 dB. At this time, GM must be reduced to achieve the

steady state of loop gain.
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A

jimGg
G (jo)- Plane

Phase crossover

v

0 Re G

GCior)

O—w

Figure3.6.1.1 Gain margin of Nyquist diagram

B Phase margin
Phase margin is defined as that the angle between the straight line passing through the gain

crossover and the negative real axis of G(jw)-plane, as shown in figure 3.6.1.2.

Phase margin = PM = ,G(jwg) -180°

A
JjimG
G (jw)- Plane

v

0 Re G
Phase margin

Gain
crossover
0= @,

O«—w

Figure3.6.1.2 Phase margin of Nyquist diagram
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3.6.2 Bode diagram

The gain margin and phase margin of Bode diagram are given in figure 3.6.2.1.

G(jw)| (dB) 40 L @, Gain crossover
20 \
0 % Gain margin
0L v @ (rad/sec)
-40
-60
£G(jw)(deg) Phase
margin
0L
-90 ’
-180 i
-270 T ® (rad/sec)
-360 | @, Phase crossover

Figure3.6.2.1 Gain margin and phase margin of Bode diagram

The bandwidth of Bode diagram is defined as the frequency at -3 dB, as shown in figure 3.6.2.2.

Gain (dB)

A

0dB >
-3dB

A
A

Bandwidth

Figure3.6.2.2 Bandwidth of Bode diagram

HIWIN MIKROSYSTEM CORP. 3-11



HIWIN. MIKROSYSTEM

MDO7UE01-2404

Operation principles D2 Series Servo Drive User Manual

3.7 Move and settling

The motor moves based on the path planned by the host controller. When it arrives at the target position,

it is able to position accurately and stop motion. This is called move and settling.

3-12

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

Target radius

After the motor arrives at the target position, the difference between the feedback position and the
target position must be controlled and kept within a specific positive/negative small range. This range
is called target radius.

Total time of move and settling

As shown in figure 3.7.1, after the motor arrives at the target position, the position error should be
smaller than the setting of target radius and keep for a certain time (debounce time). After that, the
“In-position” signal is set and called in position. If the position error is continuously out the radius, it is
called not yet in position. The total time spent from the motion start to the settling achievement is the

amount of move time and settling time.

A

Position Feedback position
+ target radius /\/ Target
- target radius = F Position
Reference After entering the radius
position for a debounce time,
L ™ send out the
“In-position” signal.

\J

>l
Move time | settling time

- -
a Lot | Ll

Time

Total time
Figure3.7.1
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3.8 Error compensation

Normally, the positioning accuracy of drive is determined by the performance of encoder. But sometimes,

the encoder cannot completely meet the requirement of accuracy. In this case, instruments with the

higher level of accuracy (e.g. laser interferometer) should be applied to measure the system error. D2

drive has one high-performance control method. It saves the measured error data into the error map of

drive, as shown in figure 3.8.1, and uses this data during motion. By adopting the method of linear

interpolation between the fixed distance, it calculates the value of error compensation to enhance the

positioning accuracy.

Pulse command

input

—

v

A

Host Controller

Feedback
position output

Error map

Motor cable

D2 —

drive

Motor

Figure3.8.1

- —

Feedback position
input from encoder

The mapping effective area is determined by the index signal. The area from the index towards positive

direction is the mapping effective area; while the area from the index towards negative direction is the

area without mapping. As shown in the following figure, the mapping effective area for non-zero home

offset is the same as that for zero home offset.

(1) Home offset=0

Mapping effective area
A

+ position

| —

o’Th =@
77770

index

Drive coordinate = 0
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(2) Home offset = 100

Home offset ] ]
=100 Mapping effective area

... - sen
...

index
Drive coordinate = -100 Drive coordinate = 0

[

Figure3.8.2

3.9 Velocity ripple

Generally in the motion control, it is always desirable that the motion in the constant-speed phase is as
smooth as possible. The motion stability can be estimated by the index of velocity ripple. Main factors
causing the variation in the constant-speed phase are the motor cogging force, cable chain, air pipeline,
and guideway friction, and so on. This velocity ripple is usually used for scanning or detecting machines

required high stability in the constant-speed phase. The equation of velocity ripple is:

ViV

Velocity Ripple =+ =X max__ ¥ mn . 100,
y RIpp 2\ 0
target
where Vet is the target velocity, Vmax is the maximum velocity in the constant-speed phase, and Vmin is
the minimum velocity in the constant-speed phase. As shown in figure 3.9.1, the velocity ripple of (a) is
larger indicated less steadiness; while (b) is smaller indicated better steadiness.

(@) (b)

Vtarget

Constant_____

Constant | |
Velocity

Velocity

Figure3.9.1
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3.10 Enable

The enable is a necessary step before the drive starts to receive any motion command. Only at the

enable state, the drive can receive the pulse or voltage command from the host controller to do motion.

Step motion mode

The step motion (SM) mode is an open-loop architecture. At this mode, the motor behavior is similar
as the stepper motor. The signal of feedback position is not adopted at the enable. This mode is
used to ensure that the force direction of motor is consistent with the direction of encoder feedback.
If not, it will cause the failure of phase initialization.

Phase initialization

For the drive with the incremental encoder, it needs to find the electrical angle at the first power-on,
called phase initialization. For HIWIN servo motors, after the drive is booted, it is able to successfully
find the electrical angle almost without any movement at the first enable process. The other common
method of phase initialization is to add Hall sensor to achieve the same effect. Generally, the host
controller sends an output signal to the drive (e.g. the input 13 of D2 drive) to complete the phase

initialization and enable process.
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3.11 Common physical quantities

Figure3.11.1
No. Physical quantities Description
1 |Feedback position Feedback position
2 |Reference position Position command
3 | Target position Target position
4 |Position error Position error
5 |Single turn feedback position Feedba_ck pqsition of single-turn encoder (only for the drive
supporting single-turn encoder)
6 |Dual loop feedback position Feedba_ck position of dual-loop encoder (only for the drive
supporting dual-loop control)
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
32 |Current effective value Effective value of current during calculation period
40 |Analog command Voltage command (from the host controller)
41 |Bus voltage Line voltage
42 | Servo voltage percentage Servo voltage
45 |PWM command Torque/force/velocity command (from host controller)
51 |Soft-thermal accumulator Temperature estimation via software
53 |Average load ratio Average load ratio during calculation period
54 |Peak load ratio Peak load ratio during calculation period
61 |11 Input 1
62 |12 Input 2
63 |13 Input 3
64 |14 Input 4
65 |I5 Input 5
66 |16 Input 6
71 |17 Input 7
72 |18 Input 8
67 |19 Input 9
68 |I10 Input 10 (only for D2T model)
81 |O1 Output 1
82 |02 Output 2
83 |03 Output 3
84 |04 Output 4
86 |05 Output 5 (only for D2T model)
85 |CN2/BRK Brake signal output
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4.1 System configuration and wiring

This chapter describes the system configuration of drive and the function of each connector.

4.1.1

System wiring diagram

The following figure shows the name, function, and specification of each drive connector.

AC

T
DED — Circuit Breaker(MCCB)
— Noise Filter
- (optional)
& on
(g
=—=| — Magnetic Contactor
RINIRE (MC)
— Reactor(L)
(optional)
L |
@1
[ |
. O ]
[ |
R tive Resist -
egenerative Resistor
(opti%nal) z :
5 S e
— @ AL
[<] O ' l
\ A 0 ]
\ c ]
o
(@) Common mode filter E:=
(@) (optional) : (8] | .
| I~ a3 | L ]
( { 3
T A
DC 24V for brake' Al [ )

(applied by Customer) '

||
[
|
|
|
|
|
|

.- Connection to Encoder
2 “& Encoder cable (optional)

Ll "éi

Servo motor

(Brake option)

Figure4.1.1.1

= | CD Display
Two lines Dot Matrix Indicates
messages and parameters

LED Status
Ready/Error quick guide
# (CoE type is STAT)

= Connection to PC

Lightening
For Drive
FREE

Please download from
www.hiwinmikro.tw

a Connection to
host controller

50 pin SCSI connector
(Standard accessory)

- Use this cable when

a motor with brake
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[=5—1
T —————————————a LCD Display
Hﬁﬂ — Circuit Breaker(MCCB) Two lines Dot Matrix Indicates
UEL[ messages and parameters
LED Status
— Noise Filter Ready/Error quick guide
o (optional) » Charge lamp ——= (CoE type is STAT)
! I Connection to PC
1T N
==| — Magnetic Contactor “p Lightsnifid
RRI (MC) For Drive
FREE
— Reactor(L)
(optional)
Please download from
www.hiwinmikro.tw
= Connection to
Modbus RS485
or host controller
Regenerative Resistor h[: Connection to
(built-in or externalo)Note1 | Safety by-pass plug
| Connection to
o 2 host controller
i - 50 pin SCSI t
BOeactoniputs i plaliagedien
s
U
\ I\
(@) Common mode filter
@ | (optional)
Connection to Encoder
Encoder cable (optional)
Servo motor Note1:refer to user gide
(Brake option)
Figure4.1.1.2
CN8-out
CN13
CN14
(a) EtherCAT module (b) Extension I/O module
Figure4.1.1.3
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Table4.1.1.1
Item No. Name Connector Description
L1, L2: Single-phase 200-240 Vac, 50/60Hz
1 AC main power cable | Frame A-D: CN1 L1, L2, L3: Three—phgse 200-240 Vac, 50/6QHz
(The frame D model is only allowed connecting
to three-phase AC power)
2 Motor power cable E:ng S%I\?ZN(lu(f/ L\JA’/)V' W) Connected to motor, three-phase motor power
3 Regenerative resistor Frame A-C: CN1 (R-, R+) (%%Tirc])i(;tltlaiﬂst?alrli%egfég:lo\lliﬁQ;etzlzt(c:)trual
Frame D: CN1 (B1, B2, B3) o
application)
4 Control power cable Frame A-D: CN1 Drive control .and I/O power
(L1C, L2C) (L1C, L2C: Single-phase 200-240 Vac, 50/60Hz)
5 Brake Frame A-C: CN2 (B-, B+) g)%Tigigliﬂ;?aﬁézk:ccording to actual
Frame D: CN6 (O5-, O5+) o
application)
Connected to PC (for parameter setting; to be
Mini USB removed after setting) _
6 L Frame A-D: CN3 Using mini USB to connect with PC for
communication monitoring drive, doing test runs, or writing
parameters, etc.
7 Modbus Frame A-C: CN4, CN5 Connected to host controller by using Modbus
communication Frame D: CN4 communication protocol
8 Control signal Frame A-D: CN6 Connected to host controller
9 Feedback signal Frame A-D: CN7 Connected to motor encoder
10 EtherCAT . Erame A-D: CN8 Connect_ed tp host controller by using EtherCAT
communication communication protocol
11 Extension I/O signal | Frame A-D: CN13, CN14 Extension 1/O module
12 Safety function signal | Frame D: CN5 Connected to safety device
Connected to DC reactor
13 DC reactor Frame D: CN1 (optional/installed according to actual
application)
14 Frame D: CN15 Reserved

4.1.1.1 Grounding

To prevent interference from causing false operation, perform grounding by following the instructions.

(1)
()

Use the third type grounding or D type grounding (Grounding resistance must be below 100 Q.).

The servo drive cannot share the same power supply with electric welding machine or electric

discharge machine. If there is high frequency generator near the servo drive, install noise filter at the

input sides of main circuit power cable and control circuit power cable.

®3)
(4)
()

The ground wire must be as short as possible. Parallel and single-point grounding is suggested.
If servo motor is insulated from machine, ground the servo motor directly.

If there is high frequency generator (such as electric welding machine, electric discharge machine or

frequency converter) in servo system, the high frequency generator must be grounded

separately to avoid interference to other device.

4-4
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(6) When servo motor is grounded through a machine, switching noise current may flow out from the
servo drive main circuit with the stray capacitance of the servo motor. To avoid the above situation,
connect the frame or ground terminal of the servo motor to the ground terminal of the servo drive.

Then ground the ground terminal of the servo drive. When linear motor is used, both the forcer
and stator must be grounded.

(7) When control signal cable is interfered, connect its shield to its connector shell. Then perform
grounding.

4.1.2 CN1 power

The pin assignment of CN1 for frame A-C models is different with that for the frame D model. Check the
pin assignment for each model before use. Descriptions of CN1 power wiring include: single/three-phase

power input, motor power output (frame A-C), regenerative resistor wiring, single-phase control power
input, and DC reactor wiring (frame D).

4.1.2.1 Power wiring

Before connecting the main circuit of drive, ensure that the drive is properly grounded. Frame D model is
only allowed connecting three-phase 200 - 240 Vac.

(1) Frame A-C
Connector model: Wago 721-112/026-000 (female).

e TRRRLLL

Figure4.1.2.1.1 CN1 connector type for frame A-C models
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-
-
-
-
-

q
q
:
“
%
‘

NP R

Figure4.1.2.1.2 Installation and removal methods

Table4.1.2.1.1
No. Signal Function
1 L1 AC main power, 220 Vac (50/60 Hz) single/three phase
2 L2 AC main power, 220 Vac (50/60 Hz) single/three phase
3 L3 AC main power, 220 Vac (50/60 Hz) three phase
4 @ Ground input of AC main power
5 L Motor ground input
6 U Motor U-phase input
7 \% Motor V-phase input
8 W Motor W-phase input
9 REG- Negative terminal of regenerative resistor
10 REG+ Positive terminal of regenerative resistor
11 L1C
T L2C Control power, 220 Vac (50/60 Hz) single phase
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(2) FrameD
Connector model: TE Connectivity 1-2229794-1 (female).
The ground wire of main power should be connected to the drive housing.

Figure4.1.2.1.3 CN1 connector type for frame D model

Table4.1.2.1.2
No. Signal Function
1 L1
2 L2 AC main power, 220 Vac (50/60 Hz) three phase
3 L3
4 L1C
c oG Control power, 220 Vac (50/60Hz) single phase
6 Bl Regenerative resistor input
7 B2 Regenerative resistor input
8 B3 Regenerative resistor input
9 ™1 DC reactor input
10 2 DC reactor input
11 ©) DC reactor input

HIWIN MIKROSYSTEM CORP. 4-7



HIWIN. MIKROSYSTEM

MDO7UE01-2404

Wiring D2 Series Servo Drive User Manual

4.1.2.2 Motor wiring

Be sure to ground the drive and the motor. The following motor wiring is only suitable for frame A-C
models.

mega-fabs
D2 Series drive

)
m
(9]
+

L2C

C Motor 9

Figure4.1.2.2.1

4.1.2.3 Regenerative resistor wiring

The regenerative resistor is optional. However, the frame D model has one internal regenerative resistor

(13 Q/100 W). Install it according to the actual application.

(1) Frame A-C

mega-fabs
D2 Series drive

CN1

Regenerative
resistor case

Fuse

CERRE<CrOLRE
O0po
i

Figure4.1.2.3.1
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(2) Frame D
D2T 2KW D2T 2KW
series drive series drive
CN1 CN1
T b1 |
L2 L2
L3 Regenerative L3 !
L1C | resistor case L1C |
L2C | Ay Fuse L2C i
B i g oo B
B2 | i } B2
B3 | i - o\ o B3
o1 bl : ©1
oy o
(a) Using internal regenerative (b) Using external regenerative resistor

resistor (13 Q/100 W)
Figure4.1.2.3.2

4.1.2.4 DC reactor wiring

The DC reactor is optional. Its main function is to improve the input power factor and suppress the
harmonic current. Only the frame D model supports this feature. Install it according to the actual
application.

B Specification

Table4.1.2.4.1
Part Number Iltem Specification Description
440 V
051800200126 Reactor R-B86732G15L712 14.2-196.6Adc

The wiring diagram and instructions for installing DC reactor are given as below.

Note:

(1) ©®1and ©2on CN1 are connected when servo drive is shipped out. Do not disconnect them. Otherwise the

servo drive cannot function normally.

(2) If using DC reactor to suppress harmonic current, its wiring must be between ©1 and ©2.
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DC reactor is not connected. DC reactor is connected.
D2T- 2kw D2T- 2KW
Series Servo Drive Series Servo Drive
CN1 CN1
1 TR
L2 L2
L3 L3
L1C L1C
L2c L2C
Bl DC Reactor Bl
B2 B2

Y'Y\
B3 B3
©1 o1
©2 ©2
© ©
14AWG/600V cable is suggested. 14AWG/600V cable is suggested.

Figure4.1.2.4.1

€ Wiring and the related inspection must be done by the professional technician.

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

€  After the power is turned off, do not touch power terminals for a short time period (at least 5 minutes), since
the power in the drive remains high.

€ Perform wiring correctly and reliably; otherwise it may cause uncontrolled motor operation, personnel injury,
machine malfunction, or other unexpected accidents.

4 Do not connect the U, V, or W terminal of motor to power supply.

€ Connectors of power and motor cables should be connected securely; otherwise it may cause fire.

€ Ensure that the drive and motor are grounded properly.

€ The drive and motor should be installed before wiring; otherwise it may cause electric shock.

€ Do not damage, pull, or squeeze the wire; otherwise it may cause electric shock.

€ The drive may interfere with the nearby electronic equipment. A noise filter could be used to reduce the
effect of electromagnetic interference.

4 Do not make any modification to the drive.

4 Do not put the main circuit cable, I/O signal cable, or encoder cable in the same duct, or tie them together.
The cable should be kept more than 30 cm away from each other at wiring.

€ Following instructions must be observed for wiring main circuit terminals:
» Do not insert more than two wires in the same socket.
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» Check that there is no short circuit between the wire and its adjacent wire after inserting the wire.
» Use the specific power voltage; otherwise it may cause fire or drive damage.

€ If the drive is used at the condition of poor or significantly fluctuating power, ensure that the power is
supplied within the specified range of voltage fluctuation; otherwise it may cause drive damage.

€ Install safety devices, such as breaker, to prevent the short circuit of external wiring from damaging the
drive.

€ The appropriate isolation and shielding measures must be adopted when the drive is used in the following
environments; otherwise it may cause the poor operation of drive.
» Environment with the interference generated by the static electricity or the like.
» Environment with a strong electric field or a strong magnetic field.
» Environment with the emitted radiation.

€ Residual power still exists in capacitor even if main power is cut off. If you would like to stop the motor right
after the main power is cut off, refer to the instructions below.
» Control power must be cut off at the same time.
» Disable hardware enable by using relay.
» Enable dynamic brake after main power is cut off.

€ To avoid accelerating the aging of internal electronic power components, do not switch the power on and off
frequently. If there is a need to continuously switch the power on and off, the time interval should be more
than 3 minutes.

4.1.3 CN2 brake/motor power

For frame A-C models, CN2 is the brake connector; while for the frame D model, CN2 is the motor power
connector. Check the pin assignment for each model before use. It is suggested that the brake power

should be independent power and does not use the same power source with other power.

(1) Frame A-C
Use the brake wiring with a relay to connect the drive power of 24 Vdc to the brake.
Connector model: WAGO 734-104.

WAGO
734-104
+24V .
B+
B-
RTN

Figure4.1.3.1
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. DC24V
Power: I meaa-fabs
Relay |" D2 Series
B+ T~ , ' ‘
o - g 2
707 1_|+24av A 2 g
|
. - 3 —1 3 @
4 |RTN — F’l = e
B— , o)

Motor

Figure4.1.3.2 Brake wiring with a relay

(2) Frame D
The motor ground wire should be connected to the drive housing.
Connector model: TE Connectivity 3-2229794-1 (female).

Figure4.1.3.3
Table4.1.3.1
No. Single Function
1 U Motor U-phase input
\% Motor V-phase input
3 W Motor W-phase input

4.1.4 CN3 USB communication

Use the mini USB to connect with PC for monitoring drive, doing test runs, or writing parameters, and so

on. The corresponding operation please refers to Section 5.
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B Wiring diagram of mini USB communication

Use HIWIN cable with the shielding network. Its model is “USB 2.0 Type A to mini-B 5-pin (1.8M)”.

1800+ 50
P4
a -]
DIJ [ B ] J o I \ P
(OBlack
" \-(2) @Black
SIDE A
Figure4.1.4.1
PC mega-fabs
D2 Series drive
USB
Serial CN3
port
N/C 4
USB_D+ 3 USB_D+ 3
GND 5 GND 5
USB_D- 2 USB_D- 2
ey 1 USB_VBUS 1
Figure4.1.4.2

415 CN4 Modbus communication

Use RS485 cable to connect with the host controller. By using the Modbus serial communication protocol,
it can read and write drive parameters. All CN4 connectors of frame A-D models are Modbus
communication ports, but their connector specifications are different. The Modbus communication cable
must be AWG26/3-wire and double-shielded. It must comply with UL2464 standard and its copper braid
must connect with the shell.

Note:

D2T models with frame A-C do not support the Modbus communication.

HIWIN MIKROSYSTEM CORP. 4-13
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(1) Frame A-C
(a) RS485 (female connector) (b) RS485 (male connector)
Figure4.1.5.1
Table4.1.5.1
PIN Function Description
1 DATA+
RS485 Modbus communication
2 DATA-
3 N/A Reserved
4 GND Digital ground reference
(2) Frame D

Note:

Connector model: TE Connectivity 2040008-1 (female).

(a) RS485 (female connector)

AHEE £
nEEN P

(b) RS485 (male connector)

Figure4.1.5.2
Table4.1.5.2
PIN Function Description
1 GND Digital ground reference
2 N/A Reserved
3 N/A Reserved
4 N/A Reserved
5 DATA1- o
RS485 Modbus communication 1
6 DATAl+
7 DATA2- o
RS485 Modbus communication 2
8 DATA2+

When frame D is used, respectively add a terminal resistor (Zt) to the DATA signal cable of the host controller and

the last servo drive. The specification of the terminal resistor is 12200hm / 0.25W.

4-14
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4.1.6 CN5 Modbus communication/safety function

CN5 connectors of frame A-C models are Modbus communication ports; while the CN5 connector of

frame D model is the input of safety-function device. Check the pin assignment for each model before

use.

(1) Frame A-C

They are Modbus communication ports. Refer to Section 4.1.5.

(2) Frame D

If the safety function is not used, connect the supplied safety jumper to CN5. When the safety jumper

is not installed, the drive will not supply current to the motor, and the motor will not work normally.

Connector model: TE Connectivity 1971153-1 (female).

N
(@]
@nw20

—_—
Figure4.1.6.1
Table 4.1.6.1
PIN Function Description
1 Not wiring.
2 Not wiring.
3 SF1-
4 SF1+ Two independent circuits for turning off the
operation signal of power module, so as to turn
5 SF2- | off the motor current.
6 SF2+
7 EDM- Output signal for monitoring the status of safety
8 EDM+ | function.
Shell FG Frame ground reference.

HIWIN MIKROSYSTEM CORP.
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4.1.7 CNG6 control signal

For the pulse command and PWM command, the high-level input voltage should be greater than 2 V, and

the low-level input voltage should be less than 0.8 V.

Pinl

Pin25 Pin50
(a) SCSI 50PIN (female) (b) SCSI 50PIN (male)
Figure4.1.7.1
B CN6 pin assignment
Table4.1.7.1
Pin Signal Function
1 CWL
3 CWL+ Low-speed (500 Kpps) pulse command
Channel 1: Pulse, CW, A-phase
4 CWL-
2 CCWL L d (500 Kpps) pul d
ow-spee pps) pulse comman
> CCWL+ Channel 2: Dir, CCW, B-phase
6 CCWL-
13 SG Ground reference for digital signal
21 A
22 /A
48 B Feedback pulse output (buffered encoder or emulated encoder)
49 /B RS422
23 Z
24 1z
25 SG Digital ground reference
19 cz Z-phase output (open collector)
14 ADCO+ . .
15 ADCO- Analog command input for the velocity/torque (+/- 10 V)
16 ADC1+
17 ADC1-
18 ADC2+ NIA
20 ADC2-
Analog voltage output (+/- 10V) for monitoring motor torque (only for D2T
43 AO1
model)
Analog voltage output (+/- 10V) for monitoring motor speed (only for D2T
42 AO2
model)
44 CWH+ | High-speed (4 Mpps) pulse command
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Pin Signal Function
Channel 1: Pulse, CW, A-phase
45 CWH- | \aximum voltage: 12 V P
46 CCWH+ |High-speed (4 Mpps) pulse command
Channel 2: DIR, CCW, B-phase
47 | CCWH- | paximum voltage: 12 V P
7 COM Common point for general-purpose input signal (Sink or Source)
33 11
30 12
29 13
27 14
28 15 General-purpose input signal (programmable function)
26 16
32 17
31 18
9 19
8 N/A or 110 |D2 model: N/A; D2T model: 110.
35 Ol+
34 O1-
37 02+
36 0z General-purpose output signal (programmable function)
39 03+
38 03-
11 O4+
10 04-
D2 model: N/A; D2T model with the frame A, B, or C: O5+;
40 | N/Aor O5+ D2T n(zggel V\/Iitf,1 the frag]deeD: t:t)ratkee oj}cpft/015+,.o o oo
D2 model: N/A; D2T model with the frame A, B, or C: O5-;
12| N/Aor O5- D2T model with the frame D: brake output/O5-.
41 AGND | Analog ground reference
50 FG Frame ground reference

4.1.8 CN7 encoder

Press and pull clamps on both sides to remove CN7 connector.

Pinl ‘ —
. Pin2
Press and pull these
3 clamps to remove
CNY connector
Pin9 Pin10 W

(a) SCR connector 10 pin (male)  (b) SCR connector 10PIN (female)

Figure4.1.8.1
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Table4.1.8.1
Pin Signal
Encoder 13-hit 17-bit 17-bit Dual-loop Description
type incremental | incremental absolute architecture
1 +5 Vdc +5 Vdc +5 Vdc +5 Vdc Encoder power output of +5 Vdc
2 SG SG SG SG Digital ground and ground for +5 Vdc
3 N/A MA+ PS+ PS+ * 17-bit incremental: timing output for
serial communication (MA+, MA-)
e 17-bit absolute and dual-loop
4 N/A MA- PS- PS- architecture: data transmission for
serial communication (PS+, PS-)
S A SL+ N/A A » 13-bit incremental: digital signal
6 /A SL- N/A /A transmission (A, /A, B, /B, Z, I1Z)
7 B N/A N/A B e 17-bitincremental: data transmission
for serial communication (SL+, SL-)
8 /B N/A N/A /B * Dual-loop architecture: digital signal
9 z N/A N/A Z transmission (Connecting to linear
10 1z N/A N/A 1z encoder)
Shield FG FG FG FG Frame ground reference
4.1.9 CN8 EtherCAT communication

To connect with the EtherCAT module, the connector of network cable should have the shielding

protection.

4-18

Table4.1.9.1 CN8 pin assignment

Figure4.1.9.1 CN8 connector

Pin Signal Function
1 TX+ Positive terminal of data transmit
2 TX- Negative terminal of data transmit
3 RX+ Positive terminal of data receive
4 EtherCAT Gnd | EtherCAT signal ground
5 EtherCAT Gnd | EtherCAT signal ground
6 RX- Negative terminal of data receive
7 EtherCAT Gnd | EtherCAT signal ground
8 EtherCAT Gnd | EtherCAT signal ground
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4.1.10 CN13/CN14 extension I/O signal

CN13 and CN14 are 26-pin SCSI connectors.

oJe==lfo

Figure4.1.10.1

Table4.1.10.1 Specification of extension 1/0 module

Connector

Function Quantity

Specification

CN13 and CN14

Digital input 24

Suitable for power system between 9 and 28 Vdc.

Digital output 12

Suitable for power system less than 24 Vdc.
Maximum allowable current: 100 mA.

Table4.1.10.2
CN13 CN14

Pin Signal Description Pin Signal Description

1 DO 1+ Positive terminal of digital output 1 1 DO 7+ Positive terminal of digital output 7

2 DO 1- Negative terminal of digital output 1 2 DO 7- Negative terminal of digital output 7
3 DO 2+ Positive terminal of digital output 2 3 DO 8+ Positive terminal of digital output 8

4 DO 2- Negative terminal of digital output 2 4 DO 8- Negative terminal of digital output 8
5 DO 3+ Positive terminal of digital output 3 5 DO 9+ Positive terminal of digital output 9

6 DO 3- Negative terminal of digital output 3 6 DO 9- Negative terminal of digital output 9
7 DO 4+ Positive terminal of digital output 4 7 DO 10+ | Positive terminal of digital output 10
8 DO 4- Negative terminal of digital output 4 8 DO 10- | Negative terminal of digital output 10
9 DO 5+ Positive terminal of digital output 5 9 DO 11+ | Positive terminal of digital output 11
10 DO 5- Negative terminal of digital output 5 10 DO 11- | Negative terminal of digital output 11
11 DO 6+ Positive terminal of digital output 6 11 DO 12+ | Positive terminal of digital output 12
12 DO 6- Negative terminal of digital output 6 12 DO 12- | Negative terminal of digital output 12
14 DI 1 Digital input 1 14 DI 13 Digital input 13

15 DI 2 Digital input 2 15 DI 14 Digital input 14

16 DI 3 Digital input 3 16 DI 15 Digital input 15

17 Dl 4 Digital input 4 17 DI 16 Digital input 16

18 DI 5 Digital input 5 18 DI 17 Digital input 17

19 DI 6 Digital input 6 19 DI 18 Digital input 18

20 DI 7 Digital input 7 20 DI 19 Digital input 19

21 DI 8 Digital input 8 21 DI 20 Digital input 20

22 DI 9 Digital input 9 22 DI 21 Digital input 21

23 DI 10 Digital input 10 23 DI 22 Digital input 22

24 DI 11 Digital input 11 24 DI 23 Digital input 23

25 DI 12 Digital input 12 25 DI 24 Digital input 24

13 | comss | pRCLEOnen PO T (IO T 13 | com | pieoner o Elovea o

26 | COM+/- 26 COMH+/-

HIWIN MIKROSYSTEM CORP.
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4.2 Drive accessories

®  Motor power cable

Table4.2.1
Part Name Part No. Description

HVPS04AADoMB | Suitable for 50 W - 750 W motor, without brake, flexible.
HVPMO4BALOMB fSIeu)l(tIZ:);e for LKW motor, without brake, straight connector,
HVPMO4BBLoMB fSI:)l(tlzﬁale for 2KW motor, without brake, straight connector,
HVPMO4CALLMB ﬁ:)l(tlize for 1IKW motor, without brake, L-type connector,

Motor povier HVPMO4CBLLMB fSI:)l(tIEze for 2KW motor, without brake, L-type connector,

cable HVPS06AACcMB | Suitable for 50 W - 750 W motor, with brake, flexible.

HVPMO6BALLMB fSI:)l(tIEze for 1IKW motor, with brake, straight connector,
HVPMO6BBLLMB ﬁ:)l(tlize for 2KW motor, with brake, straight connector,
HVPMO6CALLMB ﬁ:)l(tlize for 1IKW motor, with brake, L-type connector,
HVPMO6CBLLMB fSI:)l(tIE:)ele for 2KW motor, with brake, L-type connector,

IO denotes the cable length as follows:

Table4.2.2
o 03 05 07 10
Cable Length (m) 3 5 7 10
B Encoder cable
Table4.2.3
Part Name Part No. Description
HVE13IABoLMB fsléj)l(tlﬁltge for 50 W - 750 W motor, 13-bit incremental,

Suitable for 1 KW - 2 KW motor, 13-bit incremental,
straight connector, flexible.

Suitable for 1 KW - 2 KW motor, 13-bit incremental, L-type
connector, flexible.

Suitable for 50 W - 750 W motor, 17-bit incremental,
flexible.

HVE17IBBLuMB Suit_able for 1 KW -2 K_W motor, 17-bit incremental,
Encoder cable straight connector, flexible.

HVE17ICBooMB Suitable for 1 KW - 2 KW motor, 17-bit incremental, L-type
connector, flexible.

HVE17AABooMB | Suitable for 50 W - 750 W motor, 17-bit absolute, flexible.

Suitable for 1 KW - 2 KW motor, 17-bit absolute, straight

HVE13IBBooMB

HVE13ICBooMB

HVE17IABooMB

HVE17ABBooMB )
connector, flexible.

HVE17ACBLOMB Suitable for 1 K_W - 2 KW motor, 17-bit absolute, L-type
connector, flexible.

HE00817DR300 3 m in length, suitable for frame A-C models with the

dual-loop encoder, flexible.
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11 denotes the cable length as follows:

Table4.2.4
OO 03 05 07 10
Wire Length (m) 3 5 7 10

Note:

The encoder cable shall be chosen to match with the motor encoder.

Control signal cable

Table4.2.5
Part Name Part No. Description
2 min length. Connected to host controller. The cable at
Control signal cable LMACKO02D the controller terminal is free and can be soldered to make
the connector based on the connector of host controller.
Extension I/O sianal 3 m in length. Connected to host controller. The cable at
9 HEO00834S1200 the controller terminal is free and can be soldered to make
cable
the connector based on the connector of host controller.
Communication cable
Table4.2.6
Part Name Part No. Description
USB communication cable 051700800366 USB 2.0 Type A to mini-B 5 pin. 1.8 m in length. The
cable at the drive terminal is the mini-B connector.
HE00834S0800 0.3 m in length. Suitable for frame A-C models.
HE00834S0900 1 min length. Suitable for frame A-C models.
HE00834S51000 2 m in length. Suitable for frame A-C models.
Modbus communication HE00834S1100 3 m in length. Suitable for frame A-C models.
cable HE00834S1300 0.3 min length. Suitable for the frame D model.
HE0083451400 1 min length. Suitable for the frame D model.
HE00834S1500 2 m in length. Suitable for the frame D model.
HE00834S51600 3 m in length. Suitable for the frame D model.

HIWIN MIKROSYSTEM CORP.
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B Connector kit

Table4.2.7
D2 Drive Model Model No. Description Quantity
CNZ1: Connectors of AC power, motor power, regenerative
resistor, and control power. 12 pins, pitch 5 mm, Wago 1
721-112/026-000.
CN2: Brake connector. 4 pins, pitch 3.5 mm 1
Frame A-C D2-CK3  cne: control signal connector. 50 pins, welded type, 1
EUMAX XDR-10350AS.
CNL1 connector fixture tool: Wago 231-131. 1
CN2 connector fixture tool: Wago 734-230. 1
CNZ1: Connectors of AC power, drive control power,
regenerative resistor, and DC reactor. 11 pins, TE 1
1-2229794-1-PT1.
CN2: Motor power connector. 3 pins, 1
TE 3-22297894-1.
Frame D - . .
(with Modbus D2-CK4 CN4: Connector kit for serial communication. 1
interface) TE 2040008-1.
CNS5: Safety function connector. TE 1971153-1. 1
CNB®6: Control signal connector. 50 pins, welded type, 1
EUMAX XDR-10350AS.
CN1 and CN2 connector fixture tools: TE 1981045-1. 2
CNZ1: Connectors of AC power, drive control power,
regenerative resistor, and DC reactor. 11 pins, TE 1
1-2229794-1-PT1.
CN2: Motor power connector. 3 pins, 1
Frame D D2-CK5 TE 3-22297894-1.
CNS5: Safety function connector. TE 1971153-1. 1
CNG6: Control signal connector. 50 pins welded type, EUMAX 1
XDR-10350AS.
CN1 and CN2 connector fixture tools: TE 1981045-1. 2
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®  EMC accessory kit
Table4.2.8
Part Name Model No. Description Quantity
Single-phase filter: FN2090-6-06 for 50 W to 400 W. 1
D2-EMc1 | (Rated current: 6 A, leakage current: 0.67 mA)
D2 EMC accessory EMI core KCF'130'B 2
kit for single phase Single-phase filter FN2090-10-06 for 750 W to 1 KW. 1
D2-EMc3 | (Rated current: 10 A, leakage current: 0.67 mA)
EMI core KCF-130-B 2
Three-phase filter: FN3025HL-20-71. 1
D2-EMC2 |(Rated current: 20 A, leakage current: 0.4 mA)
D2 EMC accessory EMI core KCF-130-B 2
kit for three-phase Three-phase filter B84743C0035R166. 1
D2-EMc4 |(Rated current: 35 A, leakage current: < 0.5 mA)
EMI core KCF-130-B 2

Note:

The EMI magnetic ring can reduce the noise interference, and can be applied on the main power cable, motor

power cable, encoder cable, or pulse control cable based on demand.

B Regenerative resistor

Table4.2.9
Part Name Model No. Resistance Value Rated Power/Peak Power
RG1 68 Q 100W/500W
Regenerative resistor
RG2 120 Q 300W/1500W

HIWIN MIKROSYSTEM CORP.
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B Connector specifications

Table4.2.10 Connector specifications for frame A-C models

Connector Specifications HIWIN Parts No. Wire Diameter Remarks
AC main power cable (CN1)
Motor power cable (CN1) EU 12-pin 5.0 mm 051500400269 12-24 AWG
- : pluggable female WAGO: Recommended: (Note 1)
Regenerative resistor (CN1) connector 2092-1112 12 AWG/600 V
Control power cable (CN1)
50-pin, .050" Mini D
. Ribbon (MDR), 051500400272
Control signal cable (CN6) standard solder SCSI 50 pin (male) 24-30 AWG (Note 1)
connector
Encoder cable (CN7) HIWIN standard
encoder cable
EU 3-pin 2.5 mm 051500400251 Fixture tool:
Brake signal (CN2) pluggable female WAGO: 20-28 AWG 733-130
connector 733-103 (Note 1)
USB 2.0 Type Ato
Mini USB communication (CN3) | mini-B 5 pin (1.8 m) 051700800366 Optional

(Shielding)

Note:

(1) The accessory kit includes connectors of CN1, CN2, and CN6 (with 733-130 fixture tool). HIWIN P/N:

051800200070.

(2) Turn off all power and use fixture tools to avoid electric shock at wiring.

Table4.2.11 Connector specifications for the frame D model

Connector Specifications HIWIN Parts No. Wire Diameter
AC main power (CN1)
Control power (CN1) D3950/single-row 11 Port/ 051500400573 22-14 AWG
- - 75 ILine end/X k TE Connectivity Recommended:
Regenerative resistor (CN1) -2 MM/Line e ey 1-2229794-1 14 AWG/600 V
DC reactor (CN1)
. 051500400572 22-14 AWG
Motor power cable (CN2) ngﬁﬁ;t?gzgvé /f( igm TE Connectivity Recommended:
' y 3-2229794-1 14 AWG/600 V
Industrial mini I/O plug connector kit 051500400544
RS485 communication (CN4) D-shape TE Connectivity 24-14 AWG
type 2 2040008-1
. - 051500400545
Safety bypass (CN5) Induil('.)r:i:ergglr It/ © é)ylpass TE Connectivity
P 1971153-1

4-24
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4.3 Main power wiring

A CAUTION

Wiring and the related inspection must be done by the professional technician.

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

After the power is turned off, do not touch power terminals for a short time period (at least 5 minutes),
since the power in the drive remains high.

Perform wiring correctly and reliably; otherwise it may cause uncontrolled motor operation, personnel
injury, machine malfunction, or other unexpected accidents.

Do not make any modification to the drive.

To avoid accelerating the aging of internal electronic power components, do not switch the power on
and off frequently. If there is a need to continuously switch the power on and off, the time interval
should be more than 3 minutes.

*e 6 S0

4.3.1  AC power wiring (single-phase)

It is recommended to use the single-phase filter model of FN2090-6-06 for 50 W - 400 W motors, and
FN2090-10-06 for 750 W - 1 KW motors.

Emergency
OFF Stop

%
3

mega-fabs
D2 Series drive
Filter
NFB KM CN1
1-phase O/RO 00\
200~240VAC A o~ L1
50/60Hz 0 ©

J. L3
Earth

Figure4.3.1.1

Table4.3.1.1

FN2090-6-06 Filter

Maximum continuous operation voltage 250 Vac, 50/60 Hz
Operation frequency DC to 400 Hz

Rated current 1t0o 30 A @40C
Surge pulse protection 2 KV, IEC 61000-4-5

HIWIN MIKROSYSTEM CORP. 4-25
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4.3.2 AC power wiring (three-phase)

It is recommended to use the three-phase filter of FN3025HL-20-7.

Emergency
OFF Stop

mega-fabs
D2 Series drive

NFB Filter KM CNI1
3-phase $ e o~
200~240VAC o~ t;
50/60H
G J. "o L3
Earth ®
(e
L2C

Figure4.3.2.1

Table4.3.2.1

FN3025HL-20-71 Filter

Maximum continuous operation voltage 3 x 520/300 Vac

Operation frequency DC to 60 Hz

Rated current 10 to 50 A @50°C
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4.4  Multiple drives connection

Do not use the power connector on the drive to connect the power supply between drives in parallel.

Emergency
OFF Stop

@
Tﬁ
X

mega-fabs
D2 Series drive

3-phase
200~240VAC
50/60Hz

Earth

=
—0

—~
—5

NFB

Filter

CN1

=

O

L1

L2

*—

L3

©)
Li1C
Terminal L2C

mega-fabs
D2 Series drive

Terminal L2

Terminal

mega-fabs
D2 Series drive

CN1

L1
L2
L3

Figure4.4.1
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B Selection of no-fuse breakers (NFBs)
When NFB is used in the drive shunt, its rated capacity is usually 1.5 - 2.5 times the rated motor
current in principle. The selection method is described as follows:
One drive: Ig = Cxl,.

Two or more drives not started at the same time: Iz = (Zln - Inmax) XK+ CumaxXlnmax.

Two or more drives started at the same time: Ig= Cixln:s + Coxlno +...... + CnXlnn.

Note:

Is: Rated NFB current;

In: Rated drive current;

Inmax: The maximum rated current among different drives;

C: Multiple of rated current, usually 1.5 - 2.5, or 1.5 if it cannot be determined;
Cmax: Multiple of rated current for the maximum rated current among drives;

K: Demand rate; 1 if it cannot be determined.

Example:
If five D2-0123-0-A¢ and one D2-0423-0-B<¢ drives are used,
(assuming that C and Cwuax are 2)

Not started at the same time: Iz = (1.5%5 + 4.1 - 4.1)x1 + 4.1x2 = 15.7 Ams.
Started at the same time: Iz = 2x1.5 + 2x1.5 + 2x1.5 + 2x1.5 + 2x1.5 + 2x4.1 = 23.2 Aims.

Table4.4.1 Rated current of D2-series drives

Drive Model Name Rated Input Current
D2$-0123-0-A] 1.5 Ams
D2¢-0423-¢-BO 4.1 Ams
D2¢-1023-¢-C 7.5 Ams
D2T-2033-¢-DO 10.5 Arms
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4.5 1/O signal wiring

D2 model provides 9 general-purpose inputs and 4 general-purpose outputs on CN6 connector; while
D2T model provides 10 general-purpose inputs and 5 general-purpose outputs on CN6 connector. Users
can configure the function of each I/O by using the software. In this section, take D2 model as an
example. The wiring method for D2T model is the same as that for D2 model.

45.1 Digital input wiring

General-purpose inputs of D2-series drives adopt the optical-coupler input interface suitable for the
voltage system of 12 - 24 Vdc. D2 (D2T) model has the total of 9 (10) general-purpose inputs with one
COM port and suitable for Sink or Source connection at the same time. The default function of I3 is “Axis

Enable”. Others can be set by using the human-machine interface (HMI) based on the user’s requirement.

4.5.1.1 Sink input wiring examples

B Input wiring example via switches or relays

Sink connection

Current

B |nput wiring example via transistors

SinK CoNNEeCtioN e,

: 47K :
Current .373 CﬂM [ _&E\K

........................................

Figure4.5.1.1.2
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4.5.1.2 Source input wiring examples

B Input wiring example via switches or relays

SOUFCG COI’]I’IeCtIOI’] ........................................

. [
Current e e

B |nput wiring example via transistors

Source connection

Current L
_)

Figure4.5.1.2.2

45.2 Digital output wiring

General-purpose outputs of D2-series drive adopt the output interface of optical-coupler Darlington
suitable for the voltage system of less than 24 Vdc. D2 (D2T) model has 4 (5) general-purpose outputs.
Each output has an independent Darlington open-collector circuit. The maximum allowable current is 100
mA. Users can configure the function of each output by using the software.

Note:

When O5 of frame D model is set to brake signal output, it is necessary to connect to a relay to control
the motor brake, since its maximum allowable current is 100 mA.
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Output wiring example via relays

O1+
0]
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;
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04+
04-
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O1+

B

02+
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Figure4.5.2.2

Output wiring example via optical couplers
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Figure4.5.2.3
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D2-ENTO1A

Figure4.6.1.1
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The position mode can accept three formats of pulse command from the host controller. Refer to Section

4.6 Wiring examples for control commands

HIWIN. MIKROSYSTEM

MDO7UE01-2404
3.1.1 for more information.

4.6.1

Wiring
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4.6.1.1 Differential interface for high-speed pulse
Wiring example for the host controller having the differential interface for high-speed pulse:
General-purpose output;
High-speed pulse meg'a'fabs_ its function can be
Host controller | command D2 Series Drive assigned by the user.
(4 Mpps or less) High speed pulse input | Signal output CN6 24v
I ~ 1K o |3 2
PLS +/> T / 44 [ cwH+ — .
ITA| L 01- | 34 oto-
cWIA N 45| Cwh- ALM Coupler
: | 02+ 37 wiring
L ~
DIR | B o2 |s6}—t
cew/s T : | 47 o TP L ot
I L =]
! L= ) y Relay
S— e S B
A o—HN 33 £ . .
Encoder output - (QEITWISted pair)
_ AIX A 21 ] A-phase
——O OSV—NE /A 22 — output
B 48 g B-phase
o) N 4* E
General-purpose z B 49 xiipc output
input; its function 357G DIVA (5] z |23 m Z-phase
can be assigned by 1z 24 T output
the user. —/% /_L A
+—0 O-MOD [5] Ic=0.6A(Max.) @
Vce=40V(Max.)
——0O OLE BTy Z output (open collector)
__/VLE | 25 | ov
_lov -
CN1 CN7
U
v [ )
w
D2-ENEO1A
__| ]
_3 — \
[
.—_'
Figure4.6.1.1.1
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4.6.1.2 Differential interface for low-speed pulse

Wiring example for the host controller having the differential interface for low-speed pulse:

Low-speed pulse command
(500K pps or less)

mega-fabs
D2 Series Drive

cNe Low speed pulse input | Signal output CN6

General-purpose inputs
(user-defined)

4-34

General-purpose outputs
(user-defined)

24V

i Ote I RODY
- CWLC‘M - 220 01- el Photo-
! - ALM Coupler
02+ 37 4 vAring
5 | cows 02 |36 |—1
220 we | -
6 | CCWL- s ~ ‘0‘
. ’ Rel
Signal input 03 |38}— iy
O4+ | 11 SRS
04. 10
ov
Encoder output = i Qt__ ‘Twisted pair)
CNG )
—{>F15 S Aphase
A 22 T output
_‘X 8 |4 T B-phase
B |49 L output
Z 23 = Z-phase
74 24 - output
Ic=0.6A(Max.)
Vce=40V(Max.)
oz o Z output (open collector)
SG 25 —0v
CN1 CN7
u
: [ )
w
D2-ENEO2A

I

]

Figure4.6.1.2

1
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4.6.1.3 Sink (NPN) interface with current-limit resistances

Wiring example for the host controller having the NPN interface with current-limit resistances:

Host controller
NPN type

R

CcCcw/B

Vvd

o

Resistor (R)

Low-speed pulse
command
(500 Kpps or less)

12~24vVDC

2av}

12v
24V

1KQ, 0.5W
2KQ, 0.5W

General-purpose
input; its function
can be assigned by
the user.

HIWIN MIKROSYSTEM CORP.

General-purpose output; its

mega-fabs
D2 Series Drive

function can be assigned by

CN6 Low speed pulse input

2K
CWL+ 3’:
V4

CWL-

2K
CCWL+ s"
V

cow] %9 33

Signal input

Signal output

the user.
24V
RDY T
35
34 Photo-
ALM Coupler
37 wiring
INP - ~*
39
38 . Relay
-+ wiring
1
ov

Encoder output

= ([ :Twisted pair)
I,‘

Vce=40V(Max.)

CN
‘E A 21 A-phase
A |22 : output
\
B 48 ; B-phase
X B |49 . output
j
z 23 v Z-phase
iz |24 : output
Ic=0.6A(Max.)

ErY Z output (open collector)

25

EIC

oV

CN1 CN7
U
; L)
W

D2-ENEO2A

L]

-

Figure4.6.1.3.1
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4.6.1.4 Sink (NPN) interface without current-limit resistances

Wiring example for the host controller having the NPN interface without current-limit resistances:

Low-speed pulse

General-purpose output;

(C:(;?)Tqa);(: orless) mega'fabs_ its function can be
D2 Series Drive assigned by the user.
Host controller 12~24VDC cN6  Low speed pulse input | Signal output CN6 DY 24v
NPN type 7\ T owl 1K ” o1+ |35
o1- 34 Photo-

M
| 1
1 |l
| 1 220
4 | CwL- Coupler
ALM o
PLS{ X N - 02+ |37 wiring
CW/A . 2 | ccwL
¥ % o |wl—
‘l
h . 220 INP - ~t
6 | CCwL- )
DIR I\l L2 03+ |39
CcCcw/B . . _ , Rela
Signal input 03 [38]— wiriny
Jov -+ ]

vp———TI7
Encoder output = i “Twisted pair)
CN

5 OlHN 33
Al/oi A 21 ] A-phase
A |22 ! output

——O ()_|' =— 30
5 O-SWN %]
5 OGNS [7]

General-purpose
input; its function —0O DIV {728

can be assigned by L
the user. 1

26
5 O-MOD [
5 0—CE [a1]

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

Cz 19

Z output (open collector)

| + RL I:g SG 25 —0v
_lov i
CN1 CN7
U
; )
w
D2-ENEO3A
1
L f
——

Figure4.6.1.4.1
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4.6.1.5 Source (PNP) interface with current-limit resistances
Wiring example for the host controller having the PNP interface with current-limit resistances:
tgx};‘ﬁe‘f pulse General-purpose output;
Host controller (500 Kpps or less) meg_a-fabs its function can be
PNP type 12-24vDC D2 Series Drive assigned by the user.
CNe Low speed pulse input | Signal output CN6 24v
PLS o T35 LRDY
CW/A 2K
3 | CwL+ 0O1- 34 Photo-
4 | CwWL- 220 ALM prpler
DIR 02+ |37 wiring
2
ccw/B P K o2 |36 }—4
———{ 6 [cow-| TR ~ o e L TR
Vdc | Resistor (R) ] ] - | Rela
12v | 1KQ, 0.5W OMT— /% Signal input 03 E— - Wiriné
24av | 2KQ, 0.5W o4+ |11
CN6 4.7K .
—O Oo—HNJ = . _
Encoder output = ( i Twisted pair)
0 O CN6 .
- A 21 ] A-phase
General-purpose /B 49 — output
input; its function S DIV1 Z 23 ' Z-phase
can be assigned by 2 1z 24 m output
the user. +— "—'LL 26 /_L
—0 O-MOD[5] 16=0.6A(Max.)
Vce=40V(Max.)
O CE o7 19 1_Z.0utput (open collector)
4 —+ RL I:g SG 25 J__OV
_lov B
CN1 CN7
U
. [ )
w
D2-ENEO4A
i
Ins
[
I e
Figure4.6.1.5.1
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4.6.1.6 Source (PNP) interface without current-limit resistances

Wiring example for the host controller having the PNP interface without current-limit resistances:

Low-speed pulse

command
(500 Kpps or less) General-purpose output;
Host controller 1o-2avDC mega-fabs its 1unction can be
PNP type D2 Series Drive assigned by the user.
PLS CNe  Low speed pulse input | Signal output CN6 24V
CW/A RDY

S ST owe 2K o1+ |35

o L= | 2K
| -
e r.’l'u—\lLE cwe | 3% i —— ALM zgztpo'er

ccw /B | .: ~ E oW L2 N o2+ |37 wiring

. =

L 220 R —— ne | -~ +

6 | cowL- O3+

ol &

39 >
= Signal input o3 [as}—1 Relay

) — + wiring
04+ |11
CN6
st o |w0}—1
ov
Encoder output = (#:Twisted pair)
CN6

’\
Aiz A 21 ] A-phase
/A 22 T output

General-purpose
input; its function
can be assigned by
the user.

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

Z output (open collector)

[o74 19
SG 25 -0V
CN1 CN7
U
v D
w
D2-ENEO5A
i
T
¢ N

Figure4.6.1.6.1
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46.1.7 5V TTL interface

Wiring example for the host controller having the 5V TTL interface:

Low-speed pulse command i
(500 Kpps or less) mega_fabs General-purpose output;

it

D2 Series Drive its function can be er
Controller - - assigned by the user.
5V TTL type CNe Low-speed pulse input [ Signal output CN6 24v
RDY
o1+ 35
2K
3 | CWL+ 220 0O1- 34 Photo-
4 | CWL- ALM Coupler
02+ 37 wiring
2K
5 | cowL+ O2- |36 |—
6 | cowL- |30 a o Tao NP L — Nt
. . N 3 Rela
Signal input 03 E— Wiriny
— _ + g
CN6
4.7K
24V|— VWA 04- E—-ov
Encoder output = ( QE Twisted pair)
CN6 ;
N

General-purpose

input; its function  ypyt
can be assigned by y user
the user.

AIX A 21 > A-phase
A 22 . -~ output
A
Iy B 48 : ~ B-phase
B 49 : > output
1
Z 23 ; > Z-phase
1z 24 ; -~ output
/ ;; }

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

oz Ty Z output (open collector)
2
! RL g 19 EEE L 1oV
_lov )
CN1 CN7
U
v )
w
D2-ENE17A
i
T
1| — 5
U f
-

Figure4.6.1.7.1

HIWIN MIKROSYSTEM CORP. 4-39



HIWIN. MIKROSYSTEM

MDO7UEO01-2404

Wiring D2 Series Servo Drive User Manual

Note:

The signal logic of pulse command accepted by D2 drive is shown as follows.

Table4.6.1.7.1
Pulse Command Positive Logic Negative Logic

Pulse (N )
Dir N e N7
CW LT g
ccw SR o W B BN e B R N7

N T B > REREE —~
A 1 1 G —Arr— W

If the pulse command of host controller is the single-ended negative logic CW/CCW signal, it can be
converted to the positive logic CW/CCW signal by using the following wiring.

l D2-series drive

Controller
NPN type
Low speed mode pulse command
2K CN6 R\
CWL ] —a T
A el
] b 3
e | % I
2K : |24V To
CCWL 2 b—+ T vV
2K 1 i
F T < ccw
'

*+ CCWL+ -]
AR e
& |
CCWL- 6 =/
D2-ENEOSA

( g'\: Twisted pair)

Figure4.6.1.7.2 Wiring for converting the single-ended negative logic to positive logic CW/CCW signal

N
o'l
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4.6.2 System wiring diagram for voltage command

The drive can accept the voltage command form the host controller in the velocity and force/torque

modes. Refer to Sections 3.1.2 and 3.1.3 for more information.

<A 2 © Agase
R 7N ), IR

B 48 ﬁ;'—b ‘B,phase
/B 49 f._:‘_Fjou

Z 23y e
Z 4| T

ndino"Japoouy

35 O1+ ——.1]
T34 o1, Lot

37 02+ o
T3 02— | AT

— 39 03+ —
T e o [

‘*D‘—r:g %j:- 7J‘:4:‘4T 'Z:'E_"’IL'?\%%%T::E ﬁ input (+/-10V)
13| SG
T4 “rrA4 CWH+ v
45 CWH- L
14 /A6 COWH«
“} /47 CCWH- T/
25 SG —
50 Fa L~

! “:_—_}:. CN6 }:_—_—_—_—'i‘ I :T\;(‘:-isted pair

Figure4.6.2.1

25
CZ z *gt(open collector) =
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Wiring example for the host controller having the interface of -10 V to +10 V:

General-purpose output;

—_— Dzrgeg_a—fal\;)s_ its function can be
Host controller eries rive assigned by the user.
Velocity mode input Signal output CN6 24v
RDY
o1+ |35
. O1- 34 Photo-
A ALM Coupler
Vemd+ N 02+ |37 wiring
v
vemd | N oz [ }—1t
/J7 o TVl — ot
Voltage range
-10V~+10V s Rela)
03- 38 y
:l— wiring

Encoder output
A Y 6
+—0 O—J30| = .
_ T z A 21 ; A-phase
0 oSNl =3 A |22 ! output
|
J— B 48 ; B-phase
General-purpose 27 14 /B 49 T output
input; its function 50 ’—28 5 AY ‘ 4 23 T Z-phase
can be assigned by 1z 24 T output
the user. ! LL T 16 AY I
— A Y
+—0 oM IH 1c=0.6A(Max.)
R A Vce=40V(Max.)
— CE I3 18 -~ 9 |2 0utput (open collector)
2
_AE 19 -~ 125 | —;—OV
_lov
CN1 CN7
U
. [ )
w
D2-ENE06A
i
_]_&_L
U |
-
Figure4.6.2.2

4-42 HIWIN MIKROSYSTEM CORP.



HIWIN. MIKROSYSTEM

MDO7UE01-2404

D2 Series Servo Drive User Manual Wiring

4.6.3 System wiring diagram for PWM command

In addition to analog voltage command, D2-series drives can also accept the PWM command in the
velocity and force/torque modes. The PWM command is classified into single-wire (PWM 50%) and

two-wire (PWM 100%) types. Refer to Sections 3.1.2 and 3.1.3 for more information.

4.6.3.1 NPN interface with PWM 50%

Wiring example for the host controller having the NPN interface with PWM 50%:

General-purpose output;

mega-fabs its function can be
PWM 50% command D2 Series Drive assigned by the user.
Host controller |12-24vDC cNe  Velocity / Torque mode | Signal output  CN6 roy 2av
NPN type - T cowe K K 01+ |35
I 1
[ 01- 34 Photo-
L 1 220 &
4 | CwWL- Coupler
PWM ~ |: 2K 02+ 37 ALM wiring
/J7 2 | cowL
ov 6 | cowL- | 220 > o3r 39 LN Tl
. . _ s Relay
Signal input 03 E— B N wiring
o4+ |11
CN6
4.7K
24— Wit o4 E—'OV
Encoder output = :\'& ‘Twisted pair)
CN6 .
i

A{X A 21 A-phase
n |22 ! output
|
‘{X B |48 ; B-phase
/B 49 : output
:
Z 23 T Z-phase
Z | 24 ! output
;

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

Ccz 19
SG 25 -0V

General-purpose
input; its function
can be assigned by
the user.

CoNL oNT
U
. [ )
w
D2-ENE13A
i
T

L]

Figure4.6.3.1.1
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4.6.3.2 NPN interface with PWM 100%

Wiring example for the host controller having the NPN interface with PWM 100%:

General-purpose output;

mega-fabs its function can be assigned
PWM 100% command D2 Series Drive by the user.
Host controller | 12~24vDC cNe  Velocity / Torque mode | Signal output CN6 Ry 24v
NPN type ’ cwL 2K K o1+ |35
O1- 34 Photo-
CWL- 220 ALM Coupler
PWM 2K o2+ |37 wiring
CCwL
220 ne | —
DIR CewL- 03+ | 39 3 3
. . - 3 Rela
Signal input 03 |38 wiriné
a
ov
Encoder output =« i Twisted pair)
CN6

’\
‘IX A 21 ] A-phase
IA 22 - output
\
General-purpose [;
input; its function

can be assigned by
the user.

Ic=0.6A(Max.)
Vce=40V(Max.)
gy Z output (open collector)
125 ] oV
CN1 CN7
U
v )
w
D2-ENE14A
i
1
| i

L]

.

Figure4.6.3.2.1
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4.6.3.3 5V TTL interface with PWM 50%
Wiring example for the host controller having the 5V TTL interface with PWM 50%:
General-purpose output;
mega-fabs its function can be
PWM 50% command D2 Series Drive assigned by the user.
Controller cNe  Velocity / Torque mode | Signal output CN6 24v
5V TTL type o1+ 35 RDY
2K
3 | CWL+ 0O1- 34 Photo-
4 | CWL- o ALM Coupler
02+ |37 wiring
5 | cowL+ % 02~ |36}—¢
6 | cowL- | 220 o3 |3 s TRYY
Signal input 03- E— Sﬁ:%
— ~*t
24— o4 [10}— ov
Encoder output = ( %& Twisted pair)
CN6 .
/ tput
General-purpose ; i; il (I:-inise
input; its function 4* g m tout
can be assigned by /;3 :2 Vo outpu
74 24 /;L output
lc=0.6A(Max.)
Vce=40V(Max.)
oz o Z output (open collector)
SG |25 oV
CN1 CN7
u
. [
w
D2-ENE15B
i
[T
| 1
U] [
Figure4.6.3.3.1
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4.6.3.4 5V TTL interface with PWM 100%

Wiring example for the host controller having the 5V TTL interface with PWM 100%:

4-46

PWM 100% command

5V TTL type

input; its function
can be assigned by
the user.

Controller

5VDC

mega-fabs
D2 Series Drive

General-purpose output;
its function can be assignedfér
3

24V

by the user.
N6

cNe  Velocity / Torque mode | Signal output c 24v
RDY
O1+ 35
2K
o O1- |34 Photo-
220
CWL- ALM Coupler
O2+ |37 wiring
2K
CCWL+ 02 [36—¢
220 INP - ~*
com: 03+ |39
i i - p Rela
Signal input 03 E— Wiriny
-+ g
o4+ |11
CN6 3
4.7K
Encoder output = (%&:Twisted pair)
CN ;
A 21 L

AIX/A
—{>

A-phase
: output

- B-phase
. output

I
T Z-phase
5 output

Z output (open collector)

oV

z 23
74 24
Ic=0.6A(Max.)
Vce=40V(Max.)
cz 19
SG 25
CN1 CN7
U
v )
w
D2-ENE16B

L

Figure4.6.3.4.1
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5.1 Installation and communication

The human-machine interface (HMI) for D2-series drives is called Lightening. Through the connection
between PC and the drive by using the mini USB, it can perform functions of initialization, configuration,
operation, test runs, parameters saving, and so on. This section describes how to install Lightening and
communicate with the drive.

51.1 Setup files

Files in the Lightening setup folder are shown in figure 5.1.1.1, included an auto execution file

“setup.exe”, a firmware folder “dce”, and so on.

R ]
o\ ¢

S
cp210x dce autorun.inf dirlist.tet

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

-
g
il

myFontm.bmm setup.exe short.txt

Figure5.1.1.1

If using the installation CD, simply wait for the setup program to run automatically. If using setup files
downloaded from HIWIN website (after log in HIWIN website, the file path is “http://
www. hiwinmikro.tw/hiwintree/Product_SubType.aspx?type=D2"), unzip the downloaded file and execute
“setup.exe”. The default installation path is “C:\HIWIN\". Do not try to change this path. The installation
window is given in figure 5.1.1.2. Click the “Start” button to run the automated installation procedure. After
this procedure is completed, the message window of figure 5.1.1.3 appears to show that the software

installation is ended successfully.
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[Install Software (4.26)

HIWIN.

Motion Control and System Technology

Start

Source:) D:\HIWIN_install_184A\

Destination:| ¢ s NHIWINS_

Exit

Figure5.1.1.2

LX)

HIWIN software Installation ended successfuly

T

fil

Figure5.1.1.3

The execution shortcut of Lightening will appear on the PC desktop after the installation procedure is

completed, as shown in figure 5.1.1.4. The path for this shortcut is:

“C:\HIWIN\dce\toolswin\winkmi\lightening.exe”.

HIWIN MIKROSYSTEM CORP.

7
Lightening
Figure5.1.1.4
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5.1.2 Communication setup

There are three methods of communicating with the drive: (1) using USB communication, (2) using

mega-ulink communication, and (3) using CoE communication. This section will introduce the former two
methods. As for the last one, refer to the other HIWIN document: “HIWIN CoE Drive User Guide” (log in

HIWIN website and download it. If the mega-ulink or CoE communication is used to connect with the

drive, it is suggested to use network card with the network chip certified by Beckhoff.

Note:
(1) The firmware for previous CoE model (firmware number 0.037) cannot support later EtherCAT model. The
firmware must be updated.
(2) The firmware for previous mega-ulink model (firmware number 0.037) cannot support later EtherCAT model.
This can be solved by using PDL program, please contact HIWIN.
(1) Using USB communication
Before starting Lightening, connect to the drive via USB and turn on the control power. Normally,
Lightening will automatically connect to the drive when it is opened. If not, click “Communication
setup” in the “Tools” option to change the communication setup, as shown in the following figure.
@ Lightening, version 0.184A, com18, 115200
Conf./Tune Tools] Language About
6)@ Communication setup...  (Ctrl+N)
m Open plotv?ew“. (Ctrl+G)
- ﬁ Data collection...
2 Scope... (Ctrl+P)
Encoder test/tune...
PDL... (Ctrl+U)
Loop constructor...
Reset amplifier
Upgrade/downgrade firmware...
Set parameters to factory default
Figure5.1.2.1
The window for communication setup is shown in figure 5.1.2.2. D2 drive supports the USB
communication method. Here, the “BPS” field shows the transmission rate and its default value is
115,200 bps. This value should not be changed. The “Port” field shows the communication port. It will
display the existing PC ports. Select the port actually connected to the drive. Using default values in
remaining fields, Lightening can successfully communicate with the drive.
5-4 HIWIN MIKROSYSTEM CORP.



HIWIN. MIKROSYSTEM

MDO7UE01-2404

D2 Series Servo Drive User Manual Drive configuration

8PS : lightening Communlcation_Setup

115208
B BPS: " RS485
1208 1152008 @ RS232/USB

2608 Pot £ oo
19200 COML (" Ethemet
38400 ,_ " Ethercat
56000 ==
57680 Parity CANTrid
15200 Even i
128000 _
256000 Time out CAN Rcid
2364608
160808 I 50 | 00000160
921668 Lock time G Stand
- c
Try again Scan rate
6 | | [Lo |
IP addressl I
IP pon| 10001 |
Local ponl 0 I
]7 } e Tl
Protocol | TGE Net..

Apply Close

Figure5.1.2.2

(2) Using mega-ulink communication
At the first usage of mega-ulink communication, download and install WinPcap. After installing
WinPcap is done, open the “lightening Communication Setup” window described in the previous
subsection, as shown in figure 5.1.2.2. Select the radio button for “Ethercat” and click the “EtherCat”

button, as shown in figure 5.1.2.3.
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lightening Communicationzetup
e ———— .

BPS: " RS485
115260 © RS232USB
]
Port: C
COM15
Parity
Even
Time out CAN Rcid
[ 50 | | |[o0000160
Lock time e 1
c
Try again Scan rate
D || (Lo |
P address[ l
IP port[ 10001 l
Local pon[ 0 Iv
: EtherCat
) erCat...
¥ Show message window
Protocol | TCF Net .
Apply I CloseJ >>

Figure5.1.2.3

The “EtherCat set up” window will appear to display all network cards in the computer, as shown in
figure 5.1.2.4. Select the network card connected to the drive. After that, close the “EtherCat set up”
window and click the “Apply” button in the “lightening Communication Setup” window.

# | EtherCat set up S— CoX]

(¢ Realtek PCle GBE Family Controller

Figure5.1.2.4

After the setting is completed, the window of figure 5.1.2.5 will appear. The number of connected axes
can be obtained from the information in the window. After going back to Lightening main window, the

connection is established and “Ethercat” is shown in the title, as given in figure 5.1.2.6.

I - — —— =
| Etercat ver 1.07 o= - .- - =5

»

,1.08.2001>, hased on libpcap version 1.8 branch 1_0_rel@h (206091008>
Device name selected:
Realtek PCle GBE Family Controller
ip net=0000000A,. nask=000000f f él

Found 1 slaves. try=0, expectedNumSend=2
> Connect to 1 slave

Figure5.1.2.5
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r e
2 LIGHTENING, version mal et ool et E L ‘ T o = o S

Conf/Tune Tools Language About Advance

51.3 HMI main window

= | g ‘w reset
H-w i = a
EEHM VIS Conphfie Controller: d2(0), Axis: X Firmware version
=@ o.d2 s RCEE
; 6 % Motor type: AC servo

Model:|

Axis is cofigured to: Stand—alone Position Mode

Figure5.1.2.6

The HMI main window after connecting is given in figure 5.1.3.1. The axis name can be modified by

clicking the right mouse button at the axis name and choosing “Rename”. It also can be modified directly

by clicking the axis name.

Conf/Tune Tools Language About

D= ATTH

2] &l s xq Main toolbar

Firmware version
9.837

Axis is cofigured to:) Stand—alone position mode

Drive connection - Drive - 42(0), Adis: X
area g E",dz AXis name [votortype:/ AC serve
) Model:| FRLSB52K6
Status
I M Hardware enable input
I B Software enabled
M Servo ready
Properties... Last error-
Rename... (F2)
Set to default name atvaiing
Set all to default names
Quick view
Position units
| count

Connection status
displav area

Communication ok

20 Reference acceleration

| 1 Feedback position

| 5 Single turn feedback posi D_:l 121153

C:\HIWIN\dce\llightening.dce -> d2(0) , C:\l;iIWIN\dce\dZ(deOO\

ﬁ Status display area ‘

4 Error message display area
I
4 Warning message display area
|
Quick view signal monitor area

~[10.0060000
~>| 9919

count/s*2
count

count

B Main toolbar

reset

. Reset drive.

HIWIN MIKROSYSTEM CORP.

Figure5.1.3.1

: Open the window of PDL program.

: Save current parameters in the drive RAM to file (PRM file).

=l Load parameters in the file (PRM file) to drive RAM.

: Save current parameters in the drive RAM to Flash.
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Note:

Status display light
There are three indicators for displaying statuses.

Misenoready ; The light will be off when the drive is at the disable status. It will become green when
the drive is at the enable status.

M Hardware EnableInput - The |ight is green when the drive hardware is enabled. If the hardware is not
enabled, the drive cannot enable the motor. The setting method of hardware enable via the external
input refers to Section 5.5.1 and Appendix 10.

- M Software Enabled : The Jight is green when the drive software is enabled. Only when both hardware
and software are enabled, the drive can enable the motor. Click the “Enable” button in the
performance center to enable the software; while click the “Disable” button to cancel the software
enable. If there is no connection between PC and the drive, the status of software enable is changed
with the status of hardware enable. If there is the connection between PC and the drive, when
Lightening HMI is closed, it will query whether the software is enabled or disabled after the window is

closed.

Drive property
Properties of used drive can be obtained by clicking the right mouse button at the axis name and
choosing “Properties”, as shown in figure 5.1.3.2.

& Drive property il

Axis name: X
Drive slave id: 0

Peak current: 3.9A
Continuous current: 1.3A
Feedbacktype: (4) 17 bit serial encoder
Firmware model: d2

Firmware version: 0.037
| Interface: Pulse +voltage
Drive technology: TT

Close '
|

Figure5.1.3.2

When Lightening 0.144 (inclusive) or older version is used to connect with D2 model, or Lightening 0.180 (inclusive)
or older version is used to connect with D2T model, the message for installation error will appear after connecting,
as shown in figure 5.1.3.3. Since these HMI versions do not contain the firmware version for these drives, Lightening

cannot identify them. Click the “Do nothing” button and download the latest version of Lightening from HIWIN

website.
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. LIORTKNINO, yersian 0,144, comdi (U3H), 115200

4 7| | & - =
= HIW HIWIN Amphfier Firmware version
8.006

= N wmz0)

Compatible firmware in Archive database NOT detected

The search is finished

[Upgrade rec d ] I Do nothing J

Communication ok CAmega_fabs\dcetamun

Figure5.1.3.3 Message for firmware version error

5.2 Configuration center

When using a new drive or a new motor, relevant parameters should be set based on the actual

application via configuration center. The configuration center can be opened by clicking & in the main

toolbar. The location of this button is shown in figure 5.2.1.

Conf./Tune Tools Language About

LAY T Zl §] S
-eme-Dive Controller: d2(0), Axis: X Flimiare version
g l O’di Motor type: AC servo —_
& Model:

Axis is cofigured to: Stand—-alone Position Mode

—Statu
M Hardware Enable Input
M Software Enabled
M Servo ready

—Lasterror

~Lastwarning

—Quick view

Position Units

| count G

|38 Actual Current ll 0 000000 A_amp

| 1 Feedback Position :I 0 i count

|18 Feedback Uelocity ﬂ 0.000000 count/s
‘Communication ok |C:\HIWIN\dce\lightening.dce = d2(0) , C:\HIWIN\dce\d2\pdI00\ Y

Figure5.2.1
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Following setting steps must be done before using D2 drive to drive the motor successfully.

(1) Motor type: Set the used motor type and the corresponding parameters for the motor hardware.
(2) Encoder parameter: Set the used encoder type and its resolution.

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

5.2.1 Motor configuration

The motor configuration is at the first page of configuration center. AC servo motors supported by D2
drive can be found under B Moo Eqr the motor with a serial encoder, it does not need to set motor

parameters, since they are already saved in the encoder. Hence, there is no option of B Mets por
Lightening 0.177 (inclusive) or less, the motor configuration page is shown in figure 5.2.1.1; while for
Lightening 0.178 (inclusive) or above, it is given in figure 5.2.1.2.

W Setting for AC servo motor

(1) Motor parameters
By clicking the motor model name of HIWIN servo motor, motor parameters are displayed and
can be set.

(2) Operation parameters

* Screw Moment of Inertia: the rotational inertia of used screw. Unit: Kg x m?.
* Load Mass: the mass of load. Unit: Kg.

* Screw Pitch: the pitch of ball screw (i.e. the amount of linear movement when the screw

moves one revolution). Unit: mm.

* Gear Ratio: the ratio of gear-teeth number at the load to that at the drive.
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/A Configuration center

=@ = ]

Hotor | Encoder
|

| Mode
|

E-HiW Motors
= § AC servo
»»»»» FRLSO5XX5.mot
~[E) FRLS10XX5.mot
FRLS202X5.mot
FRLS402X5.mot
B FRMM1K2X5.mot
FRMS202X5.mot
~[E) FRMS402X5.mot
B FRMS752X5.mot

Motor type: AC servo
Motor Model Name: | FRLS18XX5

Screw Moment of Inertia;

Manufacturer. | HIWIN

Peak Current:
2.2 A_rns

Continuous Current.
8.9 A_rms

Torque Constant:
8.356 Nm/A_rms

Resistance (Line-Line):
8 Ohm

Inductance (Line-Line):
mH

Pole Number:
8

Motor Peak Time (sec):
12

Moment of Inertia:
3.6e-6

Operation parameters
setting area

2 Kg*(m*2) I
Load Mass:

2 Kag
Screw Pitch:

1 mm
Gear Ratio:

1

Motor paramet
setting area

er

I Cancel

Figure5.2.1.1 Motor configuration page for Lightening 0.177 or less

Motor | Encoder

| Mode

E-HiW Motors
B¢ ACservo

Motor type: AC servo
Motor Model Name: | FRLS482X5

Manufacturer. | HIWIN

i Load level - ZeroTune parameters
i Lu3 v .

Peak Current:

FRLSA02X5 mot > — T setting area

v FRMM1K2X5.mot 50 kg
H o Continuous Current: Screw Pitch:
: FRMS402X5.mot 2.5 A_rns 1 )
----- FRMS752X5.mot :

Torque Constant: Gear Ratio:

8.529999 Nn/A_rns 4

Resistance (Line-Line):

3.5 Ohm

Inductance (Line-Line):

13 mH

Pole Number:

10

Motor Peak Time (sec):

10

Moment of Inertia:

2.76=5

l Cancel |

Figure5.2.1.2 Motor configuration page for Lightening 0.178 or above

HIWIN MIKROSYSTEM CORP.
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(3) ZeroTune parameters

The tuneless feature of ZeroTune can avoid the complex procedure of gain tuning and can

easily set gains. Only by selecting the load level of motor, the stable velocity response will be

achieved. Even a beginner who has no knowledge about servo control can easily drive the

motor. Required parameters to be set are given as follows.

- Load level: the level of load weight. There are five levels: LV1 - LV5. When this field shows

“Tuned”, it means that the gain is not set by ZeroTune, but is set by Auto tune or by manual.

- Mass reference: the maximum reference weight corresponding to the selected level. Unit: Kg.

Table shows the maximum reference weight at the different combination of motor power and load

level.

Table5.2.1.1 Mass reference of ZeroTune

Motor power LV1 LVv2 LV3 Lv4 LV5

50 W,100 W 5 kg 15 kg 30 kg 45 kg 60 kg
200 W,400 W | 10 kg 25 kg 50 kg 75 kg 100 kg
750 W,1 KW 20 kg 50 kg 80kg | 110kg 140 kg

Setting correct parameters for the motor operation can help to calculate suitable values for

driving parameters, such that the drive can successfully drive the motor.

5.2.2 Encoder configur

ation

The drive normally receives a feedback signal from the position encoder to execute the servo control. The

encoder configuration page is shown in figure 5.2.2.1. Select or set the correct type and parameters of

encoder on this page. To work with the host controller, D2 drive can output encoder signals besides

receiving encoder signals. It provides the buffered encoder output or emulated encoder output. When

using the emulated encoder output, the output resolution can be modified by setting “Scaling”.

5-12
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@ Corfiguratian center

Mator

B-HIW Encoder
Rots

B¢
=)

L.-B Digital 10000 cnte

omized Rotary

Mode

Molor type’ AC semo
Encoder type: DICGITAL

Encoder Model Name: | B2@5B3309004

Encoder Resolution.

19886 Counts | Rev

Linear Resolution®

a1 umiCounts.

Output Resclution. 10808

(¥ Use buffered encoder
I~ Invert
™ Use emulaled encoder

Scalling. 1 encoder count= | 1

Emulated index radius. | 18 counts

Counts/Rev

Emulated index jitter filter.| 1

Manufacturer: HIWIN

Power-on Time

208 ms

[ Emulated Index Output in every revolution.
emulaied encoder output

counts

OK ‘ Cancel |

Figure5.2.2.1 Encoder configuration page for 13-bit encoder

5.2.2.1 HIWIN standard encoder

Specifications of rotary digital encoder used in HIWIN AC servo motor is given in table 5.2.2.1.1. The 9-th

bit of motor model name being 5 uses the 13-bit digital incremental rotary encoder with the resolution of

10,000 counts/rev. The 9-th bit of motor model name being 6 uses the 17-bit serial incremental rotary

encoder with the resolution of 131,072 counts/rev. The 9-th bit of motor model name being 4 uses the

17-bit serial multi-turn absolute rotary encoder with the resolution of 131,072 counts/rev.

Table5.2.2.1.1
AC servo motor model counts/rev
FRLS series FRLSO05XX5, FRLS10XX5, FRLS202X5, FRLS402X5
: 13-bit Incremental
FRMS series FRMS052X5, FRMS102X5, FRMS4B2X5, FRMS752X5
(10,000 counts/rev)
FRMM series FRMM1K2X5
FRLS series FRLS052X6, FRLS102X6, FRLS202X6, FRLS402X6,
) 17-bit Incremental
FRMS series FRMS052X6, FRMS102X6, FRMS4B2X6,FRMS752X6
(131,072 counts/rev)
FRMM series FRMM1K2X6
FRLS series FRLS052X4, FRLS102X4, FRLS202X4, FRLS402X4, .
FRMS series FRMS052X4, FRMS102X4, FRMS4B2X4,FRMS752X4 17-bit Absolute
(131,072 counts/rev)
FRMM series FRMM1K2X4

HIWIN MIKROSYSTEM CORP.
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(1) 13-bit incremental encoder
For HIWIN AC servo motor with the 13-bit incremental encoder, simply selecting the purchased
motor model name, the program will automatically connect to encoder parameters suitable for this
motor, as shown in figure 5.2.2.1. For example, for the 9-th bit of motor model name being 5, the
program will automatically connect to the digital rotary encoder with the resolution being 10,000
counts/rev.

(2) 17-bit serial encoder
For HIWIN AC servo motor with the serial encoder, it does not need to set encoder parameters,
since they are already saved in the encoder, as shown in figure 5.2.2.1.1. For example, for the 9-th
bit of motor model name being 4 or 6, the program will automatically read encoder parameters and
show the resolution being 131,072 counts/rev. When using the 9-th bit of motor model name being 4
(with multi-turn absolute encoder), it also shows “Multiturn range” of this encoder. The multi-turn
range of HIWIN absolute encoder is -32,768 to 32,767.

2 Configuration cenie :

Mode

Motor type: AC servo
Encoder type: absolute

Encoder model name: | 828503300021 Manufacturer:  HIWIN

Encoder resolution:
131072 counts/rev
Linear resolution: $
8.808762939  umicounts
Multi-turn range for
multi-turn absolute encoder

Encoder output
Output resolution: | 131872 countsirev
&)

-
& Use emulated encoder [~ Emulated index output in every revolution
Scalling: 1 encoder count= |1 emulated encoder output

Emulated index radius: | 13 counts  Emulated index jitter filter:| 1 counts

Cancel |

Figure5.2.2.1.1 Encoder configuration page for 17-bit encoder
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(3) Dual-loop encoder

HIWIN dual-loop model supports the 17-bit multi-turn absolute encoder (the 9-th bit of motor model

name is 4) and the digital AgB linear encoder. Its encoder configuration page is given in figure
5.2.2.1.2.

a

When the option of “Dual loop” is not checked, the setting method for the serial encoder is
adopted. The drive will read encoder parameters automatically, and users do not set them by
manual. The option of “Use emulated encoder” only can be set in the “Encoder output” area.
Users can decide whether to use the function of “Emulated index output in every revolution” by
clicking this option. Details refer to Section 5.2.2.3.

When the option of “Dual loop” is checked, users must key in the resolution of linear encode, as
shown in figure 5.2.2.1.3. If some encoders are powered on longer, the delay time should be set
in the “Power-on time” field based on their specification to avoid occurring encoder error during
the boot process. Moreover, there are two options of “Use buffered encoder” and “Use
emulated encoder”, that can be chosen in the “Encoder output” area. These two output modes
adopt the position signal of linear encoder. At this moment, the function of “ Emulated index

output in every revolution” is invalided, and the option is anti-gray and cannot be checked.

Motor Encoder Mode
Motor type: AC servo
Encoder type: absolute
Encoder model name: 8285083300009 Manufacturer: | HIWIN
Encoder resolution:
131072 counts/rev
Linear resolution:
0.152588 um/counts
[ Dual loop
Linear encoder resolution: .
1 umicounts This area only can be set
““* ” H
bl after the “Dual loop” option
Power-on time: .
208.60 ms is checked.
Encoder output
Output resolution: | 131872 counts/rev
=~
-
" Use emulated encoder ¥ Emulated index output in every revolution.
Scalling: 1 encoder count= |1 emulated encoder output
Emulated index radius: | 13 counts  Emulated index jitter filter:| 1 counts
oK | Cancel I

Figure 5.2.2.1.2 Encoder configuration page for dual-loop encoder (the “Dual loop” option is not checked)
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Mode

Motor type: AC servo
Encoder type: absolute

Encoder model name: | 8285033080009

Encoder resolution:

131872 countsirev
Linear resolution:
8.152588 um/counts
v Dual loop
Linear encoder resolution:
1 um/counts
IV Invert linear encoder direction
Power-on time:
200.090 ms

Encoder output
Output resolution: |1

Manufacturer:  HIWIN

After the “Dual loop” option
is checked, linear encoder
parameters should be set.

um/counts

After the “Dual loop” option
is checked, this function is

" Use buffered encoder Inva“ded
I~ Invert Y
¢ Use emulated encoder If' I
Scalling: 1 encoder count= | 1"
Emulated index radius: | 13 counts  Emulated index jitter filter: 1 counts
OK [ Cancel |

Figure5.2.2.1.3 Encoder configuration page for dual-loop encoder (the “Dual loop” option is checked)

5.2.2.2 Customized digital incremental encoder

In the encoder configuration page, besides encoder parameters for HIWIN motor with common resolution

can be chosen, parameters for various encoder brands can also be typed in the customized setting area.

Opening “Rotary” and choosing “Customized Rotary Digital”, the resolution parameter could be entered

according to the encoder specification. In the “Encoder Resolutions” field, enter the total number of

position signal for the encoder output as the motor rotating one revolution, where the unit is counts/rev.

Based on the screw pitch and encoder resolution, the software automatically calculates the linear

resolution and gives it in the “Linear Resolution” field. The unit is um/counts. After this setting is

completed, the save function can be used to create encoder parameters. Users can load the created file

for encoder parameters (*.enc) at any time.
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& Configuration center o |[E=
Motor Encoder Mode
E-HM Encoders Motor type: AC servo DATA from last SELECTED file
E-&* Rotary Encader type: DIGITAL

~[E5 Customized Rotary Digital

Encoder Model Name: | B28583300804 Manufacturer:  HIMIN
~[E) Digital 10000 cnt.enc

Encoder Resolution: Power-on Time
10808 Counts /Rev 208 ms

Encoder selection UnearResoutors

area P

Save/Load *.encfiles

i Resolution setting area
1 =

Encoder output A
Output Resolution:
Encoder save/load

& Use buffered enc

I Invert
" Use emulated encoder [~ Emulated Index Output in every revolution
Scalling: i encoder count= |1 emulated encoder output

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

oK ‘ Cancel ‘

Figure5.2.2.2.1 Encoder configuration page for customized encoder

5.2.2.3 Encoder output setting

D2 drive sends out the encoder signal with the AgB square wave via CN2. It can be connected to the host
controller if needed. Checking “Use buffered encoder” or “Use emulated encoder” in the “Encoder output”
area, as shown in figure 5.2.2.3.1, the value in the “Output Resolution” field will be updated according to
the selected output mode.

Note:
For AC servo motor with the 17-bit encoder, the Z-phase signal can be sent out to the host controller by using the
emulated encoder, as shown in figure 5.2.2.3.4.

(1) Buffered encoder output
When this option is selected, the drive will forward the signal from the motor’s encoder to the host
controller. Moreover, the “Invert” function can be checked if needed. It allows the drive to inverse the
received signal and then send out it. The resolution of output signal is also displayed on the page for

reference.
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& Configuration center

Wotor Encoder Mode

E-Hil Encoders
B £7 Rotary
~[E5 Customized Rotary Digital
~[E) Digital 10000 cnt.enc

Motor type: AC servo DATA from last SELECTED file

Encodertype: DIGITAL

Encoder Model Name: | B28583300804 Manufacturer:  HIMIN

Encoder Resolution:
10008

Power-on Time
Counts /Rev 208 ms

Linear Resolution:
8.1 umiCounts

Save/Load *.encfiles

wl &

Encoder output

Output Resolution: | 168668 Counts/Rev

& Use buffered encoder
I Invert

" Use emulated encoder

Scalling: i

[~ Emulated Index Output in every revolution

encoder count= |1 emulated encoder output

Emulated index radius: | 18 counts

counts  Emulated index jitter filter:| 1

oK ‘ Cancel

Figure5.2.2.3.1 Encoder output setting area

Encoder output
Output Resolution:

—————————
f+ Use buffered encoder

[ Invert
' Use emulated encoder

Scalling: i

Emulated index radius: | 18

10000

Counts/Rev

[~ Emulated Index Output in every revolution.

encoder count= |1 emulated encoder output

counts  Emulated index jitter filter:| 1 counts

Figure5.2.2.3.2 Buffered encoder output

(2) Emulated encoder output

When this option is selected, the drive will multiply the received encoder position by “Scaling” and
send the result to the host controller. If the ratio is 1:1, the drive will directly output the encoder signal
based on the adopted encoder and the set resolution. At the some cases, the host controller cannot
receive the encoder signal with a high frequency. Hence, a different ratio can be used, e.g., 5
encoder counts = 1 emulated encoder output. On the other hand, if the multiplier factor of analog
encoder is set too small, “Scaling” might be needed to reduce the resolution of encoder output. The
output direction can be changed by setting 1 encoder count = -1 emulated encoder output. Taking
the emulated encoder output in figure 5.2.2.3.4 as an example, the encoder resolution is 10,000

counts/rev and the scaling for emulated encoder output is 5 encoder counts = 1 emulated encoder

output. Therefore, “Output Resolution” is zoomed in to 2,000 counts/rev.

Note:

The function of emulated encoder output will temporarily loss efficacy when parameters are saved to Flash.
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Encoder output
| Output Resolution: | 2608 Counts/Rey

" Use buffered encoder

-
=

f+ Use emulated encoder [ Emulated Index Qutput in every revolution

Scalling: 5 encoder count= |1 emulated encoder output

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

Figure5.2.2.3.3 Emulated encoder output

(3) Output Z-phase signal to host controller
For AC servo motor with the 17-bit encoder, the Z-phase signal can be sent out to the host controller
by setting the encoder output to “Use emulated encoder”, as shown in figure 5.2.2.3.3. Before using
this function, the encoder output must be set to “Use emulated encoder”, and following two
parameters should be set:

a Emulated index radius: the output range of emulated Z-phase signal, as shown in figure
5.2.2.3.4.
b  Emulated index jitter filter: reducing the bounce phenomenon of emulated Z-phase signal.

Center of emulated Z-phase signal

_ signal range L signal range

Figure5.2.2.3.4

When the home offset function is used for homing, the emulated Z-phase signal will move to the

home position after home offset, as shown in the following figure.

Center of emulated Z-phase signal

_signal range‘LsignaI range

o =
- Lt

Encoder index Home offset Drive position = 0
Figure5.2.2.3.5
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® The output method of emulated Z-phase signal:
a If the option of “Emulated Index Output in every revolution” is not checked, the drive sends
out the Z-phase signal only when it reaches the index position at the first time.
b  If the option of “Emulated Index Output in every revolution” is checked, the drive sends out

the Z-phase signal every time when it reaches the index position.

5.2.3 Operation mode configuration

The configuration page for the operation mode is shown in figure 5.2.3.1. After parameters of the previous

two steps have been set, the last step is to set the operation mode for the drive.

Motor Encoder Mode
Primary Operation Mode Electronic Gear I~ Invert Pulse Command
& Position Mode m:Inputpulses = n:Outputcounts Hardware interface
® e DIVZDIV| | & High Speed Pulse Input (CNE pin 44, 45, 46, 47)
1 (00) " Low Speed Pulse Input (CN6B pin 1, 3,4, 2,5, 6)
" ForceiTorque Mode
" Stand-Alone Mode 1 -1 o1
Control Input
1
A no " Pulse and Direction
1 " Pulse Up / Pulse Down =
Mode Select|on area an &+ Quadrature (AgB) Increment Position on:
&
o
N
A

Secondary Operation Mode

Parameters setting area

@)

" Velocity Mode
" Torgue Mode

" None

Parameters OK/Cancel button
o

oK

Cancel |

Figure5.2.3.1 Operation mode configuration page
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Position mode

To work with the host controller only sending pulse commands, the position mode should be chosen
to receive the external pulse command for the motion. The closed-loop control is done by the drive.
D2 drive supports three formats of pulse command. Also, the electronic gear ratio is allowed to be
set for the high-speed application.

Note:
(1) Only at the status of servo ready, the drive accepts the pulse command sent by the host controller.
(2) For the framework of dual-loop control, only the position mode and stand-alone mode can be selected.

Primary Operation Mode Electronic Gear [~ Invert Pulse Command
& Position Mode m:Inputpulses = n:OQutputcounts Hardware interface
F e DIV2DV1| | & High Speed Pulse Input (CNG pin 44, 45, 46, 47)
1 00) " Low Speed Pulse Input (CN6 pin 1,3, 4,2, 5, 6)
" ForcefTorque Mode
" stand-Alone Mode 1 1 (01)
Control Input
1 on
L) " Pulse and Direction
- ¢ Pulse Up/Pulse Down =
Lt ' Quadrature (AqB) Increment Position on:
(O
&
Figure5.2.3.2

Velocity mode

To work with the host controller sending analog commands or PWM commands, the drive can be set
to the velocity mode. Only the ratio (“Scaling”) between the external command and velocity has to be
set, where the unit is the corresponding relationship between 1V and mm/s or rpm, or between Full
PWM and the maximum speed. If “Scaling” is set to a negative value, the motor will move in the

reverse direction.

Primary Operation Mode
Command Types
¢ Position Mode okt
' Analog
* Velocity Mode i o
" Force/Torque Mode SANG d m/s Ay
" PWM 100% :
(" Stand-Alone Mode | DeadBand: |@ = |
Dead band definition
4 Output
Input
Dead band
Figure5.2.3.3
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B Force/Torgue mode
To work with the host controller sending analog commands or PWM commands, the other operation
mode is the force/torque mode. Only the ratio (“Scaling”) between the external command and current
has to be set, where the unit is the corresponding relationship between 1V and Ampere, or between
Full PWM and the maximum current. If “Scaling” is set to a negative value, the motor will move in the
reverse direction.

Primary Operation Mode

Command Types
+ Analog (+- 10V)

" Position Mode

" Velocity Mode

" PWM 50% P _
& ForcefTorque Mode Scaling: #.381838 A=V
" PWM 100%
" Stand-Alone Mode DeadBand: | @ T
Figure5.2.3.4

B Stand-Alone mode
If only test drive alone or without any host controller (such as only the servo side and drive side), the

stand-alone mode can be selected. This mode let drive be responsible for all loop controls.

5.2.4 Modbus communication configuration

The configuration page for the Modbus communication is given in figure 5.2.4.1. Only the drive with the

Modbus module has this configuration page.

Wotar Encoder Mode Modbus
Mode: « RTU " ASCl
Modbus Slave address (1~247) 1 % Format 8 data, Even parity, 1 stop ﬂ
8 data, Odd parity,. 1 stop
|18 data, None parity, 2 stop
Mode: & RTU ¢ ASCI CEIMIERAG  data, Even parity, 1 sto

Format: 8 data,. Even parity. 1 stop lb

Baudrate: | 9688 ﬂ

Mode: " RTU & ASCI

% Format: 7 data, Even parity, 1 stop ﬂ

Baudrate: | 9688 vJ

data, Odd parity, 1 sto
_|? data. None parity,. 2 stop
48608 Baudrate: |7 gata, Even parity. 1 stop

OK Cancel

Figure5.2.4.1
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(1) Modbus Slave address
Set the slave address of Modbus communication. Its value is between 1 and 247. Do not set different
drives to the same slave address.

(2) Mode
Set the mode of Modbus communication. The default mode is RTU (remote terminal unit).

(3) Format
Set the data format for the used communication mode. The format information includes the data
length, parity, and stop bits. The data length for the RTU mode is 7 bits; while that for the ASCII
mode is 8 bits. The stop bit for odd parity and even parity is 1 bit; while that for none parity is 2 bits.

(4) Baud rate
Set the baud rate for the Modbus communication. It supports 2,400, 4,800, 9,600, 14,400, 19,200,
and 38,400 bps. The default value is 9,600 bps.

5.2.5 Completing configuration procedure

After completing the motor, encoder, and operation mode configurations, click the “OK” button at the
bottom of window to show figure 5.2.5.1. This window gives parameters before setting and after setting
for the comparison. After confirming parameters, click the “Send to RAM” button to send parameters to

the drive. If the “Cancel” button is clicked, the window returns to the configuration center.

Note:
For a new drive without initialization, after entering the configuration center, the “OK” button at the bottom of window
is invalid and cannot be clicked. After parameter settings for the motor, encoder, and operation modes are

confirmed, the “OK” button becomes valid.
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[Datal (=1 | S
+ New parameters = Old parameters

New Value Present Value Units
Type: AC sevo AC servo
Moment of Inertia: 2e-5 2e-5 Kg*(m*2)
Gear Ratio: 1 1
Load Mass: 2 2 Kg
Screw Pitch: 1 1 mm
Peak Current: 27 0 A_rms
Continuous Current: 0.9 0 A_rms
Torque Constant: 0.178 42 4264 NmiA_rms
Resistance: 47 5 Ohm
Inductance 47 20 mH
Pole Number: 8 2
Rotor Inertia 2e-006 0 Kg*(m*2)
Model Name: FRLS05XX1
Manufacturer: HIWIN

Encoder

New Value Present Value Units
Type: Digital Digital
Resolution 10000 100000 CountsiRev
Model Name 020503300004
Manufacturer. HIWIN

Mode

e Vel -] Parameters are
Operational Mode1: STANDALONE MODE s| sent to the drive
Operational Mode2: STANDALONE MODE S

Send to RAM | Cancel H Cancel button
1

Figure5.2.5.1

If these parameters need to be kept, click *® (“Save to Flash”) on the HMI main window to save
parameters to Flash. Parameters in Flash will not disappear even if the drive is turned off. If it is needed to
save parameters to a file on the disc of PC, click (“Save Parameters from Amplifier RAM to File”) to
save parameters to a file. The filename extension of saved file is *.prm. If it is needed to load parameters
in the file to the drive, click ] (“Load parameters in the file to RAM”) to load parameters to the drive.

After loading parameters, remember to click =¥ to save parameters to Flash.

5.3 Auto phase center

531 Function description

Click £ in the main toolbar on the HMI main window to open the auto phase center. The drive provides

following two methods for phase initialization.

(1) STABS
This phase initialization method is for the 17-bit serial encoder. Without any tuning, the phase
initialization can be done successfully, and the motor has no jitter phenomena in progress. This
method is for the 9-th bit of drive model name being 4 or 5, and the 9-th bit of motor model name
being 4 or 6. For example, the drive model name is D2T-0423-S-B4 and the motor model name is
FRLS4020606A.
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E |
LY
View Details
H

M{Enabled .
Phase initialization mode:| STABS

B Phase Initialized
B Servo ready

1. Auto gain tuning

Execute

Figure5.3.1.1 For motors with HIWIN17 encoder and so on

(2) LSWIR
This method is for the less-wire incremental encoder, since it has a built-in hall sensor. Without any
tuning and additional wiring, the phase initialization can be done successfully, and the motor has no
jitter phenomenon in process. This method is for the 9-th bit of drive model name being 0, and the
9-th bit of motor model name being 5. For example, the drive model hame is D2-0423-S-B4 and the
motor model name is FRLS4020506A.

{3} Auto phase center |£IM|
Wiew Details

B Enabled

B Phase Initialized Phase initialization mode:) LEWIR

B Servo ready

1. Auto gain tuning

Execute

Figure5.3.1.2 For motors with wire-saving encoder
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5.3.2 Pre-operation

(1) Confirm that the connection to the motor is correct.

(2) Confirm that the encoder signal is correct.

(3) Confirm that the drive can receive the “Hardware enable” signal.
(4) Confirm that the AC main power has been turned on.

5.3.3 Setting procedure

This section describes the procedure of auto phase initialization for LSWIR. As for STABS, it can use the

same procedure for LSWIR.

Step Graphical (HMI) description Operation
(3} Ao pha Sonter (= Setting phase initialization method:
o Detal For the motor with the 9-th bit of motor
e Phass nilzaton mocs | ESHIR ] model name being 5, the phase
Msenoready initialization method is automatically set to
1 Sp— LSWIR.
Execute
l
Phase initialization and auto tune:
e T Click the “Execute” button, as shown in the
View Detals left figure, to start the phase initialization.
:E::Ef.dnmanzea — J The “AL.Jt(.).tu.ne". WinFiOW pops up after tf;
oo roacy phase initialization is completed. Use
© e andlﬂ to d_rive the motor to continue
moving. Confirm that the motor moves far
E from the hard stop.
After that, click the “Proceed” button to
start auto tuning. Click the “Close” button
to close the window after tuning has been
MEnavied completed. Now, the auto phase
_IPhase Initialized T ; .
initialization is completed and the test-run
2 2 Servoreacy function can be performed.
: B i Note:
T Auto tune lo]l® e (1) Observe whether status lights of
Mow mator is already enabled. APhase Initialized and A servo ready are
To avoid incorrect gain tuning, please check if motor is far from hard stop. green or not, to check if the phase
initialization is done successfully and the
1. please press i buten ofjoo ﬂﬂ servo close-loop control is readz
if Yes, please proceed Auto tuning
(2) The status light of <#Gainistuned fagheg
green during the process of auto gain
HGainis tuned tuning. After the auto tuning is
Proceed ‘ Close ‘ completed, it keeps green. When the
auto tuning is failed, it keeps red. In this
case, close the “Auto tune” window and
repeat Step 2.
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Confirming the movement direction

(2 Auto phase center =|rn and setting toggle direction:
view (R : After performing jog in Step 2, if the motor
’Ehmlﬁf,:f'm” o). mose  LEVTR [-] moves in the direction opposite to the
B seno ready M5 mode M sHCL mode user-defined direction, close the “Auto
tune” window and open the “toggle
l direction” window via steps in the left
e — figure. Click the “Toggle” button in the
3 T Ao tune - toggle direction o ) window to complete the setting of reverse
ARETETDE DM direction. Repeat Step 2 again.
For Z axis application of AC servo motor, if no brake
is built in, clicking on Toggle may make axis falling. Note:

When the motor is used in the vertical axis, if
there is no mechanical braking mechanism,
Toggle Cancel executing the toggle direction may cause a
slipping phenomenon of motor, since the motor
will be disabled at the toggle direction.

5.3.4  Troubleshooting

(1) Confirm that the motor power cable and encoder feedback cable have been correctly connected.

(2) Confirm that the parameter setting for the encoder or motor is correct, such as the encoder
resolution or the number of motor pole pair.

(3) Confirm that the grounding system is suitable.

(4) Confirm that the enable signal of host controller in the drive has been triggered.

(5) Confirm that the software enable signal in the drive has been triggered.

(6) Confirm that there is no mechanical interference.

(7) Confirm that the motor resistance is correct.

5.4 Auto tune center

541 Function description

The auto tune center can automatically find the better drive gain to save the time and cost of tuning by the
engineer. When the auto gain tuning is performed, the motor will continue to vibrate at different
frequencies and will perform functions of gain tuning (control-loop gains) and filter design in progress. The
execution time approximates 25 seconds.

The auto tune center can be opened by clicking = in the Lightening main toolbar. Its location is shown in
figure 5.4.1.1.
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& Lightening, version 0.184, com76, 115200 o |23
Conf/Tune Tools Language About
K=} # e 7T M 3] £ < e
= (210 Controller: d2(0), Axis: X Firmware version
= o.d2 _ 8.037
Motor type: AC servo
X Model; FRLS182X6

Figure5.4.1.1

Note:
The function of auto tune center only supports D2-serial drives (included D2T model). It is applicable to Lightening
0.184 and D2 MDP 0.037 (inclusive) or above, and D2COE MDP 0.113 (inclusive) or above. If the firmware version

is not in the above version, the option of = inthe Lightening main toolbar will be anti-gray and cannot be clicked. If

it is in the above version, since it is no longer to execute the auto phase center, the option of €2 in the Lightening

main toolbar will be anti-gray and cannot be clicked.

The window of auto tune center is given in figure 5.4.1.2. The window title is the version of auto tune
center (Lightening 0.184 is 2.100). This window can be divided into two areas: enabling area and tuning

area.

Auto tune centd Version-2. 100! 3

P ————————————
If motor is near hard stop, use jog button to
move motor away from it. Otherwise skip this step.

e | ] ) o]

1. Auto tune mode
1. Standard j

Enabling area

The gain tuning is for general application. System
stability is good enough.

Tuning area

2. Stiffness
2. Normal j

The gain tuning is for normal stiffness mechanism, such as screw.
If mechanical stiffness is unclear, please select this stiffness.

3. Run auto tuning

M Auto tuned

Exit

Figure5.4.1.2 Auto tune center - disable state

B Enabling area
Clicking the “Enable” button in the enabling area, the drive will enable the motor. Click 4 or P to
check the direction of motor movement, as shown in figure 5.4.1.3. If the motor is near the hard stop,
click @ or P to drive the motor far away from it. This can avoid failing in the process of auto gain

tuning.
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Auto tune center (Wersion:2.100) £3

If motor is near hard stop, use jog button to
move motor away from it. Otherwise skip this step.

Enable/Disable Sieanle ﬂ H A

1. Auto tune mode

1. Standard 7] Change the motor direction
The gain tuning is for general application. System (Toggle Direction)

stability is good enough.

2. Stiffness
2. Normal ﬂ

The gain tuning is for normal stiffness mechanism, such as screw.
I mechanical stifiness is unclear, please select this stiffness.

3. Run auto tuning

Execute B Auto tuned
Exit

Figure5.4.1.3 Auto tune center - enable state

A. If the motor is not enabled, all buttons in the tuning area are anti-gray. If the motor is enabled,

the “Enable” button is changed to the “Disable” button, and all options in the tuning area are
valid.

B. There is one “TD” (toggle direction) button in the enabling area. The function of this button is to
change the direction of motor movement, such that it is the same as the user-defined direction.
If the direction is different, simply click the “TD” button to change the motor direction. After
clicking the “TD” button, the drive will disable the motor. Users need to enable the motor again
before continuing with the next step.

B Tuning area
After setting “Auto tune mode” and “Stiffness” in the tuning area, click the “Execute” button, as shown
in figure 5.4.1.4. After that, the “Execute” button will be changed to the “Stop” button. To stop the
process of auto gain tuning, click the “Stop” button or close the window during the drive continuously

sends the firing signal. When the firing signal is sent completely, the process of auto gain tuning
cannot be stopped until the calculation of algorithm is completed.
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A. Auto tune mode

Selectable auto tune modes are given in table 5.4.1.1. If the first tuning, the “Standard” mode is

recommended.
Table5.4.1.1
Auto tune mode Description
1. Standard Applicable to the most of mechanical applications. The system stability
(default) is high.
Applicable to applications of emphasizing the positioning accuracy. The
2. Advanced )
system performance is better.
B. Stiffness
Selectable stiffness is given in table 5.4.1.2. If the first tuning, the “Normal”’ stiffness is
recommended.
Auto tune center (Version:2.100) 2
If motor is near hard stop, use jog button to
move motor away from it. Otherwise skip this step.
Disable ﬂ H TD
1. Auto tune mode 4 Auto tune mode
1. Standard j
The gain tuning is for general application. System
stability is good enough.
! Stiffness
2. Stiffness
2. Normal ﬂ
The gain tuning is for normal stiffness mechanism, such as screw.
If mechanical stiffness is unclear, please select this stiffness.
3. Run auto tuning
. Auto tuned
Exit
Figure5.4.1.4 Auto tune center - setting mode
Table5.4.1.2
Stiffness Description
1 Soft Stiffness is small. Suitable for the low rigidity, such as the belt and other

mechanisms.
Stiffness is normal. Suitable for the high rigidity, such as the ball screw

2. Normal and other mechanisms. If the mechanical stiffness is not clear, select this
(default) .

stiffness.
3. Rigid Stiffness is high. Suitable for Harmonic drive, gear box, and other

mechanisms close to the rigid-body system.
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Auto tune center (Mersion:2.100) P

If motor is near hard stop, use jog button to
move motor away from it. Otherwise skip this step.

()L [e]

1. Auto tune mode

1. Standard ﬂ

The gain tuning is for general application. System
stability is good enough.

2. Stiffness

2. Normal ﬂ

The gain tuning is for normal stiffness mechanism, such as screw.
If mechanical stiffness is unclear, please select this stiffness.

Indicator light for Auto tuned

3. Run auto tuning

1 Auto tuned ‘
I 4 Progress bar
—

Figure5.4.1.5 Auto tune center — auto tuning

After clicking the “Execute” button, the drive will drive the motor to vibrate at different frequencies
and the status light of “Auto tuned” will continue to flash. After the firing single is sent completely, the
drive will disable the motor and perform the gain tuning algorithm. When the light stops flashing and
the progress bar is full, it means that the process of auto gain tuning is finished (the execution time is
about 25 seconds). After that, if the light keeps green, it indicates that the auto gain tuning is
successful; while if the light keeps red, it indicates that the auto gain tuning is failed. The failed case
and troubleshooting refer to Section 5.4.3. If the auto gain tuning is failed, the gain tuning and filter

design will recover to the original setting.

54.2 Announcements

B |f the mechanical system meets following conditions, the auto gain tuning easily fails:
(1) The stroke is not sufficient (for example, the motor running range is less than one revolution).
(2) The weight or inertial of load changes too much during the tuning process.
(3) The mechanical system touches the hard stop at tuning.

(4) The dynamic friction of mechanical system is too large.
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B To avoid auto gain tuning failure, before performing it, be sure to confirm the following:
(1) Confirm that the motor power cable is connected well.
(2) Confirm that the encoder feedback cable is connected well.
(3) Confirm that the AC main power is turned on.
(4) Confirm that there is no warning or error in the drive (There is no warning or error in the
Lightening main window).

(5) Confirm that the mechanical system can let the motor run at least 1 revolution.

Notes:

(1) The auto gain tuning function can be applied to all operation modes. If the drive is set to the position
mode, velocity mode, or force/torque mode, the drive cannot accept any external pulse command or
analog voltage command.

(2) After the auto tune center is opened, it cannot be switched back to the Lightening main window until the
auto gain tuning process is completed.

(3) The auto gain tuning function will disable the ZeroTune function. If the ZeroTune function is set again,

gains obtained from the previous auto gain tuning will be disabled.

5.4.3 Troubleshooting

The following are causes and troubleshootings for auto gain tuning problems.

Table5.4.3.1
No. Condition description Troubleshooting
During the auto gain tuning, the AC main | Restore the AC main power and reset the drive.
1 | power is turned off, causing the drive to After opening auto tune center, re-perform the auto
under voltage. (EQ9 Under voltage gain tuning process.
detected)
During the auto gain tuning, the status Power cycle drive. Move the motor to other
2 | light continues flashing for more than 3 position and re-perform the auto gain tuning
minutes and cannot be stopped. process.
During the auto gain tuning, the drive Refer to Section 9. After troubleshooting,
3 | occurs the position error too big. (EO3 re-perform the auto gain tuning process.
Position error too big)
After the auto gain tuning process is  Stop the motor at the position occurring the
finished, the motor has a high-frequency high-frequency resonance, and re-perform the
resonance during motion. auto gain tuning process.
4 * Decrease the auto tune mode or stiffness, and
re-perform the auto gain tuning process.
* Go to the performance center to decrease the
CG value.
After the auto gain tuning process is * Increase the auto tune mode or stiffness, and
5 finished, the motor has a low-frequency re-perform the auto gain tuning process.
vibration during motion. * Go to the performance center to increase the CG
value.
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If the motor still vibrates abnormally after performing the auto gain tuning process many times, please
collect the following information and consult with the customer-service engineer to help troubleshooting

the problem.

(1) After performing the auto gain tuning process, go to “Message Windows” and click the left “S” button
to save the file of plant.txt.

(2) Perform “Frequency analyzer” and click the “Run” button in the “DCBL Plant” tab. Waiting for finish,
click the “Loop Constructor” button. After the “Loop Constructor” window appears, click “File” ->

“Save” -> “Save plant+gains to file...” to save the file of plant.lop.

5.5 1/0O center

5.5.1 Digital input

Click % in the main toolbar on the main window to open the 1/O center. Click the drop-down button (=)
in the input function menu to select the digital input pin and its function, as shown in figure 5.5.1.1. D2
(D2T) model has 9 (10) digital inputs.

Inputs Qutputs

State Invert
11 |Start Homing

12 |Abort Motion

2 kHNot Configured

Home OK.start err. map

14 Reset Amplifier

Invert U Command

5 Switch to secondary vpy

Zero Speed Clamp

Inhibit Pulse Command

Switch HI/LO Pulse Input
Electronic Gear Select (DIV1>
7 Electronic Gear Select (DIUZ)

KRR KRR
EEEsEEEnEE
I T T O

Figure5.5.1.1 Input function menu

(1) Status indicator light
If the status indicator light is green, it means that the corresponding input pin has been activated. If

the light does not light, it means that the input pin is not activated.

(2) Logic inverse setting (Invert)
When the “Invert” option is checked, the trigger condition will be reversed.
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Table5.5.1.1
No FEMURETE Input function Description Trigger
: Symbol P P 99
1 SVN | Axis Enable Enable/Disable; the default used in I3. Level trigger
2 LL Left Limit Switch Left hardware limit; the default used in 6. Level trigger
3 RL Right Limit Switch Right hardware limit; the default used in 19. Level trigger
4 MAP  |Home OK, start err. map The homing completed command from the host Edge trigger
controller.
5 RST Reset amplifier Reset the drive. Edge trigger
6 DOG Near home sensor Near home sensor. Level trigger
7 CE Clear Error Clear error. Edge trigger
8 INVC | Invert V Command Reversmg the analog voltage command in the Level trigger
velocity or force/torque mode.
9 GNS Switch to secondary CG Switching to secondary common gain. Level trigger
10 JSEL | Switch to secondary vpg Switching to secondary vpg gain. Level trigger
Zero speed clamp. In the velocity mode, the
11 75C Zero Speed Clam motor will be locked in a fixed position when the Level trigger
P P drive receives this signal and the motor speed is 99
less than the set value.
12 INH Inhibit Pulse Command Inhibiting the pulse command. Level trigger
13 | PSEL |Switch HI/LO Pulse Input Switching between the high-speed and Level trigger
low-speed pulse input channels.
Emergency stop. The drive enters the
14 EMG |Abort Motion emergency stop procedure after receiving this Level trigger
signal during motor motion.
15 MOD | Switch to secondary mode Switching from the primary operation mode to Level trigger
the secondary operation mode.
16 HOM | Start Homing Starting the built-in homing procedure of drive. Edge trigger
17 DIV1 |Electronic Gear Select (DIV1) ailggtmg the electronic gear ratio in the position Level trigger
18 DIV2 |Electronic Gear Select (DIV2) iilggtmg the electronic gear ratio in the position Level trigger

Table5.5.1.2 Supported input functions for each operation mode

eration mode Not CoE model CoE model

Input function Position Velocity Force/torque | Stand-alone | Stand-alone
mode mode mode mode mode

Axis Enable V V \% \% \%
Left (-) Limit Switch Vv - - \% \%
Right (+) Limit Switch Vv - - \% \%
Home OK,start err. map \% \% \% \% -
Reset amplifier Vv Vv Vv \Y, \Y,
Near home sensor Vv Vv Vv \Y, \Y,
Clear error Vv Vv Y Y, -
Invert V. command - \% \% - -
Switch to secondary CG \% \% \% \% -
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eration mode Not CoE model CoE model

Input function Position Velocity Force/torque | Stand-alone | Stand-alone
mode mode mode mode mode

Switch to secondary vpg Vv Vv Y vV -
Zero speed clamp - \Y - - -
Inhibit pulse command \Y - - - -
Switch HI/LO pulse input \V; ; - ; ;
Abort motion - - - vV -
Switch to secondary mode V V \% \% -
Start homing \% \% \% \% -
Select electronic gear (DIV1) \% - - - -
Select electronic gear (DIV2) \% - - - --

Note:

“V” means that the input function has this function in the corresponding mode, and can be set to 11 - 110 at will.

Table5.5.1.3 Default input setting for D2 drive

Not CoE model CoE model
Pin | Signal Position Velocity Force/torque Stand-alone Stand-alone | Inverse
mode mode mode mode mode
33 11 Inhibit Pulse | Zero Speed Start Homing No
Command Clamp
30 12 Abort Motion No
29 13 Axis Enable Axis Enable Axis Enable Axis Enable Axis Enable No
Switch to Switch to Switch to . L
27 14 secondary secondary secondary Secs(;’;']'g:; tOCG Leféé\;i)té‘r']m't No
CG CG CG Y
Electronic .
28 15 Gear Select Ne;;nl-égrrne Liﬁ'i{?g’\(’ﬁlh No
(DIV1)
26 6 Left (-) Left (-) Left (-) Left (-) Near Home No
Limit Switch Limit Switch Limit Switch Limit Switch Sensor
Switch to Switch to Switch to Switch to
32 g secondary secondary secondary secondary No
mode mode mode mode
31 18 Clear Error Clear Error Clear Error Clear Error No
9 19 Right (+) Right (+) Right (+) Right (+) No
Limit Switch Limit Switch Limit Switch Limit Switch
8 110* No
Note:

Only for D2T model.
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Input function Abort Motion Operation mode Pos Vel Trq Std
Symbol EMG Default input 12 Circuit Refer to 4.5.1
€ Function description
In the stand-alone mode, the drive will decelerate the motor to stop by using the emergency-stop deceleration
(Dec. kill) when this input single is triggered by the button. The emergency-stop deceleration can be set in the
performance center.
€ Instructions
Select “Abort Motion” in the “Input” tab of I/O center (default is 12). Utilize the external trigger signal to stop the
motor by using the emergency-stop deceleration.
Inputs Outputs | || wputs Outputs =
State  Invert State  Invert
11 [Start Homing ¥ W 1 [Start Homing > W
% :bwt:o:o“ j E il | [z Avore Motion i I I |
xis Enabls o L 13 [Axis Enable > W r
: i::c:m: ::::::ary ce ;l : : 14 |Switch to secondary CG > o r
16 |Left (> Limit Switch ﬂ )| = e Hone s_errs" . :I ‘ X
17 [Switch to secondary mode ¥ W R Lofts COuimit Suitch E W r
[ — ﬂ ‘ = I7 Switch to secondary mode :] ‘ o
19 Right <+) Limit Switch ﬂ ‘ .| L Cleze Eeror 1! ‘ =
19 Right (+> Limit Switch :] ‘ H
_/\
The external signal is triggered to stop the
motor by using the emergency-stop
deceleration.
[ enahle sw limit
P1 L P2
] Ii‘,‘,,,,,,,,,,,‘,”“.‘1E1,ua
Disable(F12) Motion Protection Primary CG
Position Units Speed| 100600 sount/s 0.390600
Zero count ﬂ Acc. 190008 countfsh2
Dec.| 100688.68 count/st2
| Dec. kil S 000 B count's"2 i
Srnooth factor 588
When the input state of “Abort Motion” is True (the state light is green), the drive will decelerate the motor to
stop by using the emergency-stop deceleration (Dec. kill).
Input function Invert V Command Operation mode Pos Vel Trqg Std
Symbol INVC Default input None Circuit Refer to 4.5.1
€ Function description
Invert the voltage command sent by the host controller.
€ Instructions:

Assign “Invert V Command” to the input function in the velocity or force/torque mode. When the input state of
“Invert V Command” is False, the drive let the motor move in the forward direction at receiving the analog input
voltage between 0 to +10 V, and in the reversal direction at receiving the voltage between -10 to 0 V. On the
other hand, when the input state of “Invert V Command” is True, the drive let the motor move in the reversal
direction at receiving the voltage between 0 to +10 V, and in the reversal direction at receiving the voltage
between -10to O V.
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Input function Invert V. Command Operation mode Pos Vel Trqg Std
Symbol INVC Default input None Circuit Refer to 4.5.1
Analog command Oto+10V -10to 0V Oto+10V -10to 0 V
True
Invert V. command
False
Forward Reversal Forward Reversal
Input function Switch to secondary mode Operation mode Pos Vel Trq Std

Symbol

MOD

Default input

17 Circuit

Refer to 4.5.1

€ Function description
Switch the operation mode via the 1/O signal from the host controller.

€ Instructions

When the input state of “Switch to secondary mode” is False (the state light is off), the operation mode set in
“Primary Operation Mode” is used. When the input state is True (the state light is on), the operation mode set in

Motor Encoder

Primary Operation Mode
¢ Position Mode
€ Velocity Mode
" ForcelTorque Mode

¢ stand-Alone Mode

Secondary Operation Mode
¢ Position Mode
@ Velocity Mode
" Torque Mode

" None

Command Types
@ Analog (+/- 10V)
 PWM 50%
 PWM 100%

“Secondary Operation Mode” is used.

Scaling: 1 nn/s -y

DeadBand: |@ mv

oK ’ Cancel ‘
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Inpu_t Electronic Gear Select (DIV1, DIV2) Operation mode Pos Vel Trq Std
Function
Symbol DIV1, DIV2 Default Input 15 Circuit Referto 4.5.1

€ Function description
Switch among four sets of electronic gear ratio.

€ Instructions:

Go to the “Mode” tab of configuration center, and select “Position Mode” in “Primary Operation Mode” or
“Secondary Operation mode” to set four sets of electronic gear ratio, as shown in the following figure.

WMotor Encoder Hode
Primary Operation Mode Electronic Gear I™ Invert Pulse Command
& Position Mode m:Inputpulses = n:Outputcounts Hardware interface
. DIVZDIVR | & High Speed Pulse Input (CN6 pin 44, 45, 46, 47)
£ 1 (00) " Low Speed Pulse Input (CN6 pin 1, 3,4, 2, 5, 6)
Force/Torque Mode
 Stand-Alone Mode i - |1 (01
Control Input
1
L0 ¢ Pulse and Direction
o " Pulse Up / Pulse Down o
an & Quadrature (AqB) Increment Position on:
(o]
c

Secondary Operation Mode
c
 Velocity Mode
" Torque Mode
@ None

Cancel

oK ]

Configuration page for electronic gear ratio (Primary Operation Mode)

HMode

Encoder

Primary Operation Mode
Command Types

& Analog (+- 10V)

" Position Mode

& Velocity Mode P o

 PWM 100%

" Force/Torque Mode Scaling: 1 /s _qy

" Stand-Alone Mode Dead Band:

mV

Electronic Gear I™ Invert Pulse Command
Secondary a 10
Secondary Operation Mode m:inputpulses = n:Outputcounts Hardware interface
@ Position Mode DV2DIV1 )| & High Speed Pulse Input (CN6 pin 44, 45, 46, 47)
e 1 00) " Low Speed Pulse Input (CN6 pin 1, 3, 4,2, 5, 6)
" Torque Mode
q I _ & 1)
C None -
Control Input
1
{0 " Pulse and Direction
o " Pulse Up/Pulse Down i
(. @ Quadrature (AqB) Increment Position on:
(o]
2

oK | Cancel ‘

Configuration page for electronic gear ratio (Secondary Operation Mode)

Based on the different combination of DIV1 and DIV2, the required electronic gear ratio can be selected. The
corresponding combination is shown in the following table. For example, the third electronic gear ratio is
required, “Electronic Gear Select (DIV2)” is set to True and “Electronic Gear Select (DIV1)” is set to False.
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DIV2 DIV1 Numerator
0 0 1st
0 1 2nd
1 0 3¢
1 1 4th
Input function Inhibit Pulse Command Operation mode Pos Vel Trq Std
Symbol INH Default input 11 Circuit Refer to 4.5.1

€ Function description
Inhibit to receive the pulse command sent by the host controller via triggering this input signal.

€ Instructions
In the position mode, assign “Inhibit Pulse Command” to the input function. If this input single is True, the drive
stops receiving the pulse command from the host controller; while if it is False, the drive receives the pulse
command from the host controller to let the motor move.

Inputs Qutputs Inputs Qutputs
State  Invert State  Invert
| 1 |Inhibit Pulse Command v ' il | | 1 Inhibit Pulse Command = ¥ r |
12 [Abort Motion > W 12 Abort Motion ~ W
13 [Axis Enahle ¥ o 13 [Axis Enable > W
14 [Switch to secondary CG ~| o 14 [Switch to secondary CG > W r
15 [Near Home Sensor ~ W T 1& [Near Home Sensor > o T
16 |Left <-> Limit Switch > W 16 [Left ¢-> Linmit Switch > o r
\70 Suitch to secondaryiNods ﬂ ‘ r I7 [Switch to secondary mode ﬂ o
18 [Clear Ervor = o r 18 |Clear Error > o
19 [Right ¢+ Linit Switch > W T G RIGHERCERUINICSULCCH > W r
The external signal is trigged
to stop the motor.
Input function Start homing Operation mode Pos Vel Trq Std
Symbol HOM Default input 11 Circuit Refer to 4.5.1

€ Function description
Execute the homing procedure.

€ Instructions
When the state of “Start homing” is changed from False to True, the homing procedure will be executed based
on the homing method set in the application center.
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Input function Switch HI/LO Pulse Input Operation mode Pos | Vel | Trg | Std

Symbol PSEL Default input None Circuit Refer to 4.5.1

€ Function description
In the position mode, trigger this input signal through the host controller to switch between the high-speed and
low-speed pulse input channels.

€ Instructions
Select “Switch HI/LO Pulse Input” in the “Inputs” tab of I/O center (as shown in the following figure). 11 to 19 are
selectable. The following figure takes 18 as an example. Use an external trigger signal to switch between the

high-speed and low-speed pulse input channels.

The external signal is not triggered and
the high-speed pulse channel is used.

Inputs Outputs. Outputs
State  Invert State  Invert
11 |[Start Homing > o r 11 [Start Homing > o r
12 [Abort Motion ¥ o r 12 [Abort Motion o r
13 |Axis Enable ~ o r 13 [Axis Enable > o r
14 [Switch to secondary CG > o 14 [Suitch to secondary CG > o r
15 [Near Home Sensor > o r 15 [Near Home Sensor > o r
16 |Left ¢-> Limit Switch > o r 16 [Left <-> Limit Switch > o r
17 [Switch to secondary mode v o 17 |Suitch to secondary mode v . I
I 13 |Switch HI/LO Pulse Input ~| o I | 18 Switch HI/LO Pulse Input M r |
19 | Right <+ Limit Switch | i I 19 [Right <+> Limit Switch > o

The external signal is triggered and the
low-speed pulse channel is used.

Note: One of the input ports is set to "Switch HILO Pulse”, HW interface for pulse depends on input state I

Note:

@ Position Mode
™ velocity Mode
€ ForcefTorque Mode

 Stang-Alone Mode

I™ Invert Pulse Command

@ High Speed Pulse Input (CNS pin 44, 45, 45, 47)
Low Speed Pulse Input (CN6 pin 1.3, 4, 2.5.6)

Note: One of the input ports is set to "Switch HILLO Pulse”, HW interface for pulse depends on input state.

Motor Encoder Mode

P, m-inputpuises = n:Output counts

Velocty Mode
" ForceTorque Mode
" Stand-Aone Wode _[t ©1)

When the input state of “Switch HI/LO Pulse Input” is False (the state light is off), the high-speed pulse channel
is used. When the input state is True (the state light is green), the low-speed pulse channel is used.

When any input (11 - 19) is configured as “Switch HI/LO Pulse Input”, the high-speed and low-speed pulse channels
(hardware interface) cannot be set as selecting the position mode in the “Mode” tab of configuration center.

DIV2DV4|

state
puise arm

The option of “Switch HI/LO Pulse Input”
is selected. The high-speed and

- low-speed pulse channel cannot be set
=1 in the configuration center.

Torque |

The option of “Switch HI/LO Pulse Input”
is not selected. The high-speed and
low-speed pulse channel can be set in
the configuration center.

& None @ None

o« | Cancel oK Cancel
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Input function Switch to secondary vpg Operation mode Pos Vel Trqg Std
Symbol JSEL Default input None Circuit Refer to 4.5.1

€ Function description:
Switch between velocity loop gains.

€ Instructions:
Different velocity loop gains can be set in the “Schedule Gains + vpg” tab of “Advanced gains” window, as
shown in the following figure.

= TRdvanced o
Filter Acc Schedule Analog current VSF Friction .
feedforward  Gains +vpg | input loop Compens’
Schedule Gains vpg.
Velocity Velocity loop gain (Primary vpg)

8.808276756

Freq analyzer

Time

sg_run sg_stop sg_idle
1.600 1.000 1.6008
Moving Settling In position

Scheduled Gains according to /0

Secondary CG Secondary vpg
0.300000 Copy from Primary CG 0.00462428 Copy from Primary vpg

When the input state of “Switch to secondary vpg” is True (the light is on), “Secondary vpg” is used. When it is
False (the light is off), “Primary vpg” is used.

Input function Zero Speed Clamp Operation mode Pos Vel Trq Std

Symbol ZSC Default input 11 Circuit Refer to 4.5.1

€ Function description

This input function is only applicable to the velocity mode and is level triggered. When the input state of “Zero
Speed Clamp” is True, if the motor speed corresponding to the analog input voltage command is equal to or less
than the brake start speed, the operation mode will be switched to the stand-alone mode automatically, and the
motor will be locked at the current position. Until the motor speed corresponding to the analog input voltage
command is larger than the brake start speed, the operation mode will be switched to the velocity mode
automatically to let the motor continue moving, as shown in the following figure.
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/O center

Inputs Outputs

2

13 Axis

15  Near
16 Left

delMaxEnToBrk
50A.8 m

Enable input

1 Zero Speed Clanp

I I
rt Hotion

14 Switch to secondary CG

17 Switch to secondary mode
18 Clear Error

19 Right <+> Limit Switch

s e —=

L«
b 85
o =]

d

Enable

Home Sensor

<¢-> Linit Switch

[ERK KK KKK
AEEEEER

value is 500 count/s), referring to the following figure.
@ Protection center E\@@
Protection :r\c:t‘ai::::r Brake: J

Position Units
count

Dec. kill

Velacity 1.41069e+7  countsn2

Brake output

vel_stop

588.408 countls

—

I delRelsBrk

3

Brake is configured to CNZ_BRK

delBrkToDis
508.8 mses

Set.

The function of “Zero Speed Clamp” is activated when the input state of 11 is True.

Input function Zero Speed Clamp Operation mode Pos Vel Trq Std
Symbol ZSC Default input 11 Circuit Refer to 4.5.1
Motor speed Brake start speed (vel_stop) is not related to
& the rotation direction of motor. It is applicable to
the forward and reversal directions.
|
(Y2111 (o] J Oy gy Sy | R g -
Forward direction |
! >
I Dead band I Analog input voltage
-vel_stop -l -] - - T—-
| |
|
: Reversal direction |
Velocity mode | Stand-Alone mode I Velocity mode
l I
€ Instructions

At the case of operation mode being set to the velocity mode, go to the 1/O center and set “Zero Speed Clamp’
as the input function. The following figure takes 11 as an example.

After that, go to the protection center and set the brake start speed (vel_stop) to a suitable value (the default

y
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Input function Clear Error Operation mode Pos Vel Trqg Std
Symbol CE Default input 18 Circuit Refer to 4.5.1
€ Function description

Clear error message.
€ Instructions
The error message will be cleared when the input state of “Clear Error” is changed from False to True.

Input function Switch to secondary CG Operation mode Pos Vel Trq Std
Symbol GNS Default input None Circuit Referto 4.5.1
€ Function description:

Switch between common gains.
€ Instructions:

“Secondary CG” can be set in the “Schedule Gains + vpg” tab of “Advanced gains” window, as shown in the
following figure.

Filter Acc Schedule Analog current VSF Friction .
feedforward  Gains +vpg | input loop Compens’
Schedule Gains vpg..
Velocity Velocity loop gain (Primary vpg)
8.088276756
Freq analyzer
Time
sg_run sg_stop sg_idle
1.000 1.000 1.608
Moving Settling In position
Scheduled Gains according to /0
Secondary CG Secondary vpg
9.300000 Copy from Primary CG l 0.00462428 Copy from Primary vpg

=
When the input state of “Switch to secondary CG” is True (the light is on), “Secondary CG” is used. When it is
False (the light is off), “Primary CG” is used.
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5.5.2 Digital output

D2 model provides 5 sets of programmable digital output. Here, 4 sets (O1 - O4) are general- purpose
outputs located on the CN6 connector. The fifth set (CN2 BRK) is specially designed as the brake output
and can also be used as the general-purpose output. D2T model has more than one general-purpose
output (O5) located on the CN6 connector. In this section, take D2 model as an example to illustrate the

digital output function.

Logical value Output state

Logical Value Output State

Servo Ready FALSE Liow
- =T L e

Output state inverse m mrEE———
Errors FALSE Low

. Configure 02 22
Output function = ieert Stals I
T—

In-Position FALSE Liaw

Configue 02 ——— o3

Configuration button

Zero Speed DetW_m_ Tow
Configure O4 o4 — =
[~ Inver State |
Brake TRUE H Ig h

CNZ2 ERK

Configure CN2 BRK

i P—

Figure5.5.2.1 Digital output

(1) Logical value
The logical value of each output signal is displayed here. The displayed value is TRUE or FALSE.

(2) Output function
When any item in the function menu on “Configuration” window is checked, the item name is shown
in the status display field. If two or more items are checked, it shows “Customized”. If all error items
are checked, as shown in figure 5.5.2.1, it shows “Errors”. If no item is checked, it shows “PDL usage
(General Purpose)” for the usage of general- purpose output. This means that the output function is

controlled by the PDL program language.

(3) Output state
The current state of drive output pin is displayed here to be low or high (transistor is conducted or not
conducted). This allows to know the state of hardware signal on the drive output to assist in wiring

debugging.
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(4)

()

Invert state
If required, this option can be checked to reverse the polarity of output state to match the host

controller.

Note:
The internal logic of drive is not affected by this “Invert State” setting at all.

Output function setting

Each output pin has one corresponding “Configure” setting button. Taking O1 as an example, click
the “Configure O1” button to open the “Configuration” window. This menu can be divided into three
categories: “Statuses”, “Errors”, and “Warnings”, as shown in figure 5.5.2.2 two or more items are
selected in the same configuration category, the output function works when one of these items is
triggered. If all checked options need to be cancelled, click the “Not Configured” button. After
selecting the desired function, click the “Apply” button to complete the setting. On the other hand,
click the “Cancel” button to discard the setting. In the “Errors” category, there is one “Set all errors”
button. It is recommended to use this button at selecting all errors in the “Errors” category. This is
helpful to quickly complete the setting.

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

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

Iv Servo ready [~ Overvoltage I~ Right SW limit

I~ Axis disable |~ Position error too big I~ Left HW limit

[~ In-position I~ Encoder error I~ Right HW limit

[~ Moving |~ Softthermal threshold reached |~ Servo voltage big

|~ Homed I~ Motor maybe disconnect [~ Position error warning

|~ Emulated index I~ Amplifier over temperature I~ Velocity error warning

|~ Zero speed detected h ] [~ Current limited

I ™ Under voltage [~ Acceleration limited
I~ 5V for encoder card fail I~ Velocity limited
I~ Phase init. error [~ Both HW limits are active
[~ Serial encoder communication error I~ 12T warning
I~ Hall sensor error I~ Homing fail
| [~ Pulse and home conflict
[~ Current control error |~ Absolute encoder battery warning
I~ HFLT inconsistent error I~ Wrong absolute position
-
-
|~ Hybrid deviation too big
[~ DC bus voltage abnormal
I

Apply Cancel Not configured

Figure5.5.2.2 Output function setting
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Table5.5.2.1

Item | Symbol ‘ Output function Description
Statuses

Brake signal. (Checking the brake signal will no longer be
possible to set other status, error, or warning.)

1 |BRK Brake

2 |RDY Servo Ready Servo at the enable state.
3 |DIS Axis Disable Servo at the disable state.
4 |INP In-Position In-Position signal.

5 |MOV Moving Moving.

6 |HOMD |Homed Homing completed.

7 |EMI Emulated Index Emulated Z-phase signal.

8 |ZSPD |Zero Speed Detected Zero speed detection signal.

Errors

All errors are normally checked (by clicking the “Set all
1 |ALM Errors error” button). Users can change the combination of errors

to meet the requirement.

Warnings

1 |LS Left Software Limit Left software limit is triggered.
2 |RS Right Software 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 is greater than the set warning value.

6 |PEW Position Error Warning Position error is greater than the set warning value.

7 |VEW Velocity Error Warning Velocity error is greater than the set warning value.

Current has saturated. The specification of motor peak
current is reached.

When the motor is moving, the protection setting for the
acceleration is reached.

When the motor is moving, the protection setting for the
velocity is reached.

8 |CUL Current Limited

9 |ACL Acceleration Limited

10 |VL Velocity Limited

11 |BOHL |Both HW limits are active |Both left and right hardware limits are triggered.

12 |HOMF |Homing fails The homing process is failed.

Pulse command and In the position mode, the pulse command and homing
13 |PCHC . . . :

homing conflict command are received at the same time.

Absolute encoder battery

14 |AEBW :
warning

The encoder battery is no power. Replace the battery.

The absolute encoder feedbacks an error absolute position.

15 |WAP Wrong absolute position Reset the home position,
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Table5.5.2.2 Default output setting for D2 drive

Not CoE model CoE model
Pin | Signal Position Velocity | Force/torque |Stand-alone |Stand-alone | Inverse
mode mode mode mode mode
34, 35 01 Servo Ready |Servo Ready | Servo Ready |Servo Ready |Servo Ready No
36, 37 02 Errors Errors Errors Errors Errors No
38, 39 03 In-Position In-Position | In-Position No
10 11 o4 Zero Speed | Zero Speed | Zero Speed | Zero Speed | Zero Speed No
' Detected Detected Detected Detected Detected
40, 12 O5* No
2 CN2 BRK Brake Brake Brake Brake Brake No
Note:
*Only for D2T model.
Table5.5.2.3 Supported output functions for each operation mode
i Not CoE model CoE model
Operation mode — -
Output function Position Velocity | Force/torque | Stand-alone | Stand-alone
mode mode mode mode mode
Brake \% \% \% \% \%
Servo ready Vv \ \% \% \%
AXIS disable Vv Y Y, Y, Y,
In-position \% -- -- \% \%
Moving \% -- -- \% \%
Homed Vv \% \% \% \%
Emulated index Vv \ \% \% --
Zero speed detected V V \% \% --

Note:

“V” means that the output function has this function in the corresponding mode.
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Output function Zero Speed Detected Operation mode Pos Vel Trq Std
Symbol ZSPD Default output 04 Circuit Refer to 4.5.2

€ Function description
The drive outputs this signal when the motor speed is close to zero.

€ Instructions:
The so-called “speed closed to zero” means that the motor speed is less than the threshold set by the parameter
“vel_stop”. In addition, this feature has the hysteresis of 12 rpm to avoid the bounce of ZSPD output signal. The
parameter “vel_stop” refers to Section 8.3.

F 3

Speed

vel_stop

L 4

ZSPD ON
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Output function

Errors

Operation mode

Pos

Vel Trq

Std

Symbol

ALM

Default output

02

Circuit

Refer to 4.5.2

Function description

Output the error status.

Instructions:

“Errors” can be set in the “Outputs” tab of 1/0 center (The default is O2).

Inputs

Outputs

Logical Value

Output State

Servo Ready

Configure O1

[~ Inver Stale ----eseseemeeeeen

Errors

Configure 02

[~ Inver Stale -----es-smeeeeee

Click the “Configure O2” button to appear the “Configuration of 02" window. Click the “Set all errors” button to
check all options in the “Errors” category, as shown in the red box of the following figure. The used output
displays “Errors”. However, if a part of errors is selected, but not all errors, the used output displays

“Customized”.

& Configuration of 02

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

I~ Emulated index

|~ Zero speed detected

v Amplifier over temperature

v Undervoltage

v 5V for encoder card fail

v Phase init error

[V Serial encoder communication error
[V Hall sensor error
¥ Current control error

[V HFLT inconsistent error

v Hybrid deviation too big
|v DC bus voltage abnormal

—Statuses Error Warning

[~ Brake v Motor short Set all errors. I~ Left SW limit

I~ Servo ready v Overvoltage |~ Right SW limit

|~ Axis disable v Position error too big I~ Left HW limit

I~ In-position v Encoder error [~ Right HW limit

I~ Moving v Softthermal threshold reached |~ Servo voltage big

I~ Homed v Motor maybe disconnect [~ Position error warning

|~ Velocity error warning

I~ Current limited

I~ Acceleration limited

[~ Velocity limited

|~ Both HW limits are active

I~ 12T warning

|~ Homing fail

[~ Pulse and home conflict

[~ Absolute encoder battery warning
[~ Wrong absolute position

Apply Cancel

Not configured
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5.5.3  Analog output

D2T model has two analog outputs, located on the CN6 connector, which can be used to monitor the
motor speed (pin 42) and motor torque (pin 43). The output voltage range is from -10 V to 10 V, and the
output resolution is 16 bits. The configuration page for analog output is shown in figure 5.5.3.1.

T 1O center |ﬂ
Inputs Outputs Analog Outputs
Analog Monitor Output
AD1 Scale: Rated torque X |186@ % =10V
Offset: a mv
AOD2 Scale: Rated speed X | 188 % =10V
Dffset: a my

*1. Ratedtorque 0.32 kg/m'2
*2  Rated speed 3000 rpm

Figure5.5.3.1 Analog output

(1) AO1 Rated torque
Set the motor torque (Rated torque x [1%) at the maximum output voltage of pin 43 on CN6 being 10
V, where “Rated torque” = “motor rated current” X “motor torque constant”. The value of [ is set by
the user (the input range is from 1 to 300; the default value is 100). “Offset” is the offset of output

voltage (the input range is from -10,000 mv to 10,000 mv; the default value is 0).

(2) AOZ2 Rated speed
Set the motor speed (Rated speed x [1%) at the maximum output voltage of pin 42 on CN6 being 10
V, where “Rated speed” is the motor rated speed. The value of [ is set by the user (the input range

is from 1 to 300; the default value is 100). “Offset” is the offset of output voltage (the input range is
from -10,000 mv to 10,000 mv; the default value is 0).

5-50 HIWIN MIKROSYSTEM CORP.



HIWIN. MIKROSYSTEM

MDO7UE01-2404

D2 Series Servo Drive User Manual Drive configuration

554 Extension I/O

For D2 drive with the extension I/O module, parameters shown in table 5.5.4.1 can be used to set the

voltage level for each extension I/O pin.

Table5.5.4.1 Extension I/O parameters

Parameter Definition Data Type Maximum | Minimum
External_Input_1 Inputs on the extension 1/O CN13 Uint16 4,095 0
External_Output_1 | Outputs on the extension I/O CN13 Uint16 63 0
External_Input_2 Inputs on the extension 1/O CN14 Uint16 4,095 0
External_Output_2 | Outputs on the extension I/O CN14 Uint16 63 0

(1) Configured relationship between External_Input_1 and CN13

Table5.5.4.2

Bit No. of External_Input_1 |15~12 {11 |10| 9 | 8 | 7 |6 | 5|4 |3 |2 |10

Pin No. of CN13 - 2512412312221 |120|19 |18 |17 |16 |15 |14

(2) Configured relationship between External_Output 1 and CN13

Table5.5.4.3

Bit No. of External_output 1 | 15~6 5 4 3 2 1 0
Pin No. of CN13 - 12,11 | 10,9 8,7 6,5 4,3 2,1

(3) Configured relationship between External_Input_2 and CN14

Table5.5.4.4

Bit No. of External_output_2 | 15~12 |11 |10 | 9 | 8 | 7 | 6 | 5 | 4 |3 |2 | 1|0

Pin No. of CN14 - 2512412312221 )|120|19 18|17 |16 |15 | 14

(4) Configured relationship between External_Output_2 and CN14

Table5.5.4.5
Bit No. of External_output_2 15~6 5 4 3 2 1 0
Pin No. of CN14 - 12,11 | 10,9 8,7 6,5 4,3 2,1
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Example:
When DI 9 of CN13 (pin 22) is at the high level, DO 2 of CN13 (pin 3 and pin 4) outputs a high-level
signal.
#task/1;

_External_|Otest:

till(External_Input_1 & 0x0100 );  // Wait for DI 9 of CN13 to be high level.
External_Output_1 = 0x0002; // DO 2 of CN13 outputs a high-level signal.
ret;

5.6 In-position signal setting

In the servo system, the target position and the encoder feedback position have a certain following error.
When the motor moves to the target position, there will be a small period of settling, called the settling
time. Then, the motor enters the target radius. D2 drive provides the functional interface of in-position to
observe whether the motor has reached the target position by setting “Target radius” and “Debounce
time”. This function is supported only when the drive is operated in the position mode or stand-alone

mode. The “In-Position” status can be sent to the host controller via the digital output signal.

B Function setting
Click -+ to appear the window of performance center. The “In-Position” configuration page is
displayed in the “Position” tab. Click the “Set scope...” button to open the “Scope” window if
capturing the waveform is needed. The default of “In-Position” signal is O2. Refer to Section 5.5.2 for

setting digital output.

e
EeBEHO@AT] 7
Position Velocity

Ripple

Targetradius: 8.002 mm Setscope. |

Debounce time: 18.8 msec

Seftling time: 11.9 msec
Total time: 122.9 msec

< Performance center RSy ==

‘ Move time: 161.1 msec
|
I

W s oot Y N ey

150)
100)
50)
of

Figure5.6.1

5-52 HIWIN MIKROSYSTEM CORP.



HIWIN. MIKROSYSTEM

MDO7UE01-2404

D2 Series Servo Drive User Manual Drive configuration

Table5.6.1

Parameter Description

Target radius for the position error. After the position error is into
Target radius “Target radius” and continues “Debounce time”, “In-Position” is valid.
The default value is 100 times the encoder resolution.

De-bounce time. After the position error is into “Target radius” for

Debounce time “In-Position” and continues this time, the in-position is valid.

Move time Path planning time.
Settling time Settling time.
Total Total time (move time + settling time).

B Debounce time setting
The motor positioning may have the overshoot phenomenon, resulting in that the “In-Position” signal
will be instable before the motor reaches the target position. This can be resolved by setting
“Debounce time”. The “In-Position” signal will be sent when the position error enters “Target radius”
and continues to a period of “Debounce time”. The larger “Debounce time” is, the more stable the
“In-Position” signal is, but the larger the time delay is. Through observing on the oscilloscope, the
appropriate “Debounce time” can be set.

(1) After fixing “Target radius” and setting “Debounce time” to 0 ms, let the motor move a distance
and observe the “In-Position” signal on the oscilloscope, as shown in figure 5.6.2. When
“In-Position” is achieved, the signal is a high level; while when it is not achieved, the signal is a
low level. It can be observed from figure 5.6.2, when the motor moves to near the target
position, there are six protruding pulses (the latter two are closer). Observing the high-level
duration of each protruding pulse, the first one is about 1.5 ms, the second one is about 1.4 ms,
the third one is about 1.4 ms, the fourth one is about 1.3 ms, and the fifth one and the sixth one

are about 1 ms.

M Pas: 121.6ms

1 ||||;||||;||||i||||i||||

CH1 +E.|£||:|"." : : : B &0 I'irns :
4-Mar-04 1457 <10Hz

Figure5.6.2 In-position signal at “Debounce time” being 0 ms
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(2) Observing in figure 5.6.2, the widest protruding pulse is 1.5 ms. So, “Debounce time” can be set

to larger than this value. After considering the safety factor, set “Debounce time” to 3 ms. Let

the motor move a distance, the “In-Position” signal is shown in figure 5.6.3. The instability of

“In-Position” signal is improved.

5.7 Homing configuration

Click  to appear the window of application center, as shown in figure 5.6.2. The first tab is the homing

configuration page of “Homing”.

-
#A| Application center

(" Go Left and Right for Homing

This mode will use the Slower speed to let motor goto | Lef¢ side then oppsite
side, and then stop atthe middle where itis defined as home.

If you select to use <Search index signal=, the home point wiil be atindex position.

Left side condition
None

Right side condition
[~ Searchindexsignal | None

Search end stop current: | 8. 88 A_amp Time: 8.8 msec

' Use Near Home Sensor/ Index for Homing

1. Go| Left firstly. Use| Slower speed

2. Serach| Index signal only

View -
Homing Backlash Error Map
Position Units
t v

Slower Speed: | 50080 count/s SouR

Faster Speed: | 18000 count/s

Smooth factor: | 108

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

Figure5.7.1 Homing configuration page
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There are 5 basic parameters for the homing configuration, as shown in the following table.

Table5.7.1

Parameter

Description

Slower Speed

Slower homing speed.

Faster Speed

Faster homing speed.

Smooth factor

The homing-specific parameter, smooth factor, can be set in the
range of 1 to 500.

Time out

The maximum time of homing procedure.

Home offset

Home offset.

There are 4 modes of homing procedure:

(1) Go left and right for homing,

referring to Section 5.7.1.

(2) Use near home sensor/index for homing, referring to Section 5.7.2.

(3) Use multi-turn absolute encoder for homing, referring to Section 5.7.3.

(4) Use homing methods in CiA 402 protocol, referring to Section 5.7.4.

The motor with the incremental encoder uses homing modes (1) and (2). The motor with the multi-turn

absolute encoder uses the homing mode (3). However, in the case of CoOE model, it uses the homing

mode (4). This mode is only supported for the software version of Lightening 0.185 or above.

After setting homing mode, click the “Home” button at the bottom of performance center to start the

homing procedure. The “Homed” status light on the performance center will continue flashing green when

the homing is in progress. When the homing is completed, the “Homed” status light will be green (AHemed)

to indicate that the homing is successful. However, when the set “Time out” is reached and the home

position is not found, the “Homed” status light will be red (#Hemed) to indicate that the homing is failed.

B Home offset

(1) Homing mode for incremental encoder

This method is only applicable to homing modes (1) and (2) described above. When “Home

Offset” is set to a nonzero value, the home position found in the original condition is offset by a

distance. This new position is taken as the coordinate origin, and the motor moves to this origin

position. For example, if the left and right conditions are not “None”, the drive will take the

position, which is the home position found in the original condition offset by a distance, as the

new home position, as shown in figure 5.6.3. If “Home Offset” is positive, the coordinated origin

is at the right side of home position found in the original condition; while if it is negative, the

coordinated origin is at the left side of home position found in the original condition.
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Home offset

—

A O )
A Home position A
Left limit Home position found in Right limit
the original condition Motor

Figure5.7.2

Homing mode for absolute encoder

This method is only applicable to the homing mode (3) described above. When “Home Offset” is
set to a nonzero value, the drive sets the current position to the value of “Home Offset”, and the
motor does not move, as shown in figure 5.7.1. If “Home Offset” is positive, the coordinated
origin is at the left side of current motor position; while if it is negative, the coordinated origin is

at the right side of current motor position.

Home offset
‘ Q|: ‘
A Home position A
Left limit Motor Right limit
Figure5.7.3

CiA 402 homing mode

This method is only applicable to the homing mode (4) described above. When “Home Offset” is
set to a nonzero value, the drive sets the home position found in the original condition to the
value of “Home Offset”, as shown in figure 5.7.3. If “Home Offset” is positive, the coordinated
origin is at the left side of home position found in the original condition; while if it is negative, the

coordinated origin is at the right side of home position found in the original condition.

Home offset
A - A
Leftimi Home positon el condton | Right imi
Motor
Figure5.7.4
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5.7.1 Go left and right for homing

This function is a kind of multi-function homing mode built-in D2 drive. By searching the left and right

conditions, the home position can be determined. The main method is to find the midpoint of two

boundaries as the home position. The left and right conditions can choose the left and right limit switches.

They also can be end stops. The current generated when the motor touches the mechanical stop is used

to search the left and right conditions. If it is needed to search the single index of stroke for home position,

click the option of “Search index signal” to achieve this requirement.

®  Homing procedure

The motor moves at the slower homing speed based on the set initial movement direction

(parameter @©). Taking “Left” as an example, the motor first moves in the left direction to search the

left side condition, and then moves in the right direction to search the right side condition. Finally, the

motor stops at the middle of both sides, and takes this position as the home position. If the option of

“Search index signal” is checked, the found index in progress is taken as the home position.

Searching conditions for left side and right side are determined according to the setting (parameters

@ and ®).

Parameter (D
¢ Go Left and Right for Hom!

This mode will use the Slower speed to letmotorgoto | Left side then oppsite

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

Ifyou selecttouse | Parameter @ he point wiil be atindex position
Left side condition Right side conditi

Parameter 3

on !/
Left Limit Switch [~ Search index signal Right Limit Switch
Search end stop current: | .08 A_amp Time: 0.0 msec
Parameter @ | Parameter ® |
Figure5.7.1.1
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Table5.7.1.1
No. Parameter Option Description
Initial movement Left Search first in the left direction.
= direction Right Search first in the right direction.
None Not use the left side condition.
@ Left side condition | End Stop Search the left end stop.
Left Limit Switch Search the left limit switch.
None Not use the right side condition.
®@ ?;%Zﬁtisciie End Stop Search the right end stop.
Right Limit Switch Search the right limit switch.
@ Current for searching End Stop
® Time for searching End Stop

Select one of following items for the left or right side condition.

(1) None: Non-search;
(2) ENd Stop: Search the end stop;
(3) Limit Switch: Search the limit switch.

Searching end stop should be carried out with parameters @ and (®. Parameter (» is used to set

the force for searching end stop, and parameter (® is used to set the duration of this force. If this

time is too short, the drive may make a misjudgment of searching end stop before it is found. If this

time is too long, the force on the end stop will increase, or the error of “Soft-thermal threshold

reached” will occur. The current for searching end stop can be set by following steps.

Step 1: Open the “Scope” window, as shown in figure 5.7.4, to set to observe the physical quantity

of “Actual Current”.

Step 2:

Use the “Slower Speed” setting to move in the entire stroke.

Step 3: Observe the change of “Actual Current”, and record the maximum value. As shown in

figure 5.7.4, the maximum value of “Actual Current” is about 0.2 A. Therefore, “Search end

stop current” could be set to be slightly more than 0.2 A. For example, it can be set to 0.23

A in this case.

To avoid the error of “Position error too big” occurring at searching the end stop, the slower speed

and time for searching the end stop should meet the following condition:

“Slower Speed” x “Time” < “maximum pos error”.
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- - |
Scope: Axis: ¥_ ‘E‘EI&J

AN,

38 Actual Current A_amp

8.2

[ i

P O G2 DI 00

s _sse
D@ @

[~ —

B EE | 48 0| §E R mE

11 Reference Uelocity count/s
Time(s) 28

Figure5.7.1.2

»  Exceptions:
(1) Consider that “Left side condition” is set to “None” (i.e. not use the left side condition),
“Right side condition” is set to “End Stop” or “Right Limit Switch”, and the initial movement

direction (parameter @) is set to “Left”, as shown in figure 5.7.1.1. When the homing is

performed, the homing procedure is judged to be a failure, and the status light of “Homed”
is red; and vice versa. (In this case, it is the unreasonable setting. Hence, the homing is
failed.)

+ 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.

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

Left side condition Right side condition
None [~ Searchindexsignal |Right Limit Switch
Search end stop current: | B.88 A_amp Time:| 8.8 msec
Figure5.7.1.3

(2) If the option of “Search Index Signal” is checked and there are multiple indexes in the
stroke, the drive will take the index closest to “End Stop” or “Right Limit Switch” as the

home position.
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Homing example

According to the setting of figure 5.7.1.2, when starting the homing procedure, the motor moves
at the slower homing speed in the negative direction to search the left limit switch. After it is
found, the motor searches the first index signal at the slower homing speed in the positive

direction. The action process is described in figure 5.7.1.3.

¢ Go Left and Right for Homing

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

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

Left side condition Right side condition
Left Limit Switch v Search index signal None
Search end stop current: | 8.688 A_amp Time: 8.8 msec
Figure5.7.1.4

FET STy
|

| = Faster speed
I I — Slower speed

v
Motor M

Negative limit switch —n
Near home sensor
Positive limit switch

4

.|

—

Index signal

Figure5.7.1.5
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5.7.2

Use near home sensor/index for homing

Another homing mode is to search “Near Home Sensor” or encoder index signal to determine the home

position. “Near Home Sensor” is set to a digital input in the 1/O center and is triggered via an external

switch. After “Near Home Sensor” is found, the encoder index signal can be searched in the left or right

direction for the home position to get the better accuracy.

®  Homing procedure

Use the setting of initial movement direction (parameter (g) and initial movement speed (parameter

@) to search “Near Home Sensor” or index signal.

Parameter ® | | Parameter (7
Near Home Sensor/ Index for Homing

1.Go Left

firstly. Use Slower speed

2.Serach Index signal only P

Parameter

Figure5.7.2.1
Table5.7.2.1
No. Parameter Option Description
Initial Left Search first in the left direction.
® | movement
direction Right Search first in the right direction.
- Slower speed Search at the lower homing speed. Set it in the
Initial P “Slower Speed” field given in figure 5.6.2.
@ | movement S h at the f homi d. Setitinth
speed earch at the faster homing speed. Set it in the
Faster speed “Faster Speed” field given in figure 5.6.2.
Index signal only Search the encode index signal only.
Near Home Sensor only Search the near home sensor only.
Searching Near Home Sensor then After the near home sensor is found, change to
home position | change to lower speed, move | search the encoder index signal at the lower
method left, search index homing speed in the left direction.
Near Home Sensor then After the near home sensor is found, change to
change to lower speed, move | search the encoder index signal at a lower
right, search index homing speed in the right direction.
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When “Near Home Sensor” is used for homing, the photoelectric switch or mechanical switch can be
connected to the digital input of drive. Taking 12 as an example, set 12 to be “Near Home Sensor” in
the 1/0 center, as shown in figure 5.7.1.5.

Inputs Qutputs

State Invert

11 ' Not Configured

=

12  Abort Motion

3 *Not Configured

Axis Enable

Left <(-> Limit Switch
Right <(+> Limit Switch
Motor Over Temperature
Home OK.start err. map

HENEE

Near Home Sensor
ear Lrror
17 Invert U Command
Switch to secondary CG
18 Switch to secondary vpg
Zero Speed Clamp
19 Inhibit Pulse Command
Switch HI/LO Pulse Input
110 | Clear Position Error
Switch to secondary mode
Start Homing
Electronic Gear Select <(DIVU1)
Electronic Gear Select <DIU2)

[

EnssEEEEEE

L UG TN B T G L T

ERERERE]

Figure5.7.2.2

Homing example

According to the setting of figure 5.7.2.1, when starting the homing procedure, the motor moves
at the faster homing speed in the negative direction to search “Near Home sensor”. After it is
found, the motor searches the first index signal at the slower homing speed in the negative

direction. The action process is described in figure 5.7.2.2.

¢ Use Near Home Sensor / Index for Homing

1.Go Left firstly. Use Faster speed

2 Search Near Home Sensor then change to lower speed, move left, search index

Figure5.7.2.3

Negative limit switch B |
Near home sensor ' H
Positive limit switch :

Index signal ” | I | I ﬂ | I

.

Figure5.7.2.4
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5.7.3 Use multi-turn absolute encoder for homing

Due to the characteristic of multi-turn absolute encoder, the drive can obtain the absolute position of

motor at any time. Therefore, this homing mode can know the home position without moving motor.

®  Homing procedure
Take the current motor position as the home position.

Al Application center o oo S

View l

Homing | Backlash | Error map
Position units

count :l

MultiTurn Absolute Encoder

Set Home Position Home offset | @ count

Figure5.7.3.1
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5.7.4

Use homing methods in CiA 402 protocol

For the CoE model, the software version of Lightening 0.185 or above supports this homing mode. The

configuration page is shown in figure 5.7.2.4, where the green line represents the faster homing speed,

and the orange line represents the slower homing speed. Homing methods in this mode are summarized
in table 5.7.4.1.

Homing method

Use [method-1 ¥|

Al Application center E=nnc] é
View
Homing Backlash Ermor map
Position units
count >
13188 counts =
Faster speed: | 65536 count/s
Smooth factor: | 188
Home offset B count
P

End stop current E 3

|
8.30 A_amp |
Time i |
50.8 msec
Index pulse —I_

Figure5.7.4.1

Table5.7.4.1

No.

Description

Explanation

Homing on negative limit switch
and index pulse

The motor searches the negative limit
switch in the negative direction by
using the faster speed. After searched,
the motor searches the index in the
positive direction by using the slower
speed.

Use [methodi ||

|
Co l 1
(0
|ndexpulse—|—é—L

Megative limit switch |

Homing on positive limit switch and
index pulse

The motor searches the positive limit
switch in the positive direction by using
the faster speed. After searched, the
motor searches the index in the
negative direction by using the slower
speed.

Use [method2 ||

I | '
| )
Index pulse —L—I—

Positive limit switch '
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No.

Description

Explanation

Homing on home switch and index
pulse — positive initial motion, left
edge of home switch, left-side index

* Outside home switch

The motor searches the left edge
of home switch in the positive
direction by using the faster
speed. After searched, the motor
searches the left-side index of this
signal in the negative direction by
using the slower speed.

* Inside home switch

The motor searches the left edge
of home switch in the negative
direction by wusing the faster
speed. After searched, the motor
searches the left-side index of this
signal in the negative direction by
using the slower speed.

Use [method? |¥|

—— |
5

|
Index pulse | | | |
b

i
i
Mear home sensor i | |

Homing on home switch and index
pulse — positive initial motion, left
edge of home switch, right-side
index

e Qutside home switch

The motor searches the left edge
of home switch in the positive
direction by wusing the faster
speed. After searched, the motor
searches the right-side index of
this signal in the positive direction
by using the slower speed.

* Inside home switch

The motor searches the left edge
of home switch in the negative
direction by using the faster
speed. After searched, the motor
searches the right-side index of
this signal in the positive direction
by using the slower speed.

|
Index pulse ] | | ]
| 1

Mear home sensor

Homing on home switch and index
pulse — positive initial motion, right
edge of home switch, left-side index

The motor searches the right edge of
home switch in the positive direction
by using the faster speed. After
searched, the motor searches the
left-side index of this signal in the
negative direction by using the slower
speed.

:
£

D
Mear home sensor | |

Index pulse
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No. Description

Explanation

Homing on home switch and index
pulse — positive initial motion, right
edge of home switch, right-side
index

The motor searches the right edge of
10 | home switch in the positive direction
by using the faster speed. After
searched, the motor searches the
right-side index of this signal in the
positive direction by using the slower
speed.

Use [methodl® ¥

|
|
|
|
|
l

Mear home sensor | | |

Index pulse | |

Homing on home switch and index
pulse — negative initial motion, right
edge of home switch, right-side
index

* Outside home switch
The motor searches the right edge
of home switch in the negative
direction by wusing the faster
speed. After searched, the motor
searches the right-side index of
11 this signal in the positive direction
by using the slower speed.

* Inside home switch

The motor searches the right edge
of home switch in the positive
direction by using the faster
speed. After searched, the motor
searches the right-side index of
this signal in the positive direction
by using the slower speed.

Use [methodil ¥|

—

|
Index pulse l | | i
| 1

]
i
Mear home sensar I | i

Homing on home switch and index
pulse — negative initial motion, right
edge of home switch, left-side index

* Outside home switch
The motor searches the right edge
of home switch in the negative
direction by using the faster
speed. After searched, the motor
searches the left-side index of this
signal in the negative direction by

12 using the slower speed.

* Inside home switch

The motor searches the right edge
of home switch in the positive
direction by using the faster
speed. After searched, the motor
searches the left-side index of this
signal in the negative direction by
using the slower speed.

Use [methodiz ¥|

Index pulse |

b
]
Mear home sensor | |
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No.

Description

Explanation

13

Homing on home switch and index
pulse — negative initial motion, left
edge of home switch, right-side
index

The motor searches the left edge of
home switch in the negative direction
by using the faster speed. After
searched, the motor searches the
right-side index of this signal in the
positive direction by using the slower
speed.

Use [methodi3 ||

Index pulse

Mear home sensar

14

Homing on home switch and index
pulse — negative initial motion, left
edge of home switch, left-side index

The motor searches the left edge of
home switch in the negative direction
by using the faster speed. After
searched, the motor searches the
left-side index of this signal in the
negative direction by using the slower
speed.

Use [methedid |¥|

|
—

|
|
Index pulse i | | |
b

Mear home sensor | I l

33

Homing on index pulse — negative
initial motion

The motor searches the index pulse in
the negative direction by using the
slower speed.

Use [method33 |

Index pulse —X—

34

Homing on index pulse — positive
initial motion

The motor searches the index pulse in
the positive direction by using the
slower speed.

Use [method34 ||

1

Index pulse

37

Homing on current position

Take the current position of motor as
the home position.

Use [methed3? ¥|

Home position = Actual position
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No. Description

Explanation

Homing on hard stop and index
pulse — negative initial motion

The motor searches the hard stop in
the negative direction by using the
faster speed. After searched, the
motor searches the index pulse in the
positive direction by using the slower
speed.

(For the setting of searching the hard
stop, refer to Section 5.7.1.)

Use [method-1 |

r7i

.
-

End stop current : |

.00 A_amp i

.
8.8 N‘

Time
Index pulse |_|—

Homing on hard stop and index
pulse — positive initial motion

The motor searches the hard stop in
the positive direction by using the
faster speed. After searched, the
motor searches the index pulse in the
negative direction by using the slower
speed.

(For the setting of searching the hard
stop, refer to Section 5.7.1.)

Use method-2 ﬂ

L |
TELEXT

End stop current
B.88 A_amp

Time
a.a msec

-

Index pulse

Homing on absolute encoder

This method is only available for the
motor with the absolute encoder (the
9-th bit of motor model name is 4).
Take the current position of motor as
the absolute target position. The motor
does not move in this method.

Use [method-3 ¥|

Actual position:| 1 count

Adjust machine position:| 8 count

Set absolute position ‘

Homing on hard stop and home
offset — positive initial motion

The motor searches the hard stop in
the positive direction by using the
faster speed. After searched, the
motor moves to the home offset (End
stop offset) in the negative direction by
using the slower speed. ()

Use [method-4 ¥ k
3 T F

End stop current
0.00 A_amp

Time
0.0 msec

End stop offset

8 count

Homing on hard stop and home
offset — negative initial motion

The motor searches the hard stop in
the negative direction by using the
faster speed. After searched, the
.5 | motor moves to the home offset (End
stop offset) in the positive direction by
using the slower speed. (™t

1

Use [method-5 | §

End stop current

9.00 A_amp
Time
6.6 msec

End stop offset

5} count
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Note :

Homing methods -4 and -5 do not support the function of “Set home offset as zero position”. That is, whether this
option is checked or unchecked, after the homing procedure is completed, the motor stops at the position of “home

offset” and set this position to zero.

5.8 Save parameters to Flash and recover to factory default

5.8.1 Save parameters to Flash

Click * (“Save parameters from amplifier RAM to Flash”) in the HMI main window to save the current
parameter in the memory. Parameters will not disappear even if the drive’s power is turned off. However,

following two items should be noted.

(1) The emulated encoder output is temporarily disabled during saving. Therefore, if the host controller
is connected to the emulated encoder output, the received position information may be lost. Please
pay attention to this.

(2) Compensation values of “Error map” will not be saved via this function. Perform the “Save”

procedure in the “Error map” window to save compensation values.

5.8.2 Recover to factory default

In the “Tools” menu of HMI main window, select “Set parameters to factory default” to restore drive’s
parameters to factory settings, as shown in figure 5.7.3.1. Then, the window of figure 5.7.4.1 (for versions
of Lightening 0.180 - 0.185A) appears to ask if users want to set the drive to factory default. If the error
stable is needed to be cleared at the same time, check the option of “Clear error table in flash then reset
drive”, and click the “Yes” button to automatically execute this function. When the option of “Clear error
table in flash then reset drive” is checked, the program will display the “Notice” window to inform users
that it will save default settings to the drive and then reset the drive before clearing “Error map”, as shown
in figure 5.8.2.1. If the “Yes (Y)” button is clicked, the program executes the chosen function in the window
of “Set parameters to factory default”. However, if the “No (N)” button is clicked, it will go back to the
window of “Set parameters to factory default” to let users reselect functions needed to execute. After

parameters are restored to factory settings, the drive will automatically execute the reset function.
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& UGHTENING, version 0.180, com16, 115200 ' NI R k B [

Cont./Tune [Tools Lainguage About

é) @ 1 Communication setup...  (Ctrl+N) ﬂ cw resst

- o Open plotview... (Ctrl+G)

=-HiW HIW Ots e Firmware version
= @ ata collection... 9.933

Scope... (Ctrl+P)

Encoder test/tune...
PDL... (Ctrl+U)  Position Mode
Loop constructor... |

i5

Reset Amplifier
Upgrade/Downgrade firmware...

ISet parameters to factory default I
Figure5.8.2.1
Set drive to factory default @
v

lear eror table in flash then reset drive

Yes ] No

Figure5.8.2.2

F hl
Notice

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

=) 00

Figure5.8.2.3

For the version of Lightening 0.186 (inclusive) or above, select “Set amplifier to factory default” in the
“Tools” menu of HMI main window. Then, the window of figure 5.8.2.2 appears to ask if users want to set
the amplifier to factory default. Lightening is not only to restore drive parameters to factory settings, but
also closes other windows exclusive of main window. If the error stable is needed to be cleared at the
same time, check the option of “Clear error table in flash and reset drive”. If the content of “user.pdl” is
needed to be cleared simultaneously, check the option of “Clear user PDL”. When the option of “Clear
user PDL” is checked, the program will display the “Notice” window to inform users that “user.pdl” will be
cleared, as shown in figure 5.8.2.4. If the “Yes (Y)” button is clicked, the program executes the chosen
function in the window of “Set amplifier to factory default”. However, if the “No (N)” button is clicked, it will
go back to the window of “Set amplifier to factory default” to let users reselect functions needed to
execute. After parameters are restored to factory settings, the drive will automatically execute the “Reset”

function.
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Set amplifier to factory default {mSm]

-
-

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

Yes | No ‘

Figure5.8.2.4
' Notice

The user PDL will be cleared. |
Do you want continue? |

LT 2y |

Figure5.8.2.5

5.9 Parameter setting examples via HMI

59.1 Position mode

In the position mode, the drive will move the corresponding distance when it receives the pulse command,

referring to Section 3.1.1.

The position mode configuration includes: the mode selection, pulse format selection, electronic gear ratio
setting, and smooth factor setting. After all parameters are set, refer to Section 5.8.1 to save parameters

to flash.
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(1) Mode selection

Use following steps to select the position mode via HMI.

Step Graphical (HMI) description Operation
After executing Lightening, click the
“configuration center” icon in the HMI
1 é) main toolbar, as shown in the left
figure, or select the “configuration
center” option in “Conf/Tune”.
P Configurafion center Select the “Mode” tab in the
2 Hotor B T configuration center.
B Contiguation comer Select the “Position Mode” option in
Hotor e Mode the “Mode” tab.
Primary Operation Mode Electronic Gear
m:Inputpulses = n:Outputcounts
~ Velocity Mode pvzpm
3 " ForcefMorque Mode ' oo
 Stand-Alone Wode 1 _ |t 1)
1 (10)
1 11)

(2) Pulse format selection

D2 drive supports three types of command format, referring to Section 3.1.1. Use following steps to
select the pulse format via HMI.

Step Graphical (HMI) description Operation
E\%w;ﬁ;‘ﬂ:;@]\?af o . ™ Invert Pulse Command In the “MOde” tab, Select the pUISe
m:inputpulses = n:Outputcounts Hardware interface “ ”
DIV2DIV1| | & High Speed Pulse Input (CNE pin 44, 45, 46, 47) format on the “Control InpUt area as
1 (00)  Low Speed Pulse Input (CN6 pin 1, 3, 4,2, 5, 6) required
. _ 1 o1
1 Control Input
= {10} ¢ Pulse and Direction
¢ Pulse Up / Pulse Down il
- an ' Quadrature (AqB) Increment Position on:
e
c
Electronic Gear I Invert Pulse Command Se|eCt the t”gger methOd Of pu'se
m:Inputpulses = n:Output counts Hardware interface d on the “Increment Position
DIV2DIV1| | & igh Speed Pulse Input (CNG pin 44, 45, 46, 47) coeran i
1 00) " Low Speed Pulse Input (CN6 pin 1, 3, 4, 2, 5, 6) On area as I‘equn’ed
5 i L o1 Note:
i (g | [ Contolnput This setting is only needed at choosing
& Pulse and Direction « . : » “
%o e Pulse and Direction” or “Pulse Up/Pulse
1 o ulse Up / Pulse Down ——§ |~ e »
{ " Quadrature (AqB) Increment Position on: Down”.
* Falling Edge
" Rising Edge
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(3) Electronic gear ratio setting

D2 drive provides four sets of electronic gear ratio, referring to Section 5.5.1. Use following steps to

set the electronic gear ratio via HMI.

Step Graphical (HMI) description Operation
W Set the electronic gear ratio in the
1 7 - @ f ) “Electronic Gear” area as required, as
minputpuies = n:Ouutcouns el () shown in the left figure (a).
Velocity Mode DAz D @ High Speed Pulse Input (CNG pin 44, 47)
S 1 00 " Low Speed Pulse Input (CNG pin 1, 3,4, 2,5, 6)
€ stand Aone Hove i - [T on Set to invert the pulse command in the
2 : 090 N & e maonecen “Invert Pulse Command” area as
- @0 ]| - e cmatPostonon required, as shown in the left figure (b).
@ Falling Edge N
o e Set the high-speed/low-speed pulse
3 command input in the “Hardware
Interface” area as required, as shown in
i the left figure (c).
After all settings are completed, click the
“OK” button, as shown in the left figure
4 d).
Cancel
@ Colculation Results and Present Controller Data =Er=] After the window for param eters
st : confirmation appears, click the “Send to
” e Bt nit RAM” button to save parameters to
gzge;;hu;mema: ie-s fe-s Kg*(m*2) dnve RAM.
Load Mass: 2 2 Kg
Screw Pitch 1 1 mm
Peak Current 27 0 A_rms
Continuous Current: 09 0 A_rms
Torque Constant: 0178 424264 Nm/A_rms
Resistance: 47 5 ohm
Inductance: 47 20 mH
Pole Number: 8 2
Rotor Inertia 26-006 0 Kg*(m*2)
5 e i
Encoder
New 'w‘z\ua::::::: Present Value Units.
Type: Digital Digital
Resolution: 10000 100000 Counts/Rev
Model Name: 020503300004
Manufacturer HIWIN
Mode
Ne»va\ue”” Present Value Units
Operational Mode1: POSITION MODE STANDALONE MODE
Pulse Mode: Quadrature(AgB)
\Nr\p‘ulymsesl 1 i
=1 -

(4) Smooth factor setting

D2 drive provides the function of “Smooth factor”, referring to Section 3.4. Use following steps to set

the smooth factor via HMI.

Step Graphical (HMI) description Operation
Click the “performance center” icon in
1 — the HMI main toolbar, as shown in the

left figure, or select the “performance
center” option in “Conf/Tune”.

I enable sw limit

P1 it P2
a L T T
th [
Motion Protection Primary CG
2 Position Units Speed) 568009 count/s 9.300000
count ﬂ Acc.| 6.94495e+6 count/s*2

Dec. 6.94495e+6 count/s*2

i E count/s"2
Smooth factor, 108

Set “Smooth factor” in the performance
center as required, as shown in the red
box of left figure.
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5.9.2  Velocity mode

D2 drive can transfer the voltage command and PWM command to the velocity command, referring to
Section 3.1.2.

The velocity mode configuration includes: the mode selection and input command format setting. After all

parameters are set, refer to Section 5.8.1 to save parameters to flash.

(1) Mode selection

Use following steps to select the velocity mode via HMI.

Step Graphical (HMI) description Operation

: &

d Configuration center

After executing Lightening, click the
“configuration center” icon in the HMI
main toolbar, as shown in the left
figure, or select the “configuration
center” option in “Conf/Tune”.

Select the “Mode” tab in the
configuration center.

Motor Encoder Mode

Motor Encoder HMode

Select the “Velocity Mode” option in
the “Mode” tab.

Primary Operation Mode
Command Types
&+ Analog (+/- 10V)
" PWM 50%

" PWM 100%

" Position Mode

{+ Velocity Mode

" ForcefMorque Mode

‘ " Stand-Alone Mode

(2) Input command format setting
Use following steps to set the input command format via HMI.
Step Graphical (HMI) description Operation
Friman Cperstion iece e In the “Mode” tab, select the input
;:‘tw:': & Anslog ¢ 101) command format on the “Command
1 o  Prms0% Scaing |1 ancs _qy Types” area as required.
£ Stanc-Alone Mode o Pum00% DeadBand: [@ .
Set the ratio (Scaling) of external
R =PI Commans Tose command to speed as required. The
9 ::‘*M:‘d" & Analog (+10V) V command unit is 1 V equal to how many mm/s or
- Forceorase ode P 0% a) [T s _ay rom, or Full PWM equal to the
€ Stand-Aons Hods ook by osadganc @ - maximum speed, as shown in the left
figure (a).
Prirary Operation ode P Set “Dead Band” for the velocity
::;z‘::"m’“;": © anaiog PWM command command, as shown in the left figure
3 ¢ ForcefTorque Mode G (a) Scaling: 10 Pn/s = Full PWM (b) The def|n|t|0n Of “Dead Band”
C PWI .
¢ Stand-Alone Hode PIMIOO% () |Lpeaseans [a P refers to figure 5.2.3.3.
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After all settings are completed, click
the “OK” button, as shown in the left

Wotor Encoder Mode

Primary Operation Mode
Command Types

© Position Mode
 Velocity Mode
 ForcefTorque Mode
" Stand-Alone Mode

Secondary Operation Mode

 Position Mode
-
 Torque Mode

& None

 Analog (+- 10V)
€ PWM50%
C PWM 100%

Scaling 1 nn/s

Dead Band

@ Calculation Results and Present Controller Data

figure.

EI=Ed) After the window for parameters
- - 1 H “*
ot confirmation appears, click the “Send
=== ”
Lot T s to RAM” button to save parameters to
ype: AC seno AC seno .
WMoment of Inertia: 285 285 Kg*(m*2)
Gear Ratio: 1 1 drlve RAM
Load Mass 2 2 Kg
Screw Pitch: 1 1 mm
Peak Current 27 0 A_rms
Continuous Current: 09 0 A_rms
Torque Constant. 0.17e 424264 Nm/A_rms
Resistance: 47 5 ohm
Inductance 47 20 mH
Pole Number: 8 2
Rotor Inertia 2e-006 0 Kg*(mA2)
Model Name: FRLS0SXX1
5 Manufacturer HIWIN
Encoder
Newvave Present Value Units
Type: Digital Digital
Resolution: 10000 100000 Counts/Rev
Model Name: 020503300004
Manufacturer HIWIN
Mode
New Va\ue”” Present Value Units.
Operational Mode1: POSITION MODE STANDALONE MODE
Pulse Mode: ‘Quadrature(AqB)
Input pulses: 1 i

5.9.3

Force/Torque mode

D2 drive can transfer the voltage command and PWM command to the current command, referring to

Section 3.1.2.

The force/torque mode configuration includes: the mode selection and input command format setting.

After all parameters are set, refer to Section 5.8.1 to save parameters to flash.
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(3) Mode selection

Use following steps to select the force/torque mode via HMI.

Step Graphical (HMI) description Operation
After executing Lightening, click the
“configuration center” icon in the HMI
1 é) main toolbar, as shown in the left
figure, or select the “configuration
center” option in “Conf/Tune”.
dCon*igurat\on center SeleCt the “MOde" tab II’] the
2 Motor o T configuration center.
Hotor Encadar R Select the “Velocity Mode” option in
_ the “Mode” tab.
Primary Operation Mode
" Position Mode SIS
3 ¢ Velocity Mode  Analeg (=£100
" PWN50% Scaling: 0.381838  A=1V
" PWM 100%
" Stand-Alone Mode Dead Band a my

(4) Input command format setting

Use following steps to set the input command format via HMI.

Step Graphical (HMI) description Operation
s et = In the “Mode” tab, select the input
ey Smerston e command format on the “Command
¢ posiaon ode Tommana Toes Types” area as required.
1 " Velocity Mode 9 )
¢ Forceforque Mode © P 0% SEF 8381838 A=Y
" PWM 100%
" Stand-Alone Mode Dead Band a my
Set the ratio (Scaling) of external
Frmen GpEEentiede Commans Tpes command to current as required. The
2 " Position Mode P p— V command unlt |S l V equal tO hOW many
 velocity Mode
B T PIWME0% (@) [ Seaing TREETECR | = amperes, or Full PWM equal to the
 Stand-Alone Mode £ P 100% (b) [ Tessoans v mv max!mum ampere, as shown in the
left figure (a).
Set “Dead Band” for the current
Primary Operation Hode command, as shown in the left figure
Command Types . el “ 9
3 ¢ Position Mode 2 - PWM command (b). The definition of “Dead Band
:ZZZZZ:{':::”ME & P s0% @ B refers to figure 5.2.3.3.
 PWM 100%
¢ Stand-Alone Mode (b) %.’DWM
5-76 HIWIN MIKROSYSTEM CORP.




D2 Series Servo Drive User Manual

HIWIN. MIKROSYSTEM

MDO7UE01-2404

Drive configuration

Motor Encoder

Primary Operation Made
 Position Mode
" Velocity Made
 ForcelTorque Mode
(" Stand-Alane Mode

Secondary Operation Mode
 Position Mode
¢ Velocity Made
-

& None

Mode

Command Types

© PWM 50%
© PWM 100%

@ Analog (+-10V)

Scaling: 0.381838  A=1V

DeadBand: [@ v

Cancel

After all settings are completed, click
the “OK” button, as shown in the left
figure.

® Calculation Results and Present Controller Data

Type.

Moment of Inertia:

Gear Ratio:

Load Mass.

Screw Pitch

Peak Current

Continuous Current:

Torque Constant:

Resistance:

Inductance:

Pale Number:

Rotor Inertia

5 Model Name
Manufacturer:

Type.
Resolution:
Model Name
Manufacturer.

Operational Mode1
PN Mode:
Scaling

Motor
New value
AC senvo
2e5
1
2
1
75
25
0.250009
1

74

10
1.7e-005
FRLS201X1
HIWIN

Encoder
New Value
Digital
10000
020503300004
HIWIN

Mode

New value
FORCETORQUE MODE
ANALOG_MODE
1.06066

Present Value Units

AC sevo

265 Kg*(mi2)
4

2 Kg

1 mm

0 A_rms

0 A_rms
424264 Nm/A_rms
5 ohm

20 mH

2

0 Kg*(m*2)
Present Value Units
Digital

100000 Counts/Rev

Present Value Units
STANDALOME MODE

A=V

Sendto RAM Cancel

After the window for parameters
confirmation appears, click the “Send
to RAM” button to save parameters to
drive RAM.

594

Stand-alone mode

In the stand-alone mode, the drive will execute the internal path planning to drive the motor, referring to

Section 3.1.4.

The stand-alone mode configuration includes the mode selection. After all parameters are set, refer to

Section 5.8.1 to save parameters to flash.
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(1) Mode selection

Use following steps to select the stand-alone mode via HMI.

Step Graphical (HMI) description Operation

After executing Lightening, click the
“configuration center” icon in the HMI
1 é) main toolbar, as shown in the left
figure, or select the “configuration
center” option in “Conf/Tune”.

o lEEter s Select the “Mode” tab in the

configuration center.
2 Hotor Encoder Mode 9
B e o Bl In the “Mode” tab, select the option of
Motor ncoder Mode .
3 i “Stand-Alone Mode”, as shown in the
Pmr:ar Operation Mode Ieft flgure (a).
Position Mode:
® s After all settings are completed, click
" Farce/Torgue Mode .
(@ the “OK” button, as shown in the left
figure (b).
Secondary Operation Mode
¢ Position Mode
4 " Velocity Mode
" Torque Mode
% None
(b)
® Calculation Resuls and Present Controller Data === After the window for parameters
ot 2 confirmation appears, click the “Send
New vaiue Present Value Units to RAM” button to save parameters to
Type. AC sevo AC sevo .
Moment of Inertia: 285 285 Kg*(m"2) dere RAM
Gear Ratio 1 1 L
Load Mass: 2 2 Kg T
Screw Pitch: 1 1 mm
Peak Current 27 27 A_rms
Continuous Current 0.9 0.9 A_rms
Torque Constant: 0.356 0.356 Nm/A_rms
Resistance: 8 8 Ohm
Inductance: 8.45 845 mH
Pole Number: 8 8
Raotor Inertia 3.6e-006 3.6e-006 Kg*(m*2)
Model Name: FRLS10XX1 FRLS10XX1
5 Manufacturer: HIWIN HIWIN
Encoder
Newvale Present Value Units
Type Digital Digital
Resolution: 10000 10000 CountsiRev
Model Name: 020503300004 020503300004
Manufacturer: HIWIN HIWIN
Mode
NE"‘N‘V‘MUE”” Present Value Units
Operational Mode1 STANDALONE MODE VELOCITY MODE
Operational Mode2: STANDALONE MODE STANDALONE MODE
I Send to RAM I Cancel ‘
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6.1 Status display and quick view

In Lightening HMI, the status display and “Quick view” are two auxiliary tools, which are indispensable in
the tuning process. They can help to know the drive status at any time and present many important

parameter values in the motion control.

6.1.1 Status display

There are 2 status display tools, as shown in figure 6.1.1.1. The left figure shows the “Status” area in the
HMI main screen; while the right figure shows the “Status” area in the performance center. The status

display provides the status and error/warning message for users to know the system status.

B Status
(1) Hardware Enable Input: To indicate whether the hardware enable signal is activated.
(2) Software Enabled: To indicate whether the software enable is activated.
(3) Servo Ready: To indicate whether the motor is enabled.
(4) Phase Initialized: To indicate whether the motor completes the phase initialization.
(5) Moving: To indicate whether the motor is in motion.
(6) Homed: To indicate whether the motor completes the homing procedure.
(7) SM mode: The motor is enabled in the SM mode.

B Errors and warnings
(1) Last error: Display the latest error message.
(2) Last warning: Display the latest warning message.

Refer to Section 9 for more information.

- = Performance center 3 P 9 Y [EESpEy =]
Conf /T angu: 01 . - @ HEX ] T
D AT E GEE] Pt vt
ipple
- Drive Controller: 42(0), Axis: X F\arm&aqreversmn Target radius| 100 count Satscope.
=8 | r;dz e T - Debounce me 100.8 msec
i Model:| FRLS@52%6 Moetme 8.8 msec
Sefting tme 8.0 msec
Axis is cofigured to] Stand-alone position mode Total tme (0.8 msec |
—— I
Status ‘enable sw imit
M{Hardware enable input P B v P2
M Software enabled N vy, ‘ @ - o 10000
B Servo ready ‘ a .
rimary C
Lasterror o (om peec 100008 count's 9. 300000
‘ coun | Acc 10000.0 unt's
Dec 10000.0 counts*2
50000.0
Lastwarning ‘ = ‘D";""m T
mooth factor
Quick view < PP M Repeat P18 &
o Dwell ime.
Position units GOMP
count | 1000 msec P2l 10908 0
Relati Dista
30 fictual curFent ~||e.000000 A_amp SmaTE count -
-
1 Feedback position >| /127800 count Jog 3 A
10 Feedback velocity >|1.48284 count's ~ Home y SEH
Communication ok c dee > d2(0), C
|

Figure6.1.1.1 Status display
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6.1.2 Quick view

The “Quick view” area is at the bottom of HMI main screen, and is used to help users to know more about
the detail of drive’s current status. The interface provides 3 physical quantities to display. Users can select
the physical quantity to be observed. These 3 physical quantities will update their display values at any
time. This is convenient for users to observe and analyze the system status, as shown in figure 6.1.2.1.

Refer to Section 3.11 for selectable physical quantities.

Conf,/Tune Tools

Language About
e

reset

&l El <8

[} Drive
B-Q 042
X

Controller: d2(0), Axis: X
Motor type:| AC serve
Model:| FRLS@52K6

Firmware version
0.837

Aigic cofiguredio) Stand_alone position mode
1 Feedback Position -
2 Reference Position F
3 Target Position

4 Position Error
10 Feedback Uelocity
11 Reference Uelocity
12 Velocity Error

20 Reference Acceleration .
30 Actual Current
Conmand Current

40 Analog Command

41 Bus voltage

42 Servo Uoltage Percentage
45 PUM conmand

51 Soft-thermal Accunulator
61 14

b
30 Actual current | ©.000000
] 3247

| -1.40053

A_amp
1 Feedback position count

18 Feedback velocity counts

Communication ok c: dce > 42(0), C:

Figure6.1.2.1 Physical quantity menu in “Quick view”

Unit setting (Position Units)

For each display of physical quantity, if it is related with the distance, users can select the preferred
unit to display (or set) the relevant physical quantity (position, speed, etc.), as shown in figure
6.1.2.2.

S Lightening, version

Conf/Tune Took Langusge About

N —
@i AT HE gl El - o
(2 === Drive Controller: 62(0), Ads: X Firmware version
5§ 0.d2 0.837
»x Motor type: AC servo
x Model: FRLSB52X6
Axis Is cofigured to: Stand-alone position mode
Statu
M Haroware enadle input
M Software enabled
M Servo ready
Fabturt
count Iv
nn t v
on rren ~| ©.000000 A_amp
) position >| 3247 count
inch velocity | -1.40053 countis
mil
rad
Communication ok nilrad Ci dce -> d2(0), C .
|

Figure6.1.2.2 Unit setting menu
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6.1.3 Software shortcuts

There are two function shortcuts in HMI for D2 drive: F6 and F12. They are only available if Lightening
HMI is active for Windows operation system.

(1) F6: Move the Lightening main window to the top level.

(2) F12: This function is an emergency stop action. For example, clicking F12 during the movement will

perform the emergency stop action (refer to Section 3.4). The motor will be disabled after the stop.

6.2 Performance center

Most of tuning procedures are centered around the performance center. After completing the setting in
Section 5.3 or Section 5.4, the motor is ready for test runs. The performance center is mainly used to
provide users with the motion testing and tuning, and with the help of auxiliary tools to observe the motion
performance. It provides three modes of motion: point-to-point (“P2P”) motion, relative motion, and
continuous motion (“Jog”). Parameters related to these motions, such as speed,
acceleration/deceleration, emergency stop deceleration, and smooth factor, are also set in this interface.

" - e ) 3
272 Performance center B B W Y T o E e
- >
~ OFNE T
Position Velocity

Ripple |
Targetradius: 6.1008 mm Set scope.
Debounce time:| 160.8 msec
Move time:| 1145.5 msec
Seftling ime: 99.9 msec
Total ime: 1245.4 msec
[~ enabl limit
oS e 119.998
= P1 | P2
Enable 9.900 T el e
i b d
Motion Protection Primary CG
| Position Units Speed 16.08060 mm's 0.300000
Zero nn ~| Acc| 100.000 mmist2
Dec 100.0688 mmis*2
Dec. kil 508.080 mmis*2
Smooth factor, 188
Status
A Hardware Enable Input
@ p2pP M Repeat P1 0.000 GOMPL M Sofware Enabled
Dwell time:
1000 msec P2 120.0080 r.:,.m:,)l M Servo ready
AASTO funct
elalive move SIS e APhase Initialized
= - | > Mnoving
10 Jog curren|
o i A_amp MHomed
= M SM mode
€ Home o Hl:mrl ]

Figure6.2.1 Performance center
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Take the point-to-point (P2P) motion as an operation example in the following:

Table6.2.1

Step Graphical (HM) description Operation

1 Click emae | t0 enable the motor.
D—— T e -
2 BEeE @l . Select & p2p |
e Rie. Set positions of P1 and P2.
O e o (If software limits are used, set the

Hovs tme. 6.0 msac position between “Lower SW limit” and
Settling time” 0.8 msec “Upper SW Iimit”)

| Total time: 8.8 msec

Upper St Set the required speed, acceleration,
' deceleration, and smooth factor (refer to
Section 3.4). If there are no special
requirement, simply use default values.

M enable swlimit

Lower SW limit
Enable 50.000

4 v ‘ Primary CG
T | Position Units Speed 10.0000 s
‘ = =l Acc, 188.868 soete

Dec. 100.000

@ Dec kil 500.000

Smooth factor 188

Zero

e Click _GoMiP1| to move to the P1 position
s eilpanl EDRE) Msotware Enatied and click _Gofifz| to move to the P2

1000 msec P2 100.060 GOz M Servo ready

\ 4 position. To perform a point-to-point

 Relative move tar
1 mm

5 . e [ 5 T s back-and-forth motion, select the
= — s O ® S moce “Repeat” option and enter the break time
— (“Dwell time”). Then, click the button of
S GOMiP1| or _GOMP2| to perform the

point-to-point motion.

M Phase Initialized

The performance center has the function of measuring the settling time. The target radius of position error
and debounce time for settling time can be set via “Target radius”, referring to Section 5.6. During motion,
the servo gain (“Primary CG”) can be tuned to meet the requirement of settling time. The higher the servo
gain is, the faster the response is and the shorter the settling time is. The required time from moving to
in-position can be observed via “Move time”, “Settling time”, and “Total time” (refer to Section 3.7). Click
“Set scope...” button to appear the graphical oscilloscope (“Scope”). This tool can be used to observe the

motion waveform related to the settling time.

The performance center has the function of measuring the velocity ripple. The performance of velocity
ripple can be observed via the point-to-point motion. Here, “V max”, “V min”, “V avg”, and “Velocity Ripple”
are the maximum speed, minimum speed, average speed, and velocity ripple at the constant speed
phase, respectively. Click the “Set scope...” button to appear the graphical oscilloscope (“Scope”). This

tool can be used to observe the motion waveform related to the velocity ripple.

+ = Performance center 1 L

s | T
=e HOBAT T
Position Velocity
Ripple
> Vmax | —8.726948 revis Set scope...
@ Vmin: | —1.84135

Vavg: | —0.881944
" @ \ Velocity radius:
Velocity Ripple: +-/1?.8243 =z % =|(Vmax-Vmin)/(2*Vavg)|*100%

Figure6.2.1 Performance center — “Velocity Ripple” tab

HIWIN MIKROSYSTEM CORP. 6-5



HIWIN. MIKROSYSTEM

MDO7UE01-2404

Drive tuning

D2 Series Servo Drive User Manual

(1) V max: The maximum of velocity ripple.
V min: The minimum of velocity ripple.

V avg: The average of velocity ripple.

(2) Velocity Ripple: Velocity ripple.

In addition to the P2P function, the relative motion (“Relative move”) can be set to move a distance; while

the continuous motion (“Jog”) can continue moving in the positive or negative direction just by clicking the

button of | or [¥|. The speed, acceleration/deceleration, and smooth factor in the “Motion Protection”

area are also used as the function of motion protection. Hence, if these values are forgot to set to the

value of motion protection after the test run is completed, the expected speed or acceleration may not be

reached at receiving the motion command sent from the host controller. Please pay special attention to

[ Vi | R
=e HOEBAT T
Position Velocity
Ripple
Target radius: 8.818 rev Setscope..
Debounce time: 18.0 msec
Move time:{118.9 msec
Sefttling time: 2.9 msec
Total time: 120.8 msec e
= o
enable sw limit _9.000
Ry P1 " P2
L 0.000 S . [1.900
i [
@ — isable(F12) oton rrotecton B Primary CG
Position Units Speed| 20. 6096 revis ©.300000
@ — Zero rev hd| Acc|2124.72 revish2
Dec.|2124.72 revis’2
@ Stop motion Dec. kill| 4249 .44 revis"2 @
Smooth factor 188
@ Status
C _AHardware Enable Input
it I:‘).‘—II tl.?epea! P1] 9.800 GOfiP1 A software Enabled
well time:
1000 msec P2/1-008 GofiP2 A senvoready
Y 2 STO function active @
@ Relaive move  Djstance - APhase Initialized
| M
@ Jog Jog current ﬂ \h“ HMoving
i A_amp HHomed
SM mod
@ L ) Hnm(—| | s
[Ex :

Figure6.2.2 Performance center — “Position” tab

(3) Enable: Enable the motor.
(4) Disable: Disable the motor.

(5) Zero: Set the current position to the zero position.

(6) Stop motion: Stop the motor.

(7) Position Units: Unit setting. Set the preferred unit at the operation. This is the same as the unit

setting in “Quick View” on the main window.

(8) Motion Protection: Protection parameters for the motor motion, including the speed, acceleration,

deceleration, emergency stop deceleration, and smooth factor at the test run. Users can use the

smooth factor to plan the path trajectory as an S-type curve or T-type curve. The adjustment range is

1 - 500. The larger the value is, the closer to the S-type curve is; while the smaller the values is, the

6-6
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closer to the T-type curve is. Refer to Section 3.4 for more information.

(9) P2P: Execute the point-to-point motion.

(10) Relative move: Execute the relative motion.

(11) Jog: Execute the continuous movement. Set the current value for the continuous movement with the
constant current.

(12) Home: Execute the homing procedure.

(13) Common Gain: Servo gain. The greater the gain is, the greater the servo rigidity is. Users can user
this parameter to adjust the servo rigidity. But if the servo stiffness is too strong, it will lead to system
instability, and cause the vibration and electrical noise. At this time, this value should be reduced.

(14) Status Display: Display the status.

(15) enable sw limit: Start the software limit protection, which restricts the travel of motor.

6.3 Scope

D2 drive provides a “Scope” graphics oscilloscope to help users to observe all significant physical
quantities during the tuning process to judge the tuning result. In addition, this feature can be used to find
the error clue when the drive cannot be operated. Click B or the “Set scope...” button in the
performance center to open “Scope”. Clicking the “Set scope...” button in the “Position” tab and “Velocity
Ripple” tab will display their respective physical quantities. As shown in figure 6.3.1, after selecting

parameters, the real-time waveform of selected physical quantity can be observed.

Note:
The data shown in “Scope” is not fully real-time physical quantities. To observe more fine physical changes, use

tools other than “Scope”, such as an oscilloscope or a data collection (refer to Section 6.4).
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r )
. Scope. Controller:tamuz(0), Axis: X o5 e S
..|E
L3
L}
—]
| ‘ =
@ 4 Position Error %— @
290000 1 Feedhack Position
156000 2 Reference Position
100666 | 3 Target Position
> 4 Position Error m—
18 Feedhack Uelocity 7
-500008 11 Refem?nce Uelocity E h @
-1 ;é ge%oclty E;rm'l — &
eference Acceleration
~150000 3@ Actual Current
—200000 31 Command Current
40 Analog Command
41 Bus voltage
42 Servo Uoltage Percentage
43 SIN-Analog Encoder
44 C0S-Analog Encoder
45 PWM conmmand
46 Digital hall hits
50 Amplifier Temperature
51 Soft-thermal Accumulator
52 12T Accumulator
A
HEEEE Yo
1 Feedback Position count /
DSP rate=15000Hz, Rate=241.6Hz Time(s) 5

Figure6.3.1 Scope

(1) Physical quantity: Select the physical quantity to be observed, referring to Section 3.11.

(2) Unit: Select the unit of physical quantity.

(3) Number of channel: Select the number of channels to be displayed simultaneously (1 - 8).

(4) Time range of “Scope”: Set the time length for one screen on the horizontal axis. Unit: seconds.

Table6.3.1
Symbol Name Description
— The switch of “Scope”. When the switch is turned off and then turned
= Scope On/Off (PageDown) on, the scope will re-capture the data.
P View in paper mode (Ctrl+T) ?hang? the display waveform mode. There are the “Normal” and
Paper” modes.
. Display all selected physical quantities on a single screen. Each
]
— Toggle scopes window (PageUp) click to switch a physical quantity.
= Fit graph to window Adjust all physical quantities to the appropriate scale.
= Fit graph to window dynamically Adjust all physical quantities to the appropriate scale dynamically.
5 Fit graph to window dynamically | Same as above, but the range of vertical axis will only increase
+ clip without reduction.
Show last data with plot view tool | Use the “Plot view” tool to draw the data of “Scope”.
- Reset scope “Scope” will re-capture the data.
= Show all plots in same window All physma}l guantities are drawn in the same screen and share one
vertical axis.
Py Open recorder window Conne_ct p:hysmr_:tl guantities currently set by “Scope” to the “Data
collection” function.
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6.4 Data collection

In addition to using “Scope” to observe physical quantities of each drive, there is a tool to provide more
setting options for data capture, and more advanced graphical display and processing functions. The
“Data collection” function allows users to set the sampling time, as well as conditional triggers to start and
stop the data capture.

6.4.1 Function description
By using the “Scope” function of “Open recode window” shown in figure 6.3.1, the program will

automatically set the selected physical quantity for the follow-up data capture. The main function is as
follows.

&% Session: 0, slave=0.tamuz, Data collection ver 2.100 Mﬁ
File Tools Slaves Sessions
[ Start event Samples | 50808 I~ Circular
o ¥ Updvars
ate
@ I Stop event Fr=15088/rate= 15008 Hz ¢ ©)
dt=1/Fr= 0.8666667 msec
samples*dt= 3.33333 sec
coml, 115208
@ | \Variables to be recorded (up to 8):
X_pos_err 1 X_vel_fhf
X_ref_pos 1 X_enc_pos
Start(F5) =2 @

Graph

8 words/sample ¢ 16 hytes >

Figure6.4.1.1 Data collection

(1) Sampling frequency (“Rate”) and the number of samples (“Samples”):

- Samples: The number of samples.

- Rate: Determine the sampling frequency. For example, if “Rate” is set to 1, the sampling frequency
is 15,000 Hz; while when it is set to 2, the sampling frequency is 7,500 Hz. The sampling
frequency can only be up to 15,000 Hz. If too much data is collected, the data collection may be
early completed due to the limit of communication bandwidth. Reducing the number of collected
physical quantities can solve this phenomenon.

- Dt: Sampling time.

- Samples*dt: Total time of data collection. If users want to increase the total time of data collection,
simply increase “Samples”.
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)
®3)

(4)
(®)

6-10

It is the internal variable name of the physical quantity of collected data.

Manual collection button. Click the “Start” button to start the collection and click the “Stop” button to

stop the collection. Click the “Graph” button to draw the collected data via “Plot view”.

Conditional auto collection. Set the start event and stop event for the data collection.

The auto collection option is triggered instantaneously.

>

Example 1: To capture the graph of one motion cycle

Check “Start event” and set it to “X_run”. Also, check “Stop event” and set it to “X_stop”. Click
the “Start” button after the setting is completed. Now, “Data collection” is on standby. When the
motor is moving, it will start to collect the data; while when the motor stops the motion, it will
stop to collect the data. After the data collection is completed, click the “Graph” button to draw

the graph of one motion cycle.

Example 2: To capture the graph of one speed period

Check “Start event” and set it to “X_vel fb>0". Also, check “Stop event” and set it to
“X_vel_fb<0”. Click the “Start” button after the setting is completed. Now, “Data collection” is on
standby. When the motor speed is greater than 0, it will start to collect the data; while when the
motor speed is less than 0, it will stop to collect the data. After the data collection is completed,

click the “Graph” button to draw the graph of one speed cycle.

Example 3: To capture the graph of drive from enable to disable

Check “Start event” and set it to “I3”. Also, check “Stop event” and set it to “~I3”. Click the “Start”
button after the setting is completed. Now, this function will recognize the status of 13. When the
drive is enabled (I3 = 1), it will start to collect the data; while when the drive is disabled (I3 = 0),
it will stop to collect the data.

Note:
When “Upd vars” in @ is unchecked, the Lightening HMI stops updating variables. This can improve the

bandwidth of data collection. However, if “Start event” is triggered by I3 (as in Example 3), the 1/O pin of

hardware is triggered via the external signal.
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6.4.2

Data collection via PDL

In order to improve the accuracy of data collection, “Sync” (trigger the auto collection instantaneously) in

figure 6.4.1.1 ® provides more flexible and more real-time data capture than the conditional auto

collection. The program fragment with the title labeled by “ RecordSync” should be added in the PDL

program. Set the start event of data collection. Once this event is triggered, “Data collection” starts to

collect the data. Operation steps are given as follows.

Step 1:

Step 2:

Step 3:

Step 4:
Step 5:

An empty task is required to execute “_RecordSync”. Make sure that the task in PDL is less than
four, i.e, whether one of task O to task 3 is available.
Add the following content in the PDL program:
_RecordSync:
till( ); // Add to wait for the trigger event or status.
rtrs_act=1; // Start to record.
ret; /I If this line is not added, the data collection cannot be triggered repeatedly.
Add the interrupted condition or status in the parentheses of “till()” on the “*_RecordSync” function.
For example, it could be 14 (default for the right limit state) in the 1/O center.
Check “Sync” in figur e 6.4.1.1 ®.
Click the “Start” button in 3. The program starts to execute the “_RecordSync” function and
waits for that the trigger event is satisfied. For example, when the status of 14 is changed from
False to True, the data collection starts to capture the data. If 14 is triggered repeatedly, it will
collect the record data of last trigger.
> Example

#task/1;

_RecordSync:

till(14); /I Wait for the status of 14 changing from False to True.

rtrs_act=1; // Start to collect.

ret;
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6.5 Plotview

The “Plot view” function is built on the “Data collection” function. It draws the data collected by “Data
collection” into graphics. “Plot view” has a powerful analysis function to provide the measurement and
calculation. It is divided into five areas: function menu area, main toolbar area, physical quantity display
area, graphic display area, and timeline scroll bar area, as shown in figure 6.5.1.

[ f»{ MEGA-FABS Motion Systems, Plot view, Ver 8.52 =&
[Ele View Tools Plots FUnCtiOﬂ
k%%éx-vu B % | B | o R | @ [ e p ¢ | menu area
pos_err o L
o n, ~ Tn\f N M\f Main
200 Y toolbar area
I vel_fof 200000 “ h -
Physical = 0 .
quantity I U U - G_raphlc
display relacc o display
area w A A A n area
R EEE
enc_pos 10000,
||
5000
] Timeline
21/Mar/2014 02:59:34 0 1 2 — nca s s scroll bar
‘ ﬂ/ area

Figure6.5.1 Plot view

6.5.1 Graphic display mode

(1) Number of display channels
The graphic display area is mainly used to display the graph of physical quantity. When the graph of

LT

physical quantity is captured from “Scope” or “Data collection”, “Plot view” will display all physical
guantities selected by “Scope”. “Plot view” can change the number of channels shown in the graphic
display area. However, the maximum limit is not more than eight. The related icon on the main

toolbar area is described as follows.

- B : Set the maximum number of display channels.

- B : Display a single channel.
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To observe the graph of two physical quantities, click & and then select “Only graph 2” to change
the number of channels into two. To observe the graph of one physical value, click & and then
select “Only graph 1” to change the number of channels into one. As shown in figure 6.5.1.1, it gives

an example that “Scope” or “Data collection” only collects two physical quantities.

5/ MEGA-FABS Motion Systems, Plot view, Ver 8. 52‘ ‘ [E=NEE T

File View Tools Plots
DE%XVZ I 3 2t =z % |EEV R | 5E Gt & | M |Eex D F Df| B
All grpahs
x
v | Onlygraph1 250 @
Only graph 2
s 200
Only graph 3

Jr [ -

21/Mari2014 02:59:34 0 1 2 3 T

Time (sec)

Figure6.5.1.1

(2) Show or hide physical quantities
If the physical quantity is unchecked, the graphic display area will hide the graph of this physical
guantity. As shown in figure 6.5.1.2, it is the example of two physical quantities being unchecked. To
uncheck all physical quantities, click the related icon on the main toolbar area as follows.
- : Uncheck all physical quantities (or click the “Delete” button).

¥ Bl
5 MEGA-FABS Motion Systems, Plot view, Ver 8.52 “ e

File View Tools Plots
52588 v lEas 2tz % BV | oA ) G | &9 | ML | = b ¢ O | EE
™ pos_ermr 1

(el

-0.5

-1
v vel_fof 200000J ﬂ ]

~[EIRIE

0)
-200000i U U '
1
05 X
(3]
g 3
-0.5}
1
V¥ enc_pos 10000
s
_ (d
5000 4
0
21/Mar/2014 03:54:49 0

Time (sec)

Save to: D:\08-8=1E 75 \Figure 5-1\Fig 5-10.gpp

Figure6.5.1.2
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(3) Zoom in/out

To observe a more subtle change in a certain interval, use the solid-line and dotted-line cursors to

select the interval needed to zoom in. “Plot vies” provides the function of zoom in/out on the X and Y

axes. The related icon and the operation method on the main toolbar area is described as follows.

- %1 1 Zoom in on the graph between the blue solid-line and dotted-line cursors on the X axis.

B H =

: Undo zoom.

: Redo zoom.

: Cancel all zoom-in displays.

(4) Zoom in/out on the X axis

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

: Zoom in the graph between the red solid-line and dotted-line cursors on the Y axis.

To zoom in on the graph of physical quantity ranging from 2 to 4 seconds, as shown in figure 6.5.1.3,

use the left mouse button to move the blue solid-line cursor or the right mouse button to move the

dotted-line cursor to frame this interval. Then, click

“' to zoom in on this interval, as shown in figure

6.5.1.4. To zoom in a more subtle interval, such as 2 - 3 seconds, simply repeat above steps. To go

back to zoom-in interval between 2 and 4 seconds, click #f. If = is clicked, the zoom-in interval

between 2 and 3 seconds will be displayed again. Regardless of how many times users zoom in, use

X to revert to the original graph, as shown in figure 6.5.1.3.

6-14

5 MEGA-FABS Motion Systems, Plot view, Ver 8.52 1 1 [E=NEER S
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4 MEGA-FABS Motion Systems, Plot view, Ver 8.52 = [E=EEr
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Figure6.5.1.4

(5) Zoom in/out on the Y axis

To zoom in on the Y axis, press and hold the “Ctrl” button and the left mouse button to move the red
solid-line cursor or the right mouse button to move the dotted-line cursor to frame a suitable interval,
as shown in figure 6.5.1.5. Then, click Al at the upper right corner of window to zoom in on the
graph within the selected interval on the Y axis, as shown in figure 6.5.1.6. At this time, the Y-axis
value of graph is locked and shown in red. Dragging the horizontal scroll bar does not dynamically
adjust the vertical display range, as shown in figure 6.5.1.7. Finally, if the icon of £ is clicked, it will
return to the original graph of Y axis before the zoom-in, as shown in figure 6.5.1.5.
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Figure6.5.1.5
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Figure6.5.1.7

(6) dt, 1/dt, dSamp
When the interval is framed by using the blue solid-line and dotted-line cursors, values of “dt”, “1/dt”,
and “dSamp” will appear at the bottom of graphic display area. Here, “dt” is the time in the interval
and “dSamp” is the sampling number in the interval, as shown in figure 6.5.1.5.

(7) Display a physical quantity on different channels

To move a physical quantity to another channel for display, click the physical quantity to present a
dotted-line box, and then drag it to another channel.
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(8) Display the value of physical quantity
When the blue solid-line cursor is moved to a specific point in time, the value of physical quantity at
this time will be displayed at the bottom of this physical quantity. The value is displayed in decimal or
hexadecimal, as shown in figure 6.5.1.5. The related icon on the main toolbar area is described as
follows.
- E= : Display the value in hexadecimal.

- D : Display the value in decimal.

6.5.2 Save/open file

In “Plot view”, the saved-file type can be divided into the text file (.txt), picture file (.bmp), and special “Plot
view” file (.gpp). The .txt file saves the value of each physical quantity within the collection time; the .omp
file saves the graph of all physical quantities as a figure; while the .gpp file is the only file allowed to be
opened in “Plot view”. Therefore, if the file will be re-opened via “Plot view” in the future, remember to
save it as .gpp file. The related icon of saving as .txt file and .bmp file on the main toolbar area is

described as follows.
- : Save the value of physical quantities as a .txt text file.

- & : save the graph of physical quantities as a .bmp figure file.

The .gpp file of “Plot view” is read or opened via the option of “Save” or “Open” in the function menu of

“File”, as shown in figure 6.5.2.1.

— - y
57 MEGA-FABS Motion Systems, Plot view, Ver 8.52 1 1 B

File] View Tools Plots

Open z EFT mﬁﬁ € |l |®mx b F Of | %

Bl

Openssingle plot A
Save to TXT file Hl/ }\ﬁ
Save to TXT file (with Time) ‘( u

Save to BMP file

Print n n
Reset plots

SlElRlE

~2[\DDDJ U U’
v ref_acc
2] 5e+6 e
1]
2 3
5e+)
[V enc_pos 10000 [T
0 %
e (8]
5000} Y
ol
21/Mar/2014 03:54:49 5 7 5 7 B

Save to: D:\08-EZ)ZF\Figure 5-1\Fig 5-10.gpp

Figure6.5.2.1 Save as a .gpp file
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6.5.3 Mathematical operation

“Plot view” also provides some math formulas for the operation of physical quantities, such as the
integration, differentiation, addition, multiplication,..., etc. This allows users to calculate and observe the
calculated result directly in “Plot view”. In addition, it also provides the maximum, minimum, ripple

calculation, and spectrum analysis of each physical quantity.

(1) Statistics table
Click ¥ to display the table as shown in figure 6.5.3.1. It shows the maximum, minimum, average,
root mean square (rms), Rip, and RipA of each physical quantity within the interval selected by
cursors, as shown in figure 6.5.3.1. Here,

Rip = standard deviation/average,

RipA = (maximum - minimum) /average.
The related icon on the main toolbar area is described as follows.

- ¥ : The maximum, minimum, root mean square (rms), and ripple calculation of physical quantity.

23 Plot statistics j ‘:'i X
Plot Maximum Minimum
pos_err 276 -274 Ar: 0
Long(32 bit) samp: 2,682 samp: 19,126 Rip: 15588.8%
Rms: 422477
RipA: 202942%
vel_fof 212750 -205755 Avr. 1918.87
Float(32 bit) samp: 68,641 samp: 19,310 Rip: 2038.56%
Rms: 39117.4
RipA: 21809.9%
ref_acc 8.25189e+6 -8.68242e+6 Avr. -3433.88
Float(32 bit) samp: 2,682 samp: 69,199 Rip: -41396.7%
Rms: 1.42151e+6
} RipA: -493153% i
enc_pos 10,077 -38 A 5445 |
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 Statistics table

(2) Mathematical operation method

Select “Math operation” of “Tools” in the function menu or click * to open the window of figure
6.5.3.2 to do a proper mathematical operation. Here, take the addition as an operation example.
After clicking the option of “Linear”, choose “pos_err” and “vel_fbf” via the drop-down menu. Then,
name the new physical quantity in the “New plot name” field and set its color. Finally, click the
“Create” button to generate the physical quantity (“lin_1") of “pos_err” plus “vel_fbf’, as shown in
figure 6.5.3.3. Other mathematical operations are the same as that for addition. Not repeat them

here. The related icon on the main toolbar area is described as follows.

- ¥ : Mathematical operation.
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(3) Fast Fourier transform (FFT)

Click #! in the main toolbar area to appear the window of figure 6.5.3.4, and then choose the

required physical quantity to do the Fourier transform. Here, take “pos_err” as an example. Finally,

click the “Run FFT” button to generate the transformed graph, as shown in figure 6.5.3.5. To cancel

the result of Fourier transform, click % The related icon on the main toolbar area is described as

follows.

- %! . Do the fast Fourier transform for physical quantity.

- ® . cancel the fast Fourier transform.

W FFTver1l0

pos_err
o
P
pa
& Direct FFI.

Run FFT

2]
Extend to Power2.
Extend to Power2 by zeros, 2,228,224 steps
2,228,224 steps
12,145518 steps

Extend to Power2 cycly.

—
F . .

Samples: 78,867
Neer Power 2: 131,072

2,228,224 steps

Cancel | ‘

steps: 73
Figure6.5.3.4
7 MEGA-FABS Motion Systems, Plot view, Ver 8.52 ‘I el
File View Tools Plots —
%%%x—v]&. |i 2t z| % |FET R Eﬁiﬂi & | |mx b F Of| B
v Amp 18 i
Eve
A 14 =
12
10
8 1
B
4
2 |
c [
v DB - -
! x
0 @
-20
40
2
-60
80
-100)
-120)
2lMaRUEt e 1000 2000 3000 4000 5000 6000 7000
FFT pos_err Frequency (Hz)

Save to: D:\08-E&12E Ff\Figure 5-1\Fig 5-10.gpp

(4) Natural logarithm

Figure6.5.3.5

The natural logarithm function is to express the X axis in the logarithmic form. It is only applicable

after the Fourier transform is completed. The related icon on the main toolbar area is described as

follows.

6-20

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

Important tasks of servo drive include whether the time from the motor starting moving to arriving the
position, i.e. “Move & Settle” (see Section 3.7), is very small, and whether the position error is very small
and the velocity is very smooth during motion. These performance improvements can be achieved by
tuning gains and parameters. The simplest way of D2 drive to adjust the performance of motor motion is
to tune the common gain (“Primary CG”). The greater the common gain is, the stronger the servo rigidity
is. However, if the servo rigidity is too strong, the system vibration or electrical noise may be generated.
These phenomena are various with the mechanical status.

+ = Performance center ) 7h 1 1 L@ﬂiﬁ
Advance | (= i =
A i EEPE SR i
g ains Position Velocity
Ripple
Targetradius: 8.8180 rev Set scope
Debounce time: 18.0 msec
Move time:| 118.9 msec
m Settling time: 9.9 msec
| Total time:| 120.8 msec
-] bl limit
enable sw limi e
P1 il P2
0.000 P ) 0 (] (4 o L (T (] o D] 0 | 1.000
h [
Disable(F12) Motion Protection Primary CG Common
Position Units Speed 20.0000 revis .
Zero rev ﬂ Acc. 2124.72 rev/s"2 Ga|n
Dec.|2124.72 revis'2
Stop motion Dec. kill 4249 .44 revis"2
Smooth factor 188
Status
_AHardware Enable Input
@« p2p B Repeat P1/ 8.008 GOfiP1 _ASoftware Enabled
Dwell time:
1000 msec P2/ 1.080 GofiP2 ::Servo ready
STO function active
© Relaivemove  Distance o i APhase Initialized
 Jog Jog current _J* ._M MMoving
i A_amp M Homed

SM mode
" Home A ome M

=)

Figure6.6.1 Performance center

When using only common gain cannot fulfill the required performance, this system also provides
“Advanced gains”, included functions of “Filter”, “Acc feedforward”, “Schedule Gains + vpg”, “Analog

input”, “current loop”, and so on.
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6.6.1 Filter

The filter is located in the servo control loop on the inside of drive. Its main purposes are to eliminate the
control problem caused by the high-frequency vibration of system, and to deal with the resonant
frequency of overall mechanical system. The performance of system control can be enhanced via the
filter. D2 drive provides two filters that can be used simultaneously and set in the form of low pass filter or
notch filter. To design a filter, the frequency analyzer is usually used to analyze the system characteristic.
By clicking the “Bode...” button given in figure 6.6.1.1, the simulation interface of “Bode plot” is appeared

for the filter design. Settings of two common used filters are described in the following.

|® Advanced gains 1 —1 culslE)
Filter Acc Schedule Analog current VSF Friction .
feedforward | Gains +vpg | input loop Compens’
Bode...
Filter 1 Filter 2
f1.fr 200.000 f2.fr 0.006000
f1.xi 8.707187 f2.xi 8.707000
M f1.k1 0.800000 f2.k1/ 8.000000
f1.k2| 8.900000 f2.k2| 8.900000
¢ Low passfilter  cut-off frequncy/ 200  Lowpassfilter  cut-offfrequncy 208
" Notch filter Notch frequncy| 288 " Notch filter Notch frequncy 286
" Disable filter (" Disable filter

Generate filter Generate filter

[v Activate f3

Figure6.6.1.1 Filter

B Low pass filter

The setting of typical low pass filter is given as follows:

(1) fr: The cutoff frequency of filter. The unit is Hz. For general applications, a good effect can be
achieved at the setting of 500 Hz. Other cases can be considered to decrease this value.
However, the control performance will be reduced if the cutoff frequency is too small.

(2) xi: The damping ratio of filter. Its value ranges from 0O to 1.

(3) ki1:0.

(4) k2:0.
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|= PID filter
 Gain
& Gain(db)
" Phase
" Phase(deg)
" Nyquist
" Phase Gain
" Nichols
v Points
& Hertz
¢ Radlsec
Full screen
|
L% 10U ooU
1 Heriz 72508
Step | 8.85
Filter coffiecents
First Second 4
fr/ 500 fr
vi|8.707107 1 8.707 Set default
Kij 8 ki@ Disable filter
<k ik Help...

Figure6.6.1.2 Low pass filter

®  Notch Filter

When the system has an inappropriate resonance frequency (for example, between 10 and 250 Hz)

that cannot be eliminated by the mechanism correction or design enhancement, the notch filter can

be used to improve this problem. In general, the notch filter should be set according to the result of

frequency analysis. Refer to Section 6.6.3.

The setting of typical notch filter is given as follows:

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

(2) xi: The damping ratio of filter. Its value ranges from 0 to 1. The closer to 0 this value is, the
narrower the filtering frequency band is; while the closer to 1 this value is, the wider the filtering
frequency band is.

(3) ki:0.

(4) k2:1.
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[ PID filter 1 ‘ P ]
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& Gain(db) | 104000004000000 000090 (|

" Phase
" Phase(deg) | I A ! L 11 1E8]
" Nyquist

-10

¢ Phase _Gain
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{ -15
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| 1351
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fr 208 ir 208
il0.5 8.5 Set default
k1 k18 Disable filter
k2|1 k2|1 Help...

Figure6.6.1.3 Notch filter

B Automatic resonance suppression filter (f3)
After the auto gain tuning is successful, the automatic resonance suppression filter (f3) will be set
and started automatically. However, after the auto gain tuning is completed, when the system
vibration cannot be effectively suppressed by the f3 filter at driving the motor, cancel the check of
“Activate f3” option in the “Filter” tab of “Advanced gains” window, as shown in the red box of figure
6.6.1.1. Then, modify “Filter 1” and “Filter 2” in manual to achieve an effective vibration suppression.

6.6.2 Acceleration feed-forward

The position error of servo control is usually large in the motion phase of acceleration or deceleration.
Especially for applications with a large moving mass or moment of inertial, this problem is more likely to
occur. By setting the parameter of acceleration feed-forward, the position error can be reduced effectively

in the acceleration/deceleration phase.

Following steps are used to adjust the acceleration feed-forward.
Step 1: Click the “Set scope...” button to display the “Scope” window.
Step 2: Step 2. Set “Acc feedforward gain” in figure 6.6.2.1 to O.

Step 3:  Set the maximum acceleration for path planning, and let the motor do the point-to-point motion.
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|= Advanced gains ) ﬂ[-z_i-J
Filter Acc Schedule Analog current VSF Friction .
feedforward | Gains +vpg | input loop Compens’

Acc feedforward gain
8.060000

Tune acc feedforward gain

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 feed-forward

Step 4: Record the maximum of “Command Current” in the acceleration phase, as shown in figure
6.6.2.2. It can be observed from the figure that “Command Current” is 16 in the acceleration
phase. When the motor starts moving, “Scope” will be shown as figure 6.6.2.2. Use the button
of “Toggle scopes windows (Page UP)” to change to the graph with a single physical quantity.
Repeatedly clicking this button will switch to the graph of “Command Current”, “Reference

Acceleration”, or “Position Error” to facilitate the observation of graphic value.

“Command
Current” is 16.

—4_86865 (0.1 peak sqopes
“Reference windows
Acceleration” is (Page UP)
950,000 count/s?. 7

28 Reference Accelerat » 8| count/e"2

J ‘L “Position Error”
m.u'.n1l’w r\j‘u.w.u o '.\»1(,.«.-“«,1(,, is 90 counts.
-58 i
4 Position Error -1 | count
DSP rate=15000Hz, Rate=211.6Hz Time(s) 18

Figure6.6.2.2Trajectory result of motor movement
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Step 5: Record the maximum of “Reference Acceleration” in the acceleration phase. In the example of

figure6.6.2.2, the maximum of “Reference Acceleration is 950,000 count/s2.

Step 6: Dividing the value obtained in Step 4 by the value obtained in Step 5, Acc feedforward gain =
Command Current/Reference Acceleration = 16/950,000 =1.68421*10.

Step 7:  Enter the result obtained in Step 6 into the “Acc feed forward gain” field, as shown in figure

|® Advanced gains S| B |
Filter Acc Schedule Analog current VSF Friction i
feedforward | Cains +vpg | input loop Compens' R

Acc feedforward gain
1.68421e-5

Figure6.6.2.3 Acceleration feed-forward gain

Step 8: Observe whether “Position Error” is reduced. As shown in figure 6.6.2.4, the position error in the

acceleration phase is decreased from 90 counts in figure 6.6.2.2 to 65 counts.

:_j Scope: Axis: X

“Position Error”
is 65 counts.

4 Position Error -1 | count

DSF rate=15000Hz, Rate=202 8Hz Time(s) 18

Figure6.6.2.4 Result of adding acceleration feed-forward
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6.6.3 Schedule gains and velocity loop gain

Schedule gains

A complete motion can be roughly divided into three phases (see Section 3.7):

(1) Move: From the start to the end of path planning.

(2) Settling: From the end of path planning to the in-position phase.

(3) In-position: Output an in-position signal.

The main purpose of “Schedule gain” is to adjust the output servo stiffness of each motion phase
(“Move”, “Settling”, “In-position”) by changing the servo gain. The gain of each phase is adjusted in
proportion. When it is set to 1, it means that the original servo gain is used. When it is less than 1, the
gain of this phase is lowered. The corresponding parameter of each phase is given as follows.

(1) Move: sg_run.

(2) Settling: sg_stop.

(3) In-position: sg_idle.

If “CG” = 0.5 and “sg_run” = 1.2, this means that the actual servo gain in the “Move” phase is
changed to 0.5 x 1.2 =0.6.

The “Settling” and “In-position” phases use the same setting method to change the originally fixed
servo gain to the gain met the different requirement in each motion phase via “Schedule gains”.

Filter Acc Schedule Analog current VSF Friction .
feedforward  Gains +vpg | input loop Compens’
Schedule Gains vpg..
Velocity Velocity loop gain (Primary vpg)
0.808276756

Freq analyzer

Time
sg_run sg_stop sg_idle
1.0008 1.0008 1.000
Moving Settling In position

Scheduled Gains according to /0

Secondary CG Secondary vpg
0.300000 Copy from Primary CG 0.00462428 Copy from Primary vpg

Figure6.6.3.1 Schedule gains
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B Velocity loop gain (vpg)

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

calculated by parameters set in the configuration center. This value is not to be modified under the

normal case. However, it can be re-adjusted by using “Freq analyzer”.

Step 1:

Breamamoits i I I s
Fle Modes View -
 Gain Fr.[7508 Step/dcol  Dedl Current
@ [Gain(db) plant Pk
 Phase (| Ampiitute FEEGRGE Close loop dcb gain
 ph(deg) | Signal offs[@ vog
© Nyquist Signal [R_dis Eurh
© ph+gain Input/ ¥_connand Loac: o
© Nichols Output[Fwe1F5
Set default
[y # Points Run | freq range‘
= o L
I~ odb cut
I & Herz Enable
 Radisec 10
SM enable
Full scr
mEnabled g
Z{Phase Initialized
™ SM mode 4
Sm_ampi(0.1%)
crrint || 33,5876 %
e g
el 12
Idle time T
0.1
Datatime &
0.1
Wi cycles
1
-0
Step
8.1 10 100 1000
5 Hertz 7508
————— - =

Click the “Freq analyzer” button to appear the window of figure 6.6.3.2.

Step 2: Click the “Enable” button.

Step 3:

Figure6.6.3.2

Click the “Run” button to start the frequency analyzer. The motor will be in the

low-frequency vibration and then gradually issue a high-frequency sound. After it is

completed, a frequency response will be drawn on the window, as shown in figure 6.6.3.3.

£ Freq analyzer junior 116, 510 - a

=i

File Modes View
 Gain Fr.[7588
@ Gain(db)
¢ Phase Amplitute| 18. 6861
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¥ Points
¥ Odb cut
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Full ser
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crrinf || 33,5876
delete

delete all

Idle time.
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Data time
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Min cycles
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plant plant
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Load Loop->
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Hertz 7560
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Step 4: Click the left mouse button on the frequency response diagram to appear the cursor line of
-20 dB. Press and hold the left mouse button to drag the cursor line to close to the line of
frequency response, as shown in figure 6.6.3.4. Dragging the line will re-calculate the gain
and display the vpg value at any time. The gain is increased when the cursor line is
dragged downward; while decreased when it is dragged upward.

Step 5:  Click the “Send” button to send the velocity loop gain to the drive. If the setting needs to be
saved, do not forget to save it in the drive’s Flash.

File Modes View
© Gain Fr.[7580 I Step./dcol ~ Dedl Current
@ Gain(db) plant Pl

" Phase Amplitute | 18, 6866

¢ ph(deg) | Signal offs @ I vpg: 0000231465 :: | vpg Is got
" Nyquist

Signal[R_disturh .
" phegain input TR Load: 531328e-6 Kg*m*2 Loop > via the
¢ Nichol = constructor .
TS Output[ B we1 ¥ automatic
|7 Points = | T I fs;et default ;
4 eq.cange) | calculation.
¥ Odb cut
' @ Heriz - Gdin(db
(" Radlsec / 20
SM enable <
Full scr —] \
Disatle // = e Qursor
- = line
TR 0
APhase Initialized \\
®SM mode B0
- sm_ampl(0.1%)
Cirinf_|| [33.58%6 kd
e LI AL S LIS | [ R} A | \\g : === Frequency
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idle time N /b line
o S 5 0 A I I i 5
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Step
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——— T ——— ==
Figure6.6.3.4
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6.6.4  Analog input

When the voltage mode is used, the voltage command sent by the host controller may contain the DC
bias due to various factors. This will lead to the command distortion and affect the performance. In this
case, this function can be used to compensate and correct the voltage. The compensation is very simple.
As long as clicking the “Set Offset” button in the following figure, the measurement and offset correction

will be executed automatically.

r Y
[ Advanced gans (=] et
Filter Acc Schedule Analog current VSF Friction
feedforward Gains +vpg input loop Compens’

El

L
)
n &« s

48 Nnalog Command -17.838 nU
DSP rate=15000Hz Rate=374.8Hz Time(s) 18
Offset

Analog input offset © . 00O mv

Sel Offset

Figure6.6.4.1 Analog input

6.6.5 Current loop

Gain values of current loop, “Ki” and “Kp”, are basically calculated according to motor parameters when
the motor model is selected in the configuration center. They are usually not required for further

adjustment. However, if the motor parameter is not set correctly, this function can be used to adjust.

| = Advanced gains \ \ E@I&
Filter Acc Schedule Analog cument VSF Friction )
feedforward | Gains +vpg | input loop Compens’

Pl parameters

Kil 946 .746
Kp 1327.32
Current filter
Frequency 8.000000 Hz
Damping factor(xi) 8.707000

Freq analyzer

Figure6.6.5.1 Current loop
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6.6.6  Vibration suppression feature

The vibration suppression feature (VSF) is used to suppress the vibration generated by the motor during
the movement. Especially when the load of mechanism is the cantilever, the vibration is particularly
evident. Through the “VSF” tab in the “Advanced gains” window, the effect of vibration suppression can
be achieved by setting “Frequency” and “VSF factor”, and checking the “enable VSF” option. The setting
range of “Frequency” is 0.1 - 200 Hz, and the range of “VSF factor” is 0.7 - 1.5. Generally, the value of
“VSF factor” is recommended to be 1.0, same as the default value. Note that “enable VSF” cannot be
checked or unchecked while the motor is moving; otherwise the motor will generate an unexpected

vibration and error.

|® Advanced gains ! —‘V"". ﬂ‘ﬁ
Filter Acc Schedule Analog current VSF Friction !
feedforward | Gains +vpg | input loop Compens’
[~ enable VSF
Frequency  @.000000 Hz (0.1 ~200)
m VSF factor | 1.00000 (0.7 ~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.

Figure6.6.6.1 Vibration suppression feature (VSF)

The following is the operation method for finding the vibration frequency and starting the vibration

suppression feature.

Step 1: Set the pre-planned acceleration, deceleration, speed, and travel. Then make the motor do the
back-and-forth motion.
Step 2:  Open “Scope” to observe “Position Error” and “Reference Velocity”, as shown in figure6.6.6.2.

Step 3:  Click (“Plot view”) at the right side of the “Scope” window to analyze captured graphs.
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Figure6.6.6.2

Step 4: Enlarge the graph of “Position Error” at the end of motion command. Set the observed range in
the window, as shown in figure 6.6.6.3, and then click |+ at the toolbar of window to enlarge

the set range. Refer to Section 6.5 for related operations.

Eile View Tools

BEEEw : 7 | AL | B D F DO |

|V pos_err

1{7 ref_vel
Press the = Press the
right mouse left mouse
button in the button in
window and the window
drag the line and drag
to cover the the line to
vibration the gnd of
range. motion
command.

19/7/2811 2 6
Time (sec)
dt=0.8948 1/7dt=1.1175%Hz=

Figure6.6.6.3
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Step 5: Click T at the toolbar of “Plot view” window to open the operation window for fast Fourier

transform (FFT). Execute FFT on pos_err, as shown in figure6.6.6.4.

Samples: 9,638
Neer Power 2: 16384

" Extend to PowerZ. 229376 steps

" Extend to Power2 by zewros, 229376 steps

{" Extend to PowerZ2 cycly. 229376 steps
Press thls FF 1,187,458 steps
button to start Cancel
to execute steps:

Figure6.6.6.4
Step 6: After FFT is completed, the window of figure 6.6.6.5 appears.

_‘)Z MEGA-FABS Motion Systems, Plot view,

Fle View Tools

=R =FTh R & I mex m F Oy

v Amp
A._[1744056

™ Arg
-180.534

1:26:3
19-72-2811 2888 4888

Freguency (Hz>

FFI posz_err
dF=283.3823H=

Figure6.6.6.5
Step 7:  Enlarge the low-frequency region to observe the maximum amplitude of vibration frequency, as
shown in figure 6.6.6.6.

Step 8: Enter the value of low-frequency vibration frequency (this example is 6.7 Hz) into the

“Frequency” field in the “VSF” tab of “Advanced gains” window.

Step 9: Check the “enable VSF” option to enable the vibration suppression feature, as shown in figure

6.6.6.7. Note that: Do not check or uncheck the “enable VSF” option during motor motion.

Step 10: After the vibration suppression feature is enabled, it is found from “Scope” that “Position Error”

has become smaller when the motor is stopped, as shown in figure 6.6.6.8.
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Figure6.6.6.6

LR S )

Filter Acc Schedule Analog current
feedforward | Gains +vpg | input loop

v enable VSF

Frequency | 6.2 Hz (0.1 ~ 200)
VSF factor | 1 .00008 (0.7 ~15)

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

1. Use scope or data collection tool 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
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Figure6.6.6.8

6.6.7 Friction compensation

i B @

-
-
=
+

count/s

count
Time(s) 30

VSF is enabled

In the operation of drive element, there is always the mechanical friction to affect the efficiency and

function of movement. D2-series drives provide a friction compensation method to reduce the effect of

friction, as shown in figure 6.6.7.1.

I Advanced gains =3

friction compensation| 8.800008
Tune friction cornpensation

1 Press Set scope..

2. SetFriction Compensation value to 0.

3. Put Dwell time to 500ms.

Filter Acc Schedule Analog

current VSF Friction )
feedforward | Gains +wpg | input Compens’

0.1% drive peak cur

4. Let motor move back and forth at the desired velocity.

B. Putthe average value into Friction Campensation values

7. See the position eror at the start of motion reduce.

5. Observe the command during constant speed motion, and calculate average value.

Figure6.6.7.1 Friction compensation
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Before using the friction compensation function, the Lightening HMI provides a convenient set of steps.

The friction compensation can be successfully added after completing each step.
Step 1:  Click the “Set scope” button to show the “Scope” window.

Step 2:  Set “friction compensation” in figure 6.6.7.1 to O.

Step 3:  Set “Dwell time” to 500 ms.

Step 4: Set the desired speed and make the motor to do the back-and-forth motion. Observing “Position
Error” in “Scope” can determine whether the friction compensation is necessary to add or not. If
the motor has a large position error at the start, as shown in the left side of figure 6.6.7.2, the
friction compensation can be added to improve the position error.

Step 5: Observe “Command Current” at the constant speed, and calculate the average value. In the

example of figure 6.6.7.2, the average value of “Command Current” is 20.
Step 6: Enter the average value obtained from Step 5 into the “friction compensation” field.

Step 7:  Observe whether “Position Error” is reduced at the start of motor movement. As shown in the
right side of figure 6.6.7.2, it can be found that the friction compensation does reduce the

position error.

[T EGA-FABS Motion Syeme:

BEE"C T OK BEERL 9 Lo % ¥
Vpos_,err 289
el old 100

Posmon = “’7‘*‘“ 1

100}

error -200)
Q;ﬁ_vel e T T 1 [r— I I Iﬁ;‘ g\ ‘ S ')
‘,”\,,14_‘(.JL\J.14\,'K\»'
The motor has a ‘ ‘ ‘
wane s large p05| = J #I I = =
error in th ar j

50066,

] L -
W ‘WMLVW, W LTV / W u W
D _GOﬂSfaﬁ’i_—ﬁ—d—

o
%
i b

speed

s I I I
6:56:36

2571872811 a8 5 19 15 20 25 38 35 40 45 58

£=24.8925 e BN — -
Disable the friction compensation Enable the friction compensation

|

Figure6.6.7.2
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6.7 Loop constructor

“Loop constructor” allows users to confirm the stability of control system. It has spectrum analysis tools,
such as Nyquist, Nichols, and Bode, and provides users for adjusting filters and gain values (vpg, vig,
ppg, and CG). This function can directly adjust parameters to observe the frequency response of control
system. To open the “Loop constructor” window, click the “Loop constructor” option in the “Tools” menu of
Lightening, as shown in figure 6.7.1. The “Loop constructor” window is given in figure 6.7.2.

% : - » - = = = G l P -
&% Lightening, version 0.184A, com18, 115200 —M:’
Conf/Tune [Tools| Language About
Communication setup... (Ctrl+N) A R
£ 8 2l & =
—— Open plotview... (Ctrl+G)
=t Driv| Data colleces Firmware version
= n ata collection... @8.234
| Scope... (Ctrl+P)
| Encoder test/tune_..
PDL... (Ctrl+U) Stand—alone position mode
I Loop constructor...

Reset amplifier

Upgrade/downgrade firmware...

Set parameters to factory default

Lastwarning

Quick view
P:::f:: units :,
30 Actual current ~| ©.000000 A_amp
1 Feedback position ll 99?91 count
18 Feedback velocity ﬂ 1.62460 count/s
Communication ok C:AHIWIN\dcellightening.dce -= tamuz(0) , C:\I-HWIN\dcé\tamuz\deO
e 4

Figure6.7.1 Open “Loop constructor” from “Tools”

View
Galn tunlng I wpg tools -[.-:\-:r- Plant :fl_ Velconfroller & Pos controller ..F:;r.r:a.ll:gin:--- P :ml.a‘:;in: -
¥pa| 8 [ o G margin; — G margin:---
vig 8 - o bandwidih: - bandwidth: ---
Filter | Fifter Gain 3ain(dk _A Il |
Tolz | Gain(db)
. i " Ph i i i
Filter ::. : pozen Control loop Gain margin and phase margin
) ~ Myquist
ki) @ + ph+gain .
fki@e i Spectrum analy5|s 0
*[~ Show filter 1 Foints
2 Win
ppg| @ Odb cut I | -5
cole * Heriz Window adjustment
" Radisec | ! -10
Full scr 1 10 100 1000
_ . = o Lzal
Gain tuning
0
L5
Step 10
a.1 1 10 100 1000
1 Hertz 20808

Figure6.7.2 Loop constructor interface
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6.7.1 Load/Save file

Before using “Loop constructor” to analyze the control system, the control system and gains must be
loaded by selecting the “Load” option in the “File” menu of “Loop constructor” window. There are three
methods of loading file: (1) “Load plant + gains from file...”, (2) “Load plant from file...”, and (3) “Load

gains from file...”, as shown in figure 6.7.1.1.

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

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

ﬁ Loop constracior 0.21

Load plantt gains from file,. Vel loog Pos loop
Save : A" Pos controller P margin: - P margin: -
Load plant from file... o G margin:-- G margin: -
2ot gains from controlleridoive Load gadns from file... o bandwidth: -— bandwidth: -
Set gadns fo defanlt
. . Gain Gain(db)
Send gadns to controllerd rive - - T T T 10
ffr @ " Phase
1 @ ; ph{deg) | | | 5
Myguist
flkl @ @ phegain
flkz @ " Nichols 0
*[™ Show filter 1 ¥ Points
@ ¥ 2Win -
Pa I~ odb cut t i f =
cG e @ Herz
" Radisec | I -10
Full scr 1 10 100 1000
10
0
34
Step 10
a.1 1 10 100 1000
1 Hertz 2888

Figure6.7.1.1 Loop constructor - load data from file

After using “Loop constructor” to analyze the control system, if it is needed to save the control system and
gain parameters, select the “Save” option in the “File” menu of “Loop constructor” window. There are
three methods of saving file: (1) “Save plant + gains to file...”, (2) “Save plant to file...”, and (3) “Save

gains to file...”, as shown in figure 6.7.1.2.

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

(3) Save gains to file...: Save the .gns file. This file contains the control gain.
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Figure6.7.1.2 Loop constructor - save data to file

Spectrum analysis tools of “Loop constructor” can analyze and simulate the Nyquist, Bode, and Nichols

diagrams of control system. By using this function, the frequency response of control system can be

obtained.

6.7.2.1 Frequency response function

The frequency response can be expressed by the transfer function of dynamic system, which indicates

the relative relationship between the input signal and the output signal of dynamic system. The control

architecture of drive is shown in figure 6.7.2.1.1.

V(s) C(s)

Positi

Current feedback

Velocity feedback

drdt

on feedback

HIWIN MIKROSYSTEM CORP.

Figure6.7.2.1.1 Control structure of the drive
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(1)
(2)
3)
(4)
()

(6)

U (s): System input. It is the drive command.

Y (s): System output. It is the position feedback of encoder.

Plant: PL(s) is the relationship between the drive command and the feedback position. The plant
contains the mechanical platform, motor, and feedback system.

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

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

Close loop: The transfer function of close 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(S)).

6.7.2.2 Nyquist

The

“Nyquist” option of “Loop constructor” can analyze and simulate frequency responses of “Vel open

loop” (velocity open loop) and “Pos open loop” (position open loop) of control system. Using the check

method can select to analyze and simulate the Nyquist diagram of “Velocity open loop” or “Position open

loop”. It can also select two loops to analyze and simulate at the same time. The Nyquist plot of “Pos open

loop” is shown in figure 6.7.2.2.1. Clicking the curve on the Nyquist plot displays the value of frequency

response for the analysis of control system.

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

()

6-40

Pos open loop: The frequency response of the position open loop of control system.
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Figure6.7.2.2.1 Nyquist plot of position open loop
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6.7.2.3 Bode

The “ph + gain” option of “Loop constructor” can analyze and simulate frequency responses of “Vel
controller”, “Vel open loop”, “Vel close loop”, “Pos controller”, “Pos open loop”, and “Pos close loop” of
control system. Using the check method can select to analyze and simulate the Bode diagram of velocity
loop or position loop. It can also select six loops to analyze and simulate at the same time. Bode plots of
“Vel close loop” and “Pos close loop” are shown in figure 6.7.2.3.1. Clicking the curve on the Bode plot

displays the value of frequency response for the analysis of control system.

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

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

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

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

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

(6) Pos close loop (Position close loop): The frequency response of the position close loop of control

S P —— [DEE
File  View
Graph selection Velloop Fos loop
I vpg tools *[v Vel Plant A velcontraller & Pos contraller P margin: 90.0 (49 8Hz) P rmargin: 97.5 (5.1Hz)
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vin| 314 7 yelcloseloop O Fos close logp handwidth: 181.1Hz bandwidth: 8.6Hz
Filer | Filter £ Gain Gain(db) .
1z « Gain(dh) sl
.| 8 " Phase M—/r— W
1.2 0767 ? EI”(“E_Q: 40
Iyquis \_“L\
kil & phegain H\_‘_z‘
flkz o " Nichols - —

*[~ Showfilter 1 v Points %% Lo
¥ 2in -.l...."'-l-._
prg| 314 I odo cut L
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cG0.3  Herkz —3255% gh i
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Figure6.7.2.3.1 Bode plots of velocity close loop and position close loop

HIWIN MIKROSYSTEM CORP. 6-41



HIWIN. MIKROSYSTEM

MDO7UEO01-2404

Drive tuning D2 Series Servo Drive User Manual

6.7.2.4 Nichols

The “Nichols” option of “Loop constructor” can analyze and simulate frequency responses of “Vel open
loop” and “Pos open loop” of control system. Using the check method can select to analyze and simulate
the Nichols diagram of “Vel open loop” or “Pos open loop”. It can also select two loops to analyze and
simulate at the same time. Nichols plots of “Vel open loop” and “Pos open loop” are shown in figure
6.7.2.4.1. Clicking the curve on the Nichols plot displays the value of frequency response for the analysis
of control system.

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

(2) Pos open loop (Position open loop): The frequency response of the position open loop of control

System
! Loop constructor 0.21 =033
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1 2 40
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Figure6.7.2.4.1 Nichols plots of velocity open loop and position open loop

The control loop of drive provides two filters, which can be used at the same time. They are designed to

suppress the high-frequency noise, machine vibration, shortage structure rigidity, and so on.
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6.7.3.1 Low pass filter

The low pass filter in the control system is used to suppress the high-frequency noise or machine
vibration. The Bode plot of low pass filter is given in figure 6.7.3.1.1. Modifying the filter parameters (fr, xi)
will affect the frequency response of various control loop analysis. This is used to simulate the frequency
response of control system plus low pass filter to facilitate the actual adjustment.

(1) fr: The cutoff frequency of filter. The unit is Hz. For general applications, a good effect can be
achieved at the setting of 500 Hz. Other cases can be considered to decrease this value. However,
the control performance will be reduced if the cutoff frequency is too small.

(2) xi: The damping ratio of filter. Its value ranges from 0 to 1.

(3) Kk1: Low pass filter = 0.

(4) k2: Low pass filter = 0.
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Figure6.7.3.1.1 Low pass filter
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6.7.3.2 Notch filter

When the mechanism system has an inappropriate resonance frequency and the resonance
phenomenon cannot be eliminated by modifying the design of mechanism, this problem can be improved
by using a notch filter. The Bode plot of notch filter is given in figure 6.7.3.2.1. Modifying the filter
parameters (fr, xi) will affect the frequency response of various control loop analysis. This is used to
simulate the frequency response of control system plus notch filter to facilitate the actual adjustment.

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

(2) xi: The damping ratio of filter. Its value ranges from 0 to 1. The closer to 0 the narrower the filtering
frequency band is, the closer to 1 the wider the filtering frequency band is.

(3) Kk1: Notch filter =0

(4) k2: Notch filter = 1
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Figure6.7.3.2.1 Notch filter
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6.7.4  Gain tuning

“Loop constructor” provides gain values of velocity loop (vpg, vig) and position loop (ppg), and common
gains (CG). Refer to Section 6.6 for more information. These parameters can be used to tune gains to

simulate the stability of control system after gain tuning, as shown in figure 6.7.4.1.
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Figure6.7.4.1 Loop constructor - gains
(1) Velocity loop
Gains of velocity loop are vpg and vig, where vpg is the proportional gain of velocity loop and vig is
the integral gain of velocity loop.
® vpg: Tuning vpg affects the transient response of velocity loop and increase the bandwidth of
velocity loop.
® vig: Tuning vig affects the steady-state error of velocity loop, but the excessive adjustment may

cause the system instability.

(2) Position loop
The proportional gain of position loop is ppg.
® ppg: Tuning ppg affects the transient response of position loop and increase the bandwidth of

position loop.
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6.7.5  Spectrum analysis

“Loop constructor” provides the gain margin, phase margin, and bandwidth of velocity loop and position

loop. This function can be used to tune gains to simulate the stability of control system after gain tuning,

as shown in figure 6.7.5.1. Here, “P margin” is the phase margin, and “G margin” is the gain margin. Refer

to Section 3.6 for more information.

= Loop constructor 021
File View
Graph selection el loop Pos [oop
[ wpgtools *[/ velPlant 47 Velcontroller & Pos controller P rnargin: 63.1 (93.3Hz) P margin: 43.3 (56 2Hz)
vpo 880401434 #~ welopenloop ¢ Pos openloop G margin: 15.0 (B37 . 1HZ) G margin: 18.7 (205.0Hz)
vig| 314 O velliesale L s Gliee handwidth: 143.0Hz hancwidth: 42.2Hz
Filter | Filter ™~ Gain Giginrdhl
1z  Gain(dh)
1.1 968 " Phase "\
Tl 8787 & i)
= " Myguist
. + ph+gain
fl.kz @ " Michols
*[™ Show filter 1 ¥ Points
v 2Win
ppo; 314 [~ Odb cut
CG a.9 & Herz
" Radisec
Full scr 10 100 1000
FPhageideq]
.QD\\4
-180 \\
| \\
50 \
Step \\1
8.1 10 100 1000
5 Herz 6294.63

Figure6.7.5.1 Loop constructor - P margin and G margin

6.8 Encoder signal confirmation

The encoder plays an important role in the servo motor control, which provides the information about

drive position or angle to achieve the servo loop control. For D2-series drives, the encoder output signal

can be ensured via HMI.

6-46

HIWIN MIKROSYSTEM CORP.



HIWIN. MIKROSYSTEM

MDO7UE01-2404

D2 Series Servo Drive User Manual Drive tuning

(1) Encoder confirmation function

Click ® in the window of performance center or select the “Encoder test/tune” option in the
function menu of “Tools” to open this function window for observing whether the value or signal of

encoder is normal. The function window for digital encoder is shown in figure 6.8.1.

Yiew

- Encoder type: Digital
S

Position 26 .878 mm)|
I |

Figure6.8.1 Digital encoder

(2) Encoder value confirmation
The signal of digital encoder is comprised of two digital pulses with 90°-phase difference. For D2
drive, this function can be used to check whether the encoder value is correct. For example, move
the motor with a known distance in manual to check whether the read “Position” is the same as the

moved distance.

(3) Index signal confirmation
The Z-phase signal of encoder can be used to confirm whether the signal is normally received via
the “Index” light in figure 6.8.1. When the drive gets the Z-phase signal, the “Index” light on the

window flashes green.

6.9 Error map function

The motor accuracy is usually determined by the linear encoder used on the positioning platform. The
positioning accuracy is usually measured and corrected by using a laser interferometer, so that the
positioning error table can be obtained. D2 drive has an error map function. By inputting and saving the
error table to the drive via HMI, the drive can use this information to calculate the compensation value at

the fixed distance by using the linear interpolation manner to improve the positioning accuracy.

After measuring the positioning accuracy and obtaining the error table, set the compensation interval
(“Interval”) and total compensation points (“Total points”) first, and then input the error compensation

value into the table one by one.
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Note:

(1) “Error map” takes the home position as the start position, and compensates the position in the positive
direction. Therefore, complete the homing procedure before enabling the error map function.

(2) When the host controller needs to receive the feedback pulse outputted from the drive, and also to enable the
error map function, set “Encoder output” in the “Encoder” tab to “Use emulated encoder”.

6.9.1 Set error map

The following describes steps of enabling the error map function for D2 drive.
Step 1: Go to the application center and select the “Error Map” tab to open the window of error map

function, as shown in figure 6.9.1.1.

Open . Get table fi flash
i Open/save file Se d"’ :1 '°""ﬂ a: Get from/ send to
end table to flas!
Save as ... F|3.Sh
A Compare error map table to flash
rﬂt," =—ncn ‘
File WFlash Jview — — — ‘
Homing Backlash Ermor map ‘
File: untitied.emp Time: 16/Jul /2015 10:08:15
| ~Map attributes Status
¥ Error map enable
Interval | 168 mm MErormapactive  M{Homed Error compensation
Total points |11 curve
Error compensation value
for each position
Position Error Error (mm)
nn nn 0.01:
olfle
100 | 8.0882 0.005+
2 200 § 8.01 X
3 300 | @.094
400 | -8.6806
500 § -8.614 :
500 | -9.084 -0.005:
700 |@ :
800 | 0.004 S
900 | 8.68686 -
1000 | Rl el
0 100 200 300 400 500 600 700 800 900 1000 1100
2 Encoder (mm )
L——w ———

Figure6.9.1.1 Error map window

Step 2: Set the compensation interval (“Interval”) and total compensation points (“Total points”), and
then enter the error compensation value into the “Error” field. If a different custom unit is
needed, click the unit field to set different unit. Taking the example of figure 6.9.1.2, the
compensation range is from 0 to 1,000 mm, the compensation interval is 100 mm, and the total
compensation point is 11 points. The value in the “Error” field is obtained from the error
measurement of laser interferometer. For example, when the target position is 100 mm, the

laser measurement returns to 100.002 mm.
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Map attribute:
. Interval | 188 mm
The_dlsplayed Total points | 11
reminder to P —
. _» Modified
|nform that the * Data different from flash *
modified
Compensa‘“on Index Position Error
nn mm
value has not =
0 |8
been saved to 4 100| (@.092
the drive’s 2 200/ [@.01
3 300 8.004
FIaSh' 4 400 -8.886
5 500 -0.914
600 -0.084
7 700 |@
8 800 8.0984
0 900 ©.806
10 1000 8.082

Figure6.9.1.2 Parameter setting of error map

Note:

(1) When the error compensation value is entered into the table, the entered value is rounded to an integer
multiple of encoder resolution. For example, if the encoder resolution is 2 um and the entered compensation
value is 1 um, the program will forcibly convert it to 2 um. If the input is 0.5 um, it will be converted to 0 um.

(2) Because the displayed accuracy is only to the third decimal, select the appropriate unit for “Position” and
“Error”.

Step 3:  Check the option of “Error map enable” (¥ Erormap enable ).

Step 4: Choose the “Send table to flash” option of “Flash” in the function menu. If there are other
parameters modified except error map parameters, and not yet saved in Flash, the following
window will be displayed. If there is no parameter needed to save except error map parameters,
go to Step 6.

Compare parameters RAM to FISH ‘ @

51 parameters are detected to be changed in RAM from Flash

Pl 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 tableffo flash.

Press 'Continue’ to send error map table to flash anyway
Press ‘Cancel to cancel

| " Continue | Cancel Details

| — A

Current parameters except error map parameters are different from those
in the drive’s Flash. If click the “Continue” button to save error map
parameters to Flash, servo parameters will be lost due to the forced
“Reset” action of drive.

Figure6.9.1.3
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Step 5:  Click the “Cancel” button and go to the HMI main window to save servo parameters into Flash.
After servo parameters are saved, redo Step 4.

Step 6:  When the “confirm” window appears, click the “Confirm” button to save error map parameters
into Flash. After error map parameters are saved, the drive will automatically execute the
“‘Reset” action.

confirm @

"O' Load error map table to flash?

Figure6.9.1.4

6.9.2 Enable error map

After setting the related parameter of error map described above, the drive has the ability of error
compensation. As soon as the motor completes the homing procedure, the drive starts the error map
immediately. There are two ways for D2 drive to complete the homing procedure. Just choose one of
them to use.

B  Homing with host controller
First, set the input function of “Home Ok, start err. map” in the 1/0O center (see Section 5.5). Assume
that this function is set to 12, as shown in figure 6.9.2.1. The host controller sends the motion
command to the drive via the pulse command or voltage command to let the motor move to the
home position. Then, it stops to send the motion command. The host controller must send the signal
to 12 through its digital control output. At this time, if the drive receives this signal, it thinks that the

homing procedure is completed and starts the error map function.

10 set/test @@@|
Inputs Outputs
State Invert

1 AXIS Enable | . -
12 Home OK.start err. map :I . r ‘
12 Mot Configured :I - r
14 Right Limit Switch :l ‘ -
15 Hot Configured ;I - r
I6 Left Limit Switch = o
I7 Mot Configured :l | r
12 Hot Configured ;I - r
19 Hot Configured 1' ‘ r

Figure6.9.2.1
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®  Stand-Alone homing

Go to the performance center and click the “Home” button (w) to execute the homing

procedure (see Section 6.2).

B How to confirm whether the error map function is enabled
At any time, if users want to confirm whether the error map function is already in use, go to the
“Status” area in the “Error map” window, and observe whether the “error map active” light is green.

The green light indicates that the error map function is enabled.

6.9.3 Save/open error map

The established error compensation value can be directly saved into the disk, and can also be directly
read from the disk. As shown in the following figure, click “File” in the function menu to do it. As described
in Section 6.9.1, the “Send Table to Flash” option of “Files” in the function menu can save the error map
table in the drive’s Flash. Note that, the “Save to Flash” button (™) in the main window cannot
automatically save the error map table in the drive’s Flash (see Section 5.8.1).

#A| Application center

* File Flash View
Jren Homing Backiash
Save : :
[File: C.\mega=fabs\d1_2_pttch4.emp|
v
B SEEFTT= -
A [ meen tabs ~l ok B~ WBERD: | | megn fobs 2] =20
D= 2% : CEEE : B 2% : EHAS
& i
e p210x 2014/3/19 F5 0526 1 s cp210x 2014/3/19 F505:26 1
= dee 2014/3/19 T4 05:26 1 dce 2014/3/19 T4 05:26 1
" & | 1d1.2_pitchd emp 2014/3/24 £50835 | | o | 1d1_2_pitchd emp 2014/3/24 £50835 |
SE =&
HiE HiE
¥ ¥
&hs &hs
a i
“w @
e « m 3 e ‘ il 5
wReEL: | ~| ) wreHw: | ~| [ mEEEe
TSR [Exvor map files (*emp) ~] EUH | RGBT [Enor map files (*emp) =] BUH J
Il _ |
Figure6.9.3.1
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6.9.4 Change start position

If it is needed to change the start position of error map, select the “Advanced” option of “View” in the
function menu to appear the window of figure 6.9.4.1. Enter the required start position of compensation in
the “Start position” field. In addition, pressing the “Next” button on the right side of window, the motor will
move the distance of one “Interval” in the forward; while pressing the “Previous” button, the motor will
move the distance of one “Interval” in the reversal. The “Error” value in the “Status” area is updated to the
error compensation value corresponding to the current position. The red dot on the graph of “Error Map” is

the “Encoder” value, and the “Feedback position” value is equal to the “Encoder” value plus the “Error”

value.

'S T = ~
A Application center e =@ &
[File Flash View
; Homing Backiash Error map Resolver Absolute resolver

File: untitted.emp Time: 16/Jul /2015 10:46:02
Map attributes Status
F(anposmon ] mm I ~
Interval 100 o A Emor map active AHomed
Total points | 11 Encoder, 99.998 mm
Error 8.082 mm
Feedback pos| 100.000 mm
=encoder+error
Index Position Error ~ |Error (mm)
Am nmn 0.01
0| [@ :
- 100 ©.802 0.005"
200 8.01
300 9.004
400 | [COTORGEEEE = | | EasaE e
500| -8.614
600 -8.804 -0.005:
700| [@ : \
9 5 :
800 '©.0884 001 f
900 0.006 '
1000 | @.982
0 100 200 300 400 500 600 700 800 900 1000 1100
Encoder (mm)
Lt
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 0.

(1) “Home offset” = 0 and “Start position” = 0
For the setting of both “Home offset” and “ Start position” being zero, the effective range of error map
takes the index as the boundary. The area from the index towards positive direction is the mapping

effective area; while the area from the index towards negative direction is the area without mapping.
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Table6.9.4.1
e SEl Mapping effective area
offset |position ppIng
Mapping effective area
A
o
0 0 // //// * position
mm | mm 7 .
index
Drive coordinate = 0

(2) “Home offset” # 0 and “Start position” = 0

For the setting of “Home offset” being nonzero and “Start position” being zero, the mapping effective

area is the same as that for the setting of both “Home offset” and “ Start position” being zero.

rlnorg mom % ﬁ ?////P/ //% + position
2277770
N N c[:)c:g/r?jinate index/ //// /f?:

(3) “Home offset” = 0 and “Start position” # 0

For the setting of “Home offset” being zero and “Start position” being nonzero, the mapping effective

area takes the index as the reference and will move corresponding to “Start position”.
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Table6.9.4.3
loime | Sl Mapping effective area
offset |position ppIng
Start position Mapping effective area
=100 —"—
0 100 /// /// >
mm | I} .
index + position
Drive coordinate = 0
Start position
=-100 : .
< > Mapping effective area
 Mepring
e
0 -100 /// /// + position
index
Drive coordinate = 0
(4) “Home offset” # 0 and “Start position” # 0

For the setting of both “Home offset” and “ Start position” being nonzero, the mapping effective area

does not change with “Home offset”, but moves with “Start position”.

Ef?gg pfst%rén Mapping effective area
Start position
. =100 R
) Home offset ] Mapping esz&ive area
<20,
o | N ).
E 0000
Drive coordinalgti,j e=X—50 Drive coordinate = 0 * position
Home offset
<100 >
Start position Mapping effective area
=50,
e T,
A i
index + position
Drive coordinate = -100 Drive coordinate = 0
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Home | Start

Siisel Bosiion Mapping effective area

Start position  Home offset
=-100 ale=50,

<
< »

Mapping effective area
N

b,

T
index

Drive coordinate = -50 | Drive coordinate =0

Start position Home offset

<2914 =100 ,

<« Ll

Mapping effective area

o | . + posior
i

»
»

index ) .
Drive coordinate = -100 Drive coordinate = 0
Home offset Start position
=50, 1 =100 Mapping effective area
R

L —

-50 100 ///// /////
M e | A ) 7

coordinaje  index + position
=0 Drive coordinate = 50

v

Home offset Start position
=-100 Lo 20 Mapping effective area
-~ g A

»

-100 50 //// ////
N Vowe D D

coordinate  index + position
=0 Drive coordinate = 100

v
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e | Sl Mapping effective area
offset |position ppIng
Start position
- -100
Home offset
90 Manping effecti
< apping effective area
-50 -100 il
mm mm %/ // + position
7
Dr|ve. index
Eogrdlna € Drive coordinate = 50
Home offset
_=-100
Start position
42—50> Mapping effective area
100 | -50 = — =
mm mm // /// + position
b ) ]
Drive
coordinate  index
=0 Drive coordinate = 100
Home offset
= Start position Mapping effective area
=100 - —"—
™ A . ]}
index ) _ + position
Drive coordinate = -100 Drive coordinate = 0
Home offset
= Start position
=-100 . Mapping effective area
» A
- —~
-100 | -100 %/ /// + position
mm mm - ///// >
DriVe index
co(())rdlnate Drive coordinate = 100
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6.10 Backlash compensation

If the platform moves in a fixed direction and stops, it does hot move immediately when it needs to move
in the opposite direction. The platform stays at the original position until the motion command is
accumulated to a certain amount to start moving. This is called the backlash error. Go to the “Backlash”
tab. The backlash compensation setting is given in figure 6.10.1. This setting can be used for backlash

compensation to improve the bi-direction reproducibility.

B Backlash function setting
Enter the measured backlash value into this field to complete the backlash compensation setting.

Homing Backlash Error Map

Position Units
count ¥

| Backiasn | 180 count |

Figure6.10.1 Backlash compensation window
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7.1 LCD function

7.1.1 Panel description

Display

Page number

AXis name

Enter key

Function key

Down key |

Figure7.1.1.1 LCD panel

Table7.1.1.1 Panel function description

Name Function

Display Display change parameter values, statuses, parameters, actions, and so on.

LCD display is divided into four pages. The current page number is shown in the upper left

Page number
corner.

The axis name is displayed on the first page - home page, and can be modified on the HMI
Axis name main window. Refer to Section 5.1.3. Messages will also be displayed if there are errors or
warnings.

- Static cursor: Flashing underscore. The parameter can be edited.
- Dynamic cursor: Solid flashing box cursor. The parameter is editing or the continuous

Cursor N Lo
motion is in progress (jogging).
- No cursor: Parameters can only be displayed, but not edited.
Up key Select options, set parameter values, and do “Jog” action.

Down key Select options, set parameter values, and do “Jog” action.

Function key | Switch among four modes, and switch between actions of edit mode at setting the
(F key) parameter value.

Enter the option of status display, save the setting parameter value, and confirm the action

Enter key input
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7.1.2 Operation page description

There are four modes on the display panel: home page, display parameters page, change parameters

page, and actions page. Press the F key to switch to other mode. The overall structure of LCD is shown in
figure 7.1.2.1.

(1)

(2)

(3)

(4)

Home page
It mainly shows the servo enable state of drive, error message or warning message, and the axis

name of servo axis.

Display parameters page
It mainly shows the motor feedback position, reference position, position error, feedback velocity,
reference velocity, I/O statuses, motor statuses (phase initialization, motor movement, homing, error

map), and other parameters.

Change parameters page

It mainly is used to change the common gain, velocity loop gain, phase initialization gain, operation
mode, pulse format, and other parameters, and to save parameters in the memory to Flash. More
than 200 advanced parameters can be set.

Actions page
It is mainly for the servo enable or disable, continuous motion (Jog), moving to the absolute target
position, setting the current position to zero, “Auto Tune”, selecting the motor model name, and other

actions.
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Feedback
Position

Reference
Position

Position
Error

Feedback
Velocity
Reference
Velocity

Velocity
Error

Actual
Current

Command
Current

Analog
Command

Bus

Voltage

Soft
Thermal

2
Display
Parameters Page

()}
02
03
04

CN2BRK

Phase Init

Moving

Homed

ERR.MAP

VERSION

3
Change
Parameters Page

Save to Flash

Common
Parameters

Invert of input point 3

Invert of CN2 brake output

Zero tune level

Advanced parameters
setting area

1
HOME Page

4

Actions Page

Notes for HOME Page(Display Status):
1. It shows on the first line, ENABLE or DISABLE
2. If there is a warning, it shows on 2nd line the warning message.
3. If there is an error, the 2nd line will show error message.
Examples:

DISABLE
E0SUND

A Enabl
Enable/Disable ¥ Dssble
A Move to previous o back one level

‘¥ Move to next
A Positive jog

|:> ¥ Negative jog
Go back one level

A Move (o target
¥ Back to Home

Jog
A Move to previous
¥ Move to next
Moving to desired
destination positior

A Move to previous [ G0 back one level
'V Move to next
Velocity a
(JOG/MO\/ PO) v Set Velocity(JOG/MOV PO)

Go back one level

A Move to previous
Move to next
Target Position

A
y Setdesired destination position

A Move to previous Go back one level

'V Move to next -
setencoder L0 |

Position to Zero

A Move to previous
'V Move to next
Auto Tune

A YEs
) Y
[€] o back one level

A
|:> 'y Choose motor type
[€] o back one level

A Move to previous
W Move to next

Motor Set

Figure7.1.2.1 Overall LCD operation structure
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7.2 Parameter initialization via LCD

When taking an uninitialized new drive, follow steps below to select the motor model name, perform the
initialization procedure, and drive the motor via the LCD panel. The example of operation procedure is
that the motor model name is FRLS402XX5 and the operation mode is the stand-alone mode
(“STNDALON”).

(1) Press the Enter key to set motor model (“MOTRSE”), and then press the Up key or Down key to
select the motor model name connected to the drive. This example is “LS402XX5”. If the 9-th bit of
motor model name is 4 or 6, it uses the serial encoder and the motor model name is unnecessary to

be selected. Press the Enter key to confirm the motor model name.

(2) The LCD screen changes to the gain setting page of “ZeroTune” (“ZT”). Servo loop gains can be
easily set without complex procedures via “ZeroTune”. Only by selecting the load level of motor, the
well stable velocity response can be achieved. Even a beginner who has no knowledge about the
servo control can easily drive a motor. Press the Enter key to enter the “ZT” setting, and then press
the Up key or Down key to select the load level (“LV”). Figure 7.1.2.1 shows the reference weight
corresponded to the load level. After selecting the appropriate load level, press the Enter key to

confirm it.

(3) The LCD screen moves to the setting page of operation mode (“MODE”). Press the Enter key to
enter the “MODE” setting. Press the Up key or Down key to select “STNDALON”, and then press the

Enter key to confirm the change of operation mode.

(4) The LCD screen moves to the “SAVE TO FLASH” page (“SAVEFL”"). Press the Enter key to enter the
setting page of saving parameters to Flash, and then press the Up key or Down key to select “NO”.
Press the Enter key to confirm that parameters do not be saved to Flash. Refer to Section 7.5.1 for

more information.

(5) The LCD screen moves to the home page. At this time, “SVNRDY” is displayed to indicate that the

motor is not enabled yet. Now, the setting of motor parameter initialization is completed.

Table7.2.1 Reference weight of “ZeroTune”

Note:

LV1 - LV5 mean the load level. For different motor power and load level, the corresponding reference weight will be

displayed.

HIWIN MIKROSYSTEM CORP.

Motor Power LV1 Lv2 LV3 Lv4 LV5
50 W, 100 W 5 Kg 15 Kg 30 Kg 45 Kg 60 Kg
200 W, 400 W 10 Kg 25 Kg 50 Kg 75 Kg 100 Kg
750 W, 1 KW 20 Kg 50 Kg 80 Kg 110 Kg 140 Kg
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Down key to select
the motor model
name.

Tune “ZeroTune” gains.
Refer to table 7.2.1.

Set the operation mode.
Use the Up key or Down
key to select the
operation mode.

Save parameters to Flash.
Refer to Section 7.5.1.

Figure7.2.1 Setting procedure of motor parameter initialization
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7.3 Home page

When the drive is power-on, the display will show the status of servo ready first. The symbol of this status

is given in table 7.3.1.

Table7.3.1 LCD displayed symbols for servo ready

LCD Symbol Description
SV RDY Servo is ready.
SVNRDY Servo is not ready.

When D2 drive detects the occurrence of error or warning, the error or warning message will be displayed
on the second line, as shown in figure 7.3.1. Displayed symbols of error and warning are described in
table 7.3.1 and table 7.3.2, respectively. There are two designs for LCD display. Before firmware versions
of D2 MDP 0.037 (inclusive) and D2COE MDP 0.113 (inclusive), the LCD display adopts the abbreviated
design for LCD displayed symbols. On the other hand, after firmware versions of D2 MDP 0.038
(inclusive) and D2COE MDP 0.114 (inclusive), the LCD display adopts the numbered design for LCD
displayed symbols.

SV RDY

1 SVNRDY 1:X 1:X

1
X X

Error
occurs

SVNRDY SV RDY

Warning Error Warning
l occurs occurs OCCUrS

1 SV RDY 1:SVNRDY

1:SV RDY

WO1SWLL

ERR EO1 WRN WO1l

1 SVNRDY
EO1SHORT

(a) LCD abbreviated display symbol (b) LCD numbered display symbol

Figure7.3.1 Error and warning display

Table7.3.2 LCD displayed symbols for error message

No. (,LACt:)ItD)rS\}//ir;tzzl) IZﬁlIJDme):eTebd(;l Error Message Displayed On Lightening
1 EO1SHORT ERR EO1 Motor short (over current) detected
2 EO020VERV ERR EO02 Over voltage detected
3 EO3PEBIG ERR EO3 Position error too big
4 EO4ENCOD ERR EO4 Encoder error
5 EO5SWHOT ERR EO05 Soft-thermal threshold reached
6 EO6UVWCN ERR E06 Motor maybe disconnected
7 EO7D.HOT ERR EO7 Amplifier over temperature
9 EOQUND.V ERR E09 Under voltage detected
10 E10V5ERR ERR E10 5V for encoder card fail
11 E11PHINI ERR E11 Phase initialization error
12 E12SER.E ERR E12 Serial encoder communication error
13 E13HAL.E ERR E13 Hall Sensor Error

HIWIN MIKROSYSTEM CORP. 7-7
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No. (,LA%ErS\)//ir;tzcc)il) IzﬁLlleSt»)yerpebdc;I Error Message Displayed On Lightening
15 E15CURER ERR E15 Current Control Error
17 E17HYBDV ERR E17 Hybrid deviation too big
18 E18STO ERR E18 STO active
19 E19HFLT ERR E19 HFLT inconsistent error
21 E21WRGMT ERR E21 Incompatible motor model and drive
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
25 E25FAN.E ERR E25 Fan fault error
26 ERR E26 Drive overload error
Note:

(1) Before D2 MDP 0.037 (inclusive) and D2COE MDP 0.113 (inclusive), the abbreviated design is adopted for
LCD displayed symbols. After D2 MDP 0.038 (inclusive) and D2COE MDP 0.114 (inclusive), the numbered

design is adopted for LCD displayed symbols.

(2) ERR E18, ERR E25, and ERR E26 are only for the frame D model.

Table7.3.3 LCD displayed symbols for warning message

No. (;%Ers\%r;gzl) IZﬁl?me):aTebdo)l Warning Message Displayed On 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 WO05SVBIG WRN W05 Servo voltage big
6 WO6PE WRN W06 Position error warning
7 WO7VE WRN W07 Velocity error warning
8 WO08CUR.L WRN W08 Current Limited
9 WO9ACC.L WRN W09 Acceleration Limited
10 WI10VEL.L WRN W10 Velocity Limited
11 W11BOTH WRN W11 Both HW limits are active
13 W13HOM.E WRN W13 Homing Fail
14 W14HOM.C WRN W14 Pulse command and homing conflict
15 W15BAT.E WRN W15 Absolute encoder battery warning
16 W16ABS.W WRN W16 Wrong absolute position
Note:

Before D2 MDP 0.037 (inclusive) and D2COE MDP 0.113 (inclusive), the abbreviated design is adopted for LCD
displayed symbols. After D2 MDP 0.038 (inclusive) and D2COE MDP 0.114 (inclusive), the numbered design is

adopted for LCD displayed symbols.

7-8
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7.4 Display parameters page

In the display parameters page, press the Up key or Down key to change the displayed parameter. The
operation flow chart is shown in figure 7.4.1, and the definition of the displayed symbol for each parameter
is given in table 7.4.1. In the LCD display, the first line is the parameter name, and the second line is its

2 01FBPO 2:01FBPO
-369

value or status.

> g
il
1> g
5]

2:02RFPO
-369

-} o
w
o O
O N
)
o |
y Ul
-
—
&

2:04POSE
10

ErH
i ° A
ﬁrl
¥ <)

[} [ J
[ ] [
[} [ J
(a) LCD abbreviated display symbol (b) LCD numbered display symbol

Figure7.4.1 Operation flow chart for display parameters page
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Table7.4.1 LCD displayed parameters in the display parameters page

Displayed Symbol Physical Quantity Description Unit
01FBPO Feedback Position Motor feedback position count
02RFPO Reference Position Drive reference position count
04POSE Position Error Position error count
05STPO Single Turn Feedback Position !;if%ba(:k position of single-turn absolute encoder count
06DLPO Dual-loop Feedback Position Feedback position of dual-loop encoder (Note 2) count
10FBVE Feedback Velocity Motor feedback velocity rpm
11RFVE Reference Velocity Drive reference velocity rpm
12VELE Velocity Error Velocity error rpm
30ACTC Actual Current Motor actual current Aamp
31CMDC Command Current Drive current command Aamp
32 CE Current effective value E:;fﬁg(tjive value of current during the calculation Aamp
40ANAC Analog Command Analog voltage command (from the host controller) | Volt
41DCBU Bus Voltage Bus voltage Volt
51SWTH Soft-thermal Accumulator Soft-thermal accumulator -
53 ALR Average load ratio Average load ratio during the calculation period %
54 PLR Peak load ratio Peak load ratio during the calculation period %
6111 11 Input 1 -
62 12 12 Input 2 -
63 13 13 Input 3 -
64 14 14 Input 4 -
65 15 15 Input 5 -
66 16 16 Input 6 -
7117 17 Input 7 -
7218 18 Input 8 -
6719 19 Input 9 -
68110 110 Input 10 (Note 3) -
81 01 o1 Output 1 -
82 02 02 Output 2 -
83 03 03 Output 3 -
83 04 04 Output 4 -
86 05 05 Output 5 (Note 3) -
85 BRK CN2 BRK Brake signal output -
90PHAS Status: Phase Initialized Phase initialization status -
91MOVI Status: Moving Motion status -
92HOME Status: Homed Homing status -
93ERRM Status: Error Map Active Error map active status -
94 VER Status: MDP Version MDP version status -
95ELEC Status: Elec. Angle corrected Electrical angle correctness status (Note 4) -

7-10
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Note:

(1) Only for the drive supporting the single-turn absolute encoder.

(2) Only for the drive supporting the dual-loop encoder.

(3) Only for D2T model.

(4) Only for the drive supporting the 13-bit encoder.

The status display for parameters O1 - O5 is shown in figure 7.4.2

described in table 7.4.2.

Output Status

2 81 o1 2 81 01
TRU-HIGH FLS-LOW

Output logical value

Figure7.4.2 Output status display

Table7.4.2 LCD displayed symbol for output status

LCD symbol Description
TRU True
FLS False
HIGH Open
LOW Close

7.5 Change parameters page

and the symbol of status display is

The third page of LCD is the change parameters page, which is used to change the set parameter. The

operation can be divided into two zones: common parameter zone and advanced parameter zone. The

former is given in table 7.5.1 and the latter is given in table 7.5.3.1. In the change parameters page, press

the Up key or Down key to change the edited parameter. The operation flow chart is described in figure

7.5.1. The detailed operation procedure is described in the next subsection (take the LCD abbreviated

display symbol as an example).

HIWIN MIKROSYSTEM CORP.
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Static
cursor

Common parameter zone

Advanced
parameter
zone

Note:

Static cursor (flashina underscore). The parameter can be edited.

7-12

to flash.

Acceleration
setting.

Deceleration
setting.

KLV  ZeroTune
(U [0ad level.

0 the advanced

parameter zone.

Save parameters
in the drive’s RAM

Speed setting.

Press to enter

(a) LCD abbreviated display symbol

Advanced

parameter

zone

Common parameter zone

(b) LCD numbered display symbol

Figure7.5.1 Operation flow chart for change parameters page
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Table7.5.1 Common parameter table (set parameter based on the actual application)

LCD No. Function Description
000 Acceleration Maximum acceleration of motor during motion
001 Deceleration Maximum deceleration of motor during motion
003 Velocity Maximum velocity of motor during motion
024 fl Cutoff frequency of closed-loop filter 1
028 f2 Cutoff frequency of closed-loop filter 2
065 Common Gains The larger the value is, the higher the servo rigidity is.
081 Numerator of electronic gear ratio Numerator of electronic gear ratio (output)
082 Denominator of electronic gear ratio Denominator of electronic gear ratio (input)
Velocity command scale (velocity Velocity command scale; the speed corresponds to 1 V, or the
083 : « ”
mode) maximum speed corresponds to “Full PWM”.
Current command scale (torque Current command scale; the output current corresponds to 1 V,
085 : « »
mode) or the maximum current corresponds to “Full PWM”.
115 Smooth factor l\1-_J'88)Iarger the value is, the smoother the motion is. (range: 1 -
0: Quadrature (AgB)
129 Pulse Format 1: Pulse/Direction
2: Pulse up/Pulse down (CW/CCW)
0: Not inverse
130 Inverse pulse command 1: Inverse
0: Stand-alone mode
. . 1: Position mode
212 Primary operation mode 2: Velocity mode
3: Torque mode
216 High speed/ low speed pulse input 0: High-speed pulse input (CN6 pin 44, 45, 46, 47)
switch 1: Low-speed pulse input (CN6 pin 1, 3, 4, 2,5, 6)
Positive/negative logic of CW/CCW 0: No inverse
219 . .
pulse Switch 1: Inverse
243 Invert of input point 3 0 No Inverse
1: Inverse
280 Invert of CN2 brake output 0 No Inverse
1: Inverse
The higher the level is, the heavier the load is.
340 Zero Tune Level There are 5 levels to select: LV1 - LV5.
Note:

For the parameter name of LCD No. and its input range, refer to table 7.5.3.1.

HIWIN MIKROSYSTEM CORP.
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751 Save to Flash

Use following steps to save parameters in the drive’s RAM to Flash (“SAVEFL”).

Step 1: Press the Enter key to enter the “SAVEFL” option (the dynamic cursor appears on the left side

of the second line).

Step 2:  Press the Up key or Down key to select whether to save parameters in the drive’s RAM to Flash
(“YES”"/“NO”). Select “YES” to continue.

Step 3:  When the servo is disabled, the “PROCESS.” message will be displayed on the screen after
pressing the Enter key. This indicates that parameters are being saved to Flash. The “FINISH!”
message will be displayed after the “Save” procedure is completed. The operation flow chart is

given in figure 7.5.1.1. When the servo is enabled, pressing the Enter key will also do the same

steps described in figure 7.5.1.1, but the motor will be disabled.

Pressing any key will not
have any reaction during
the display of “PROCESS.”
message.

|

|

|

|

|

|

|

|

: _ 3 SAVEFL
: g PROCESS.
I :

|

|

|

|

|

|

|

|

|

;Wait 2 seconds.

Pressing any key will not
have any reaction during [ SAVEFT'-'
the display of “FINISH!" [t

message. .
: Wait 2 seconds.

Figure7.5.1.1 “Save to Flash” operation
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7.5.2 Parameter edit function

LCD parameters are classified into two types: enumerated type and non-enumerated type. The parameter
marked with “#” in table 7.5.3.1 is the enumerated-type parameter. For this type parameter, after pressing
the Enter key, it changes to the edit mode. Press the UP key or Down key to select the desired parameter.
The non-enumerated-type parameter requires users to enter the parameter value by themselves. In the
edit mode of this type parameter, the UP key or Down key are used to move cursor or to change
parameter value. To switch these functions, press the F key. Here, changing the value of common gain
(CG, LCD No. 064) is taken as an operation example. For changing other parameter, refer to this
operation. Assume that the CG value needs to be changed from 0.5 to 1.2. After entering the page of LCD
No. 065, use following steps to change the parameter value. The operation flow chat is given in figure
7.5.2.1.

Step 1. Press the Enter key to enter the edit mode of LCD No. 065 (the dynamic cursor appears on the
left side of the second line).

Step 2:  Press the Down key once to move the flashing cursor to the “0” position.

Step 3:  Press the F key once (the function of Up key and Down key is switched to change parameter
value).

Step 4: Press the Up key twice and stop when the number turns to “1”. Refer to figure 7.5.2.2 for the
number switching sequence.

Step 5: Press the F key once (the function of Up key and Down key is switched to move cursor).

Step 6: Press the Down key twice to move the flashing cursor to the “5” position.

Step 7:  Press the F key once (the function of Up key and Down key is switched to change parameter
value.)

Step 8: Press the Down key fourth times and stop when the number turns to “2”.

Step 9: Press the Enter key to change CG to 1.2.

Note:

When using the LCD parameter edit mode, the notice of using F key is given as below:

(1) Pressing the F key for less than one second switches the operation of Up key and Down key between moving
cursor and changing parameter value.

(2) Pressing and holding the F key for more than two seconds, the screen will return to LEVEL ONE and any

change will be discarded.
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[————————— 1 o e 7
| LEVELONE | | :
I | = I

3 065 ,

I | |
| |
I | |
I | |
I I |
I I |
I | I
I | |
I | |
I | |
| : |
| |
| I Press the F key to switch the function |
: : [ J of Up key and Down key to change :
I I ‘ parameter value. I
I | |
I | |
I | |
I | |
I I I |
: : Press the UP key twice and stop :
| I u when “1” appears (in the sequence |
| I ‘ of 0>0->1) |
' | |
| | |
: | |
I | 1 . I
[ | =) Use the F key to switch the |
I : J function of Up key and Down :
: | 3 key to move cursor. |
I | |
I I 3, 065 I
| I Y1 |
| I »de3 |
I | i |
: : ) Press the Down key twice to :
| | n move the cursor to the right two |
| I places. '
' | |
|

| | 1357 |
| : v :
|

| I Use the F key to switch the |
! : [ function of Up key and Down :
| [ ‘ key to change parameter value. |
I | I
I | |
I | |
I | |
I | |
: : - Press the Down key four times and I
| I stop when “2” appears (in the I
: : sequence of 5>5>4->3->2). :
: 3 065 : Note: :
| _ 1.2 I Refer to figure 7.5.2.1for the number |
I | I
I | |

Figure7.5.2.1 Operation example of changing CG parameter (LCD No. 065)
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Figure7.5.2.2 Number switching sequence in the parameter edit mode
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7.5.3 Advanced parameter zone

Use following steps to enter the advanced parameter zone.

Step 1. Press the Down key to the “+++” page first, and then press the Enter key (the static cursor
appears in the left side of the second line) to enter the advanced parameter zone. Advanced

parameters are listed in table 7.5.3.1.

Step 2:  After entering the advanced parameter zone, the operation is the same as that described in
Section 7.5.2.

Step 3:  After the parameter is edited, press the Enter key to complete the editing, return to the edited
parameter, and display the edited parameter. To leave the advanced parameter zone, press

and hold the F key for more than 2 seconds, as shown in figure 7.5.3.1.

————— ——— ——— — —

|

| | LEVEL THREE |
|

] :

| ' !

| ' |

| : |

- Pre#s the UPIkey or :

Down key to lshow the |

|

|

|

|

|

|

pag{e of LCD :No 081.
|

I
| Press oncel to

A shift the curjlsor
to the right one
place. :

, 081 :
X :
|

Press the F |

I
I
I
I
|
I
I
I
I
I
:
|
| I |
| [ key to enter
: the parametér
I
I
I
|
I
I
I
I
I
I
I
|
I
I
I
I

edit mode. !

081
L

|
Press the Up'key
five times anqi
stop when “5!

l appears (in tl+e

Pre$s and hold the F
key for more than 2

sequence of 1>

|
Sec"’”ds 15>2->3>4-35).
K} +++ - | 081 |
«H— a1
0 — |
| | :
__________ A R -

Figure7.5.3.1 Operation example of advanced parameter zone
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Table7.5.3.1 Advanced parameter table (set parameter based on the actual application)

LCD

No Parameter Definition Unit Default Max. Min.
Maximum acceleration of motor during
motion Refer to
2 i 31 _
000 | X_acc (recommended value: ten times of motor’s revis Se8c tllon 2%-1 1
maximum velocity) '
Maximum deceleration of motor during
motion Refer to
001 [X dcc . . , rev/s2 Section 231-1 1
(recommended value: ten times of motor’s 81
maximum velocity) '
eDri(;erzleerggor;t%f motor output during Refer to
002 |X_dcc_kill gency p , ; rev/s? Section 231-1 1
(recommended: ten times of motor’s 81
maximum deceleration) '
Maximum velocity of motor during motion Refer to
003 [X_vel_max (recommended value: do not exceed the rom motor 231-1 1
rated motor speed) catalog
007 |X_p2p_posl Position 1 for the point-to-point (P2P) count 0 031 _ 1 (2% - 1)
motion
008 |X_p2p_pos2 Position 2 for the point-to-point (P2P) count 005rev | 231.1 (2% - 1)
motion
024 | X_f1 fr Cutoff frequency of closed-loop filter 1 Hz 800 5,000
028 | X_f2_fr Cutoff frequency of closed-loop filter 2 Hz 0 5,000
Refer to
032 [X_Upi_kp Proportional gain of current loop (D axis) - Section | 100,000 1
6.6.5
Refer to
033 [X_Upi_ki Integral gain of current loop (D axis) - Section | 100,000 0
6.6.5
039 |[X_index vel Slower homing velocity (“Slower speed”) count/s roe\(/)/ss 231-1 1
, Maximum search time of homing 31
040 |X_index_tout procedure 66.67 us 25 sec 231-1 1
. . 1 pole a1
050 |X_max_err Maximum position error count L 231-1 1
pair pitch
Velocity proportional gain of close-loop i _6
059 |X_vpg control 0.001 1 10
064 |X_affg Acceleration feed-forward gain of i 0 1 0
close-loop control
065 |X_CG servo gain - 0.3 10 0.01
066 |X_sg_run Schedule gain for the motion phase - 1 10 0.01
067 |X_sg_idle Schedule gain for the in-position phase - 1 10 0.01
074 | X_tr_time De-bounce time of in-position signal 66.67 ys | 100 ms 231-1 0
075 |X_tr Target radius of in-position signal count 100 231-1 0
079 |X_gearRatyio |Gear ratio of AC servo motor - 100 1
080 |Vcmd_offs Analog input bias correction Volt 10 -10
081 [X_cmd_ext N |Numerator of electronic gear ratio (output) - 231-1 1
082 |X_cmd_ext M Denominator of electronic gear ratio i 1 2311 1

(input)

HIWIN MIKROSYSTEM CORP.
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I;\I%D Parameter Definition Unit Default Max. Min.
Velocity command scale; the speed rpmV o
X_cmd_ext v_s |corresponds to 1 V, or the maximum 8 | 8
083 c speed corresponds to “Full PWM” rppn\}\//'lzvl:" 60 3.4X10 3.4X10
(recommended value: rated speed/10)
X emd ext v d Dead band of velocity command. The
084 ;T speed command is 0 when the input Volt 0 10 0
voltage is less than the set value
Current command scale; the output Auro/V OF Motor
X_cmd_ext_i_s |current corresponds to 1 V, or the amp peak 38 8
085 1¢ maximum current corresponds to “Full Aag{’,(,:\:/lu" curreny1 | SAX10% | -3.4X10
PWM” 0
X cmd ext i d Dead band of current command. The
086 ;- current command is 0 when the input Volt 0 10 0
voltage is less than the set value
088 X_pps_err_war Warning threshold for the position error count 0'.5 pple 231-1 1
n_win pair pitch
089 Xv_v\i/rle_err_warn Warning threshold for the velocity error count/s 108 3.4X10°38 1
092 | X _vel_stop Brake start speed count/s roe\(/)/Ss 3.4X1038 1
093 ér_lflelMaxEnTo Delay time for starting brake 66.67 us | 500 ms 231-1 1
094 |X_delBrkToDis |Brake action time 66.67 us | 50 ms 231-1
095 |X_index_offs Home offset count 0 231-1
115 |X_new_sm_fac | Smooth factor - 100 500 0
Pulse format 1: for 17
0: Quadrature (AgB) bit
# -
1297 1X_pulse_mode 1: Pulse/Direction 0: for 13 2 0
2: Pulse up/Pulse down (CW/CCW) bit
Invert pulse command
130* | X_pulse_dir 0: Not inverse - 0 1 0
1: Inverse
Trigger method of pulse command
131# | X_fall_rise 0: Falling edge - 0 1 0
1: Rising edge
Input command format for the velocity and
X emd pwm m torque modes
132# |72 —PWM_M 4. Analog ; 0 2 0
1: PWM 50%
2: PWM 100%
133 |out_config[0] - 0 215-1 0
134 |out_config[1] _ _ - 0 215-1 0
- CN2 BRK output signal setting
135 |out_config[2] - 0 215-1 0
136 |out_config[3] - 0 215-1 0
137 |out_config[4] - 0 2151 0
138 |out_config[5] , ) - 2,048 215-1 0
- O1 output signal setting
139 |out_config[6] - 0 215-1 0
140 |out_config[7] - 0 215-1 0
141 |out_config[8] _ _ - 57,538 215-1 0
- 02 output signal setting
142 |out_config[9] - 32,828 215-1 0
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I;\I%D Parameter Definition Unit Default Max. Min.
143 |out_config[10] - 34 215-1 0
144 |out_config[11] - 1,683 2151 0
145 |out_config[12] - 8 2151 0
146 |out_config[13] , . - 0 2151 0
- O3 output signal setting
147 |out_config[14] - 0 215-1 0
148 |out_config[15] - 0 215-1 0
X sw Dos prot Enable/Disable the software limit
155# en —Pos_p 0: Disable the software limit - 0 1 0
- 1: Enable the software limit
X hw lim orot Enable/Disable the hardware limit
156# en —PrOL_1 0: Disable the hardware limit - 1 1 0
1: Enable the hardware limit
157 |X_emu_N Numerator of emulated encoder output - 1 2%1-1
158 | X_emu_M Denominator of emulated encoder output - 1 2%1-1
875: for
X_emu_i_radiu . 17 bit; a1
164 S Index radius of emulated encoder count 10: for 13 231-1 1
bit
165 |X_emu_i jitter |Filter factor of emulated encoder count 2%1-1 0
172 | X_vsf.fr VSF frequency Hz 200 0
173 | X_vsfxi VSF damping factor - 15 0.001
Enable/disable VSF
174# | X _vsf_en 0: Disable VSF - 0 1 0
1: Enable VSF
175 |X_cmd_ext_N2 Numerator of electronic gear ratio i 1 031_ 1 1
(second output)
Numerator of electronic gear ratio a1
176 |X_cmd_ext_N3 (third output) - 1 2%1-1 1
177 |X_cmd_ext_N4 Numerator of electronic gear ratio i 1 031_ 1 1
(fourth output)
179 |X_home_vel Faster homing velocity (“Faster speed”) count/s | 0.1rev/s 231-1 1
Homing mode
180# | X_home_option |0: Go left and right for homing - 1 1 0
1: Use near home sensor/index for homing
Start direction for homing
181# | X_home_DIR 0: To left side - 0 1 0
1: To right side
Searching index setting for the first homing
X_home_optO0_i mode
182% |* — —OP_110: Home position at the middle of total - 0 1 0
ndex
travel
1: Home position at the index
Left side condition for homing
X _home_left S |0: None
# . — - -
183 w 1: End stop 0 2 0
2: Limit switch
Right side condition for homing
X_home_right_ |0: None
# | — — -
184 SW 1: End stop 0 2 0
2: Limit switch
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LCD o . .
No. Parameter Definition Unit Default Max. Min.

X home wall | Current threshold for searching end stop 10(98372;”
185 | — — ¢ — |(Note: “curr_drv_peak” is the drive’s peak 0 231-1 1
CurrThrshld r_drv_pea
current) K
X_home_wall_ | oo . 31_
186 currTime Time limitation for searching end stop msec 0 23t-1 1
Initial speed setting for the second homing
X_home_select |mode
# ! - -
187 _Speed 0: Slower speed 0 1 0
1: Faster speed
Searching home method for the second
homing option
0: Index signal only
188" X_home_searc |1: Near Home Sensor only i 0 3 0
h_option 2: Near Home Sensor then change to
lower speed, move left, search index
3: Near Home Sensor then change to
lower speed, move right, search index
189 | X_backlash Backlash count 0 2%1-1 0
205 |out_config[16] - 0 215-1 0
206 |out_config[17] _ ) - 0 215-1 0
- 04 output signal setting
207 |out_config[18] - 512 215-1 0
208 |out_config[19] - 0 215-1 0
. | Dynamic brake (only for D frame model)
209 é(g:lJ(se_Dynaml 0: Not use dynamic brake - 0 1 0

1: Use dynamic brake

Primary operation mode
0: Stand-Alone

212# | X_oper_model |1: Position mode - 0 3 0
2: Velocity mode

3: Force/Torque mode

Secondary operation mode
0: Stand-Alone

213*# | X_oper_mode2 |1: Position mode - 0 3 0
2: Velocity mode

3: Force/Torque mode

214 |X_second_cg |Secondary CG - 0.3 10 0.01
215 |[X_second_vpg |Secondary VPG - X_vpg 1 106
Switch between the high-speed and
LCD.low_or_hig |low-speed pulse inputs
# - — -
216 h 0: High-speed pulse input 0 1 0

1: Low-speed pulse input

Invert setting of buffered encoder output

217# |LCD.buff_inv 0: Not inverse - 0 1 0
1: Inverse
Switch between the buffered and emulated 1: for 17
218% LCD.emu_or_b |encoder outputs i bit 1 0
uff 0: Buffered encoder output 0: for 13
1: Emulated encoder output bit
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I;\I%D Parameter Definition Unit Default Max. Min.
Switch between the positive and negative
LCD.cw cow in logics for CW/CCW pulse command
219# v =TT =" [(CW_CCW_INV) - 0 1 0
0: Not inverse
1: Inverse
241# |LCD.I1_inv Invert of input 1 - 0 1 0
242% |LCD.I2_inv Invert of input 2 - 0 1 0
243%# |LCD.I3_inv Invert of input 3 - 0 1 0
244# |LCD.14_inv Invert of input 4 - 0 1 0
245*% |LCD.I5_inv Invert of input 5 - 0 1 0
246* |LCD.I6_inv Invert of input 6 - 0 1 0
247# |LCD.I7_inv Invert of input 7 - 0 1 0
248% |LCD.I8 inv Invert of input 8 - 0 1 0
249% |LCD.I9_inv Invert of input 9 - 0 1 0
250# |LCD.I10_inv Invert of input 10* - 0 1 0
280# |LCD.brk_inv Invert of CN2 BRK output - 1 1 0
281# |LCD.O1_inv Invert of output 1 - 0 1 0
282# |LCD.O2_inv Invert of output 2 - 0 1 0
283% |LCD.O3_inv Invert of output 3 - 0 1 0
284# |LCD.O4 _inv Invert of output 4 - 0 1 0
285* |LCD.O5 inv Invert of output 5* - 0 1 0
ZeroTune load level
0: Tuned (gains are modified by Auto tune
# -
340% | X_ZT_loadLV or manually) 3 5 0
1-5:LV1-LV5
341 |out_config [20] - 0 215-1 0
342 |out_config [21] , ) - 0 215-1 0
- O5 output signal setting*
343 |out_config [22] - 0 215-1 0
344 |out_config [23] - 0 215-1 0
Enable/Disable the dual-loop control
345% | X_Use2ndEnc |0: Disable the dual-loop control - 0 1 0
1: Enable the dual-loop control
346 |X_cntperunit2 Linear encoder resolution of dual-loop count 0 031_ 1 0
control
Linear encoder direction of dual-loop
347# | X_2ndEnc_sgn co.ntrol - -1 1 -1
-1: Inverse
1: Not inverse
348 X_hybdev_thre |Maximum tolerance of deviation input for count 16,000 027 1
shold the hybrid control
Switch between the enable and disable the
X_VOF.FB_Swi |velocity observer
# _ _ -
349 tch 0: Disable the velocity observer 1 1 0
1: Enable the velocity observer
Latch the error massage of “over
353¢ X_latch_err_tdr te.mperature i 1 1 0
% 0: Disable
1: Enable
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I;\I%D Parameter Definition Unit Default Max. Min.
X latch err un Latch the error massage of “under voltage”
354# derv 0: Disable - 0 1 0
1: Enable
X mult emu in Emulated index output in every revolution
355# a - 0: Disable - 0 1 0
1: Enable
Mode setting for the second generation of
Auto tune
# -
357# | AT.mode 1: Standard 1 2 1
0: Advanced
Stiffness setting for the second generation
of Auto tune
358# | AT.stiff 1: Soft - 2 3 1
2: Normal
3: Rigid
Baud rate for the Modbus communication
0: 9,600 (default)
1: 2,400
X_Mbus_Baud |2: 4,800
# — g ]
359" | Ratelndex 3: 9,600 bps 0 6 0
4: 14,400
5: 19,200
6: 38,400
360 XK(';A dbrus_SIave Drive station number (for Modbus) - 0 247 0
Check setting for the Modbus parity
0: 8 data, Even parity, 1 stop bit
1. 8 data, Odd parity, 1 stop bit
361% X_Mbus_SetPa |2: 8 data, None parity, 2 stop bit i 0 6 0
rity 3: 8 data, Even parity, 1 stop bit
4: 7 data, Odd parity, 1 stop bit
5: 7 data, None parity, 2 stop bit
6: 7 data, Even parity, 1 stop bit
362 |X Mbus T15 Maximum time interval for the Modbus ms 3 2311 1
- - RTU character
363 |X Mbus T35 Minimum time interval for the Modbus RTU ms 4 2311 1
— - frame
364 | X_TMO_Scale |Output scale of analog output 1 % 100 300 1
365 | X_TMO_Offs Output offset of analog output 1 mv 0 10,000 -10,000
366 [X_VMO_Scale |Output scale of analog output 2 % 100 300 1
367 [X_VMO_Offs Output offset of analog output 2 mv 0 10,000 -10,000
368 UserPDL.X_fVa |PDL parameter which can be saved in i 0 3.4X10% | -3.4X10%
r[0] Flash
369 UserPDL.X_fVa |PDL parameter which can be saved in i 0 3.4X10% | -3.4X10%
r[1] Flash
370 UserPDL.X_fVa |PDL parameter which can be saved in i 0 3.4X10% | -3.4X10%
2] Flash
371 UserPDL.X_fVa |PDL parameter which can be saved in i 0 3.4X10% | -3.4X10%
r[3] Flash
372 UserPDL.X_fVa |PDL parameter which can be saved in i 0 3.4X10% | -3.4X10%
r[4] Flash
373 UserPDL.X_iVa |PDL parameter which can be saved in i 0 2311 (2% - 1)
r [0] Flash
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I}\I%D Parameter Definition Unit Default Max. Min.
374 Efl?rPDL.X_iVa 'I:llgls_hparameter which can be saved in ) 0 311 (2% 1)
375 E[sé?rPDL.X_iVa 'I:llgls_hparameter which can be saved in ) 0 311 (2% 1)
376 tJ[s?erDL.X_iVa 'I:llgls_hparameter which can be saved in i 0 311 (2% 1)
377 tJ{sgrPDL.X_iVa 'I:llgls_hparameter which can be saved in ) 0 311 (2% 1)
378 E[sé?rPDL.X_iVa 'I:llgls_hparameter which can be saved in ) 0 311 (2% 1)
379 tJ[SESrPDL.X_iVa lI:IIZIS_hparameter which can be saved in i 0 2811 (2% 1)
380 tJ[SY?rPDL.X_iVa lI:IIZIS_hparameter which can be saved in i 0 2811 (2% 1)
381 tJ[SS?rPDL.X_iVa lI:IIZIS_hparameter which can be saved in i 0 2811 (2% 1)
382 tJ[sgﬁrPDL.X_iVa lI:IIZIS_hparameter which can be saved in i 0 2811 (2% 1)
383 tJ[sleOr]PDL.X_iVa lI:IIZIS_hparameter which can be saved in i 0 2811 (2% 1)
384 tJ[slelr]PDL.X_iVa lI:IIZIS_hparameter which can be saved in i 0 2811 (2% 1)
385 :J[slezr]PDL.X_iVa [I:Ilgls_hparameter which can be saved in i 0 2811 (231
386 :J[slzr]PDL.X_iVa Ellgls_hparameter which can be saved in i 0 2811 (2% 1)
387 :J[slir]PDL.X_iVa Ellgls_hparameter which can be saved in i 0 2811 (2% 1)

Note:

(1) *Only D2T model supports functions of 110 and O5.

)

Down key to select the parameter value.

HIWIN MIKROSYSTEM CORP.

# It is the enumerated-type parameter. After pressing the Enter key to enter the edit mode, press the Up key or

7-25




HIWIN. MIKROSYSTEM

MDO7UE01-2404

LCD operation D2 Series Servo Drive User Manual

7.6 Actions page

This page allows users to perform functions of enabling or disabling motor, jogging, moving to absolute
position, and setting the current position to zero. Besides, it can set the motion velocity and target
position. Press the Up key or Down key to select the required function. The operation flow chart of actions
page is given in figure 7.6.1 or figure 7.6.2. The detailed operation procedure is described in the next
subsection (take the LCD abbreviated display symbol as an example).

Note:

The “MOTRSE” function will redo the procedure of initializing motor, referring to Section 7.2.

R f

4 ENA/DI Servo
SV RDY enable/disable.

&
o
|

. 4 MOV PO Set target position
Jogging. Ml for “MOV2PO”
(unit: count).

4 JOG

o]

>)
@_n
>)

4 MOV2PO Start the absolute 4 SETZER Set the current
position motion and -8 motor position
move to the target . to zero.

[ﬁ position. {ﬁ

4 JoG_cu NIRRT 4 AUTOTU Perform the auto
(unlt Aamp) - ga'n tur"ng
Motion velocity. 4 MOTRSE Set motor
(“JOG’*"MOV2PQO”) LS05XX5 model name.

(unit: rpm)

—&
>

—&
>}

Figure7.6.1 Operation flow chart of actions page (LCD abbreviated display symbol)
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K f

4: ENA/DI
SV RDY

:

4

4: JOG

>

4.@..

4: MOV2PO
-8

-

[>)

4: JOG_CU

ﬂ_.
_B»H

4: VEL_LC
300

=l

Servo
enable/disable.

Jogging.

Start the absolute
position motion and
move to the target
position.

Jog current.

(unit: Aamp)

Motion velocity.
(*JOG"/*“MOV2PQO”)
(unit: rpm)

—&-

]

4: MOV PO

>

2
(@]

[>)

LS05XX5

—&

0

4: SETZER

N

4: MOTRSE

|

Set target position
for “MOV2PO”
(unit: count).

Set the current
motor position
to zero.

Perform the auto
gain tuning.

Set motor
model name.

Figure7.6.2 Operation flow chart of actions page (LCD numbered display symbol)

7.6.1 Enable/Disable

Before using this function to enable/disable the servo motor, ensure that the external enable signal is sent

to the drive, or LCD No. 243 (inverse of 13) is set to 1. The default configuration for I3 is the input of “Axis

Enable” signal. Use following steps to set the enable or disable. The operation flow chart is given in figure

7.6.1.1.

Step 1:

the second line).
Step 2:
Step 3:

HIWIN MIKROSYSTEM CORP.

Press the Enter key to enter the “ENA/DI” option (the dynamic cursor appears on the left side of

Press the Up key or Down key to select “ENABLE” or “DISABLE”.

After selecting, press the Enter key to complete the setting.
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LEVEL ONE LEVEL TWO
v 4 ENA/DI Servo disable
D;SABLE

4 ENA/DI
SVNRDY

'

or

4 ENA/DI
SV RDY

|
I
I
|
I
|
|
I
|
I
I
|
I
|
|
I
| S b
I €rvo enable
I
|
I
|
|
I
|
I
I

Figure7.6.1.1 Operation of servo enable/disable

7.6.2 JOG

Use following steps to perform the continuous motion (“*JOG”). The operation flow chart is given in figure

7.6.2.1.

Step 1: Press the Enter key to enter the “JOG” option (the dynamic cursor appears on the left side of
the second line).

Step 2:  Press the Up key or Down key to let the motor rotate in the forward or reversal direction. The
feedback position will be shown in the LCD display when the motor is in motion. The motor

stops the movement immediately when the key is released.

| LEVEL ONE

01FBPO

Press and hold I 1323088 ik

the Up key

JOG

|
|
|
| |
| |
| |
: +
| |
I |
I < _
i \ i Press and hold n
| |
| |
| |
: |

.@

01FBPO
-65810

Feedback the Down key
position

NS

2
o

Al b
)

Feedback _T
position

Figure7.6.2.1 Operation of continuous motion (“JOG”)
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Note:
In the force/torque mode, the “JOG” speed for LCD operation is based on the “Speed” set in the motion protection,
but not based on “VEL_LC” set in the LCD actions page.

7.6.3 Absolute coordinate motion

Use following steps to perform the action of moving to absolute target position. The operation flow chart is
given in figure 7.6.3.1. Take the absolute coordinate of target position being 2,000 as an example.

Step 1. Press the Up key or Down key to enter the “MOV PO” option for setting target position. Refer to
Section 7.5.2 for the editing method. In this example, the target position will be set to 2,000.

Step 2:  Move to the “MOV2PO” option and press the Enter key (the dynamic cursor appears on the left
side of the second line). The current position is displayed, but the motor does not yet start

moving.

Step 3:  Press the Up key to start moving. The motor moves to the target position set in “MOV2PO” with
the speed set in “VEL_LC”. The feedback position (“01FB PQO”) is displayed on the second line
of LCD screen during motion. To stop the movement during motion, just press the Enter key. To

continue the motion, just press the Up key to continue moving to the original set target position.

Step 4: Press the Enter key to return to LEVEL ONE.

| LEVEL TWO The feedback position is
I displayed on the LCD

: screen during motion.
|
|
|
|

01FBPO
788

2
o

Al b
)

4 MOV2PO , 4 MOV2PO
# * N u
0 N 0 _’

4 MOV2PO - 4 MOV2PO
2000 Rams el v
- J I »._,4. 2000

A
1

I The target position 2,000 will be displayed
on the LCD screen when the motor reaches
the destination.

Figure7.6.3.1 Operation of absolute coordinate motion (“MOV2P0O”)
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7.6.4 Auto tune

For Lightening 0.183 and D2 MDP 0.036 (inclusive) or below, or D2COE MDP 0.112 (inclusive) or below,
the auto gain tuning adopts the first-generation auto tune design. For Lightening 0.184 and D2 MDP
0.037 (inclusive) or above, or D2COE MDP 0.113 (inclusive) or above, the auto gain tuning adopts the
second-generation auto tune design described in Section 5.4. Use following steps to perform the auto

gain tuning (“AUTOTU”). The operation flow chart is given in figure 7.6.4.1.

Step 1. Press the Enter key to enter the “AUTOTU” option (the dynamic cursor appears on the left side
of the second line).

Step 2:  Press the Up key or Down key to select whether to execute the auto gain tuning.

Step 3:  The drive will execute the auto gain tuning when “AUTOTU YES” is selected and the Enter key
is pressed. Otherwise, the drive does not execute the auto gain tuning when “AUTOTU NO” is
selected.

|
ILEVEL TWO

—

|

|

|

gl 4 AUTOTU
v.v# NO
L3y

|
|

|

|

|

|

|

|

|

4 |
|

Vi) .
|

I 4 AUTOTU |

|

.4 AUTOTU B PROCESS. |
JA, YES |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

LEVEL ONE

4 AUTOTU
NO

|
|
|
|
|
|
o

A

|

| |

I [

|

|

| |

I |

I [

I |

I [

I |
. I
: | I -
i ' | : Complete
: : ! 2 : the auto
: i n @ : gain tuning.
. I
s Execute the: 4;;3‘2;?
s auto gain | | !
s tuning. [ :
S } S Wait 2
il [ : seconds.
Sadssnssnunnannnnunnnnnfinunnnnnnnuns I CLEEE e L e e EEEEEE P LR EEEE -

L 1 rmmmmmmmmmmmmmmmmm———

Figure7.6.4.1 Operation of executing the auto gain tuning
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7.6.5  Set position to zero

Use following steps to set the current position to zero. The operation flow chart is given in figure 7.6.5.1.

Step 1: Press the Up key or Down key to go to the “SETZER” option.

Step 2: Press the Enter key to set the current position to zero.

4 AUTOTU

Figure7.6.5.1 Operation of setting current to zero (“SETZER”)

7.7 Parameter setting examples via LCD

7.7.1 Position mode

In the position mode, the drive will move the corresponding distance when it receives the pulse command,
referring to Section 3.1.1. The position mode configuration includes: the mode selection, pulse format
selection, electronic gear ratio setting, and smooth factor setting. After all parameters are set, refer to

Section 7.5.1 to save parameters to flash.
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(1) Mode selection

Use following steps to select the position mode via LCD.

Table7.7.1.1
LCD Display After .
Step Operation Used Keys Operation
P— S — : Press the F key to change the LCD screen to the
3 y 7B arameter change page.
! o nu@EE 9 P9
E— Press and hold the Down key to go to LCD No.
2 ' % n el s 212 page (refer to note 1), i.e. the setting page of
;LE ﬂﬂ operation mode.
S Press the Enter key to enter the edit mode.
3 A v]F]
' (=9 (@ | Press the Up key once to set this parameter to 1,
4 ‘h‘ \u‘& i.e. the position mode.
—— Press the Enter key to complete the setting.
5 (A Y] [F]-!
Note:

The operation mode can be set via the following parameter.

Table7.7.1.2

LCD No. Parameter Definition Initial value

Primary operation mode
0: Stand-Alone

212 X_oper_model | 1:Position mode 0
2: Velocity mode

3: Force/Torque mode

(2) Pulse format selection
D2 drive supports three types of command format, referring to Section 3.1.1.

Use following steps to select the pulse format via LCD.
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Table7.7.1.3
LCD Display After :
Step Operation Used keys Operation
3 212 ey Continue the last setting screen of operation
VIUFIll mode.
- S— Press the Down key twice to go to LCD No. 129
2 A n EWN.» page (refer to note 2), i.e. the setting page of
L““ u e“ pulse format.
B — Press the Enter key to enter the edit mode.
3 (a)v)(F]
Press the Up key or Down key to select the
=W | [=u' [ required input pulse format.
4 u.‘ n ﬁ & (Note. This example is to select the pulse format
S of “Pulse up/Pulse down (CW/CCW)".)
> _ Press the Enter key to complete the pulse format
: OOEHE -~

To set “invert pulse command” (LCD No. 130) or “switch positive/negative logic” (LCD No. 219), the

setting procedure is the same as that for “pulse format” (LCD No. 129).

Note:

The pulse format can be set via following parameters.

Table7.7.1.4

LCD No.

Parameter

Definition

Initial value

129

X_pulse_mode

Pulse format

0 - Quadrature (AgB)
1 : Pulse/Direction
2 : Pulse up/Pulse down (CW/CCW)

130

X_pulse_dir

0: Not inverse
1: Inverse

Invert pulse command

219

LCD.cw_ccw_inv

command
0: Not inverse
1: Inverse

Switch between the positive and
negative logic for CW/CCW pulse

HIWIN MIKROSYSTEM CORP.
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(3) High/Low speed pulse channel setting

D2 drive provides the high-speed and low-speed pulse inputs for flexible use. Use following steps to

set the high-speed or low-speed pulse input via LCD.

Table7.7.1.5
LCD Display After :
Step Operation Used Keys Operation
. R Continue the last setting screen of pulse format.
3 129 by 3 2 ) ;; e (P =
1 AMGEE
- ‘, Press and hold the Up key to go to LCD No. 216
Al J page (refer to note 3), i.e. the setting page of
2 u L2 & switching between the high-speed and

low-speed pulse channels.

Press the Enter key first, and press the Up key
once to set this parameter to 1. (Note. This
example is the high-speed pulse channel.)

a]v]F] o

Press the Enter key to complete the setting.

Note:

The high/low speed pulse channel can be set via the following parameter.

Table7.7.1.6

LCD No. Parameter

Definition

Initial Value

216 LCD.low_or_high

Switch between the high-speed and
low-speed pulse inputs

0: High-speed pulse input

1: Low-speed pulse input
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(4) Electronic gear ratio setting
D2 drive provides four sets of electronic gear ratio, referring to Section 5.5.1.Use following steps to
set the electronic gear ratio via LCD.

Table7.7.1.7
LCD Display After :
Step Operation Used Keys Operation
3 216 B — Continue the last setting screen of “HI/LO speed
1 i B A J u e‘ pulse channel”.
" S Press and hold the Down key to go to LCD No.
2 A n u E‘ 081 page (refer to note 4), i.e. the setting page of
Sl . ) the numerator of electronic gear ratio (output).
L Press the Enter key first and change the
3 u rn [ ' parameter from 1 to 3. (Note. This example sets
N J the electronic gear ratio to 2:3.)
N Press the Enter key to complete the setting of the
4 ‘L‘i‘, Ju numerator of electronic gear ratio.
Press the Up key once to go to LCD No. 082
S —— page (refer to note 4), i.e. the setting page of the
5 @ d u e‘ denominator of electronic gear ratio (input).
N Press the Enter key first and set the parameter
: ouEE -
A J
, Press the Enter key to complete the setting of the
‘ vwill'e denominator of electronic gear ratio.
7 (Afv][F] :
Note:

The electronic gear ratio can be set via following parameters.

Table7.7.1.8
LCD No. Parameter Definition Initial Value

081 Xemd_ext_N Numerator of electronic gear ratio (output) 1
175 X cmd ext N2 Numerator of electronic gear ratio (second 1

- == output)
176 X cmd ext N3 Nu.merator of electronic gear ratio 1

- == (third output)
177 X emd ext N4 Numerator of electronic gear ratio 1

- == (fourth output)
082 Xemd_ext_M Denominator of electronic gear ratio (input) 1
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(5) Smooth factor setting
D2 drive provides the function of “Smooth factor”, referring to Section3.4. Use following steps to set
the smooth factor via LCD.

Table7.7.1.9
LCD Display After .
Step Operation Used Keys Operation
3 082 IO Continue the last setting screen of electronic
vl ' ear ratio.
1 (A ] JHE‘ g
- ' _ Press and hold the Down key to go to LCD No.
= 115 page (refer to note 5), i.e. the setting page
2 ‘L", D u c‘ of smooth factor.
) _ Press the Enter key first and set this parameter
- d to the required value.
: ouGEE q
3 115 , Press the Enter key to complete the smooth
“Hwll'el factor setting.
s | Afv]F] °

Note:

The smooth factor can be set via the following parameter.

Table7.7.1.10
LCD No. Parameter Definition Initial value
115 X_new_sm_fac Smooth factor 100

7.7.2 Velocity mode

D2 drive can transfer the voltage command and PWM command to the velocity command, referring to
Section 3.1.2. The velocity mode configuration includes: the mode selection and input command format

setting. After all parameters are set, refer to Section 7.5.1 to save parameters to flash.
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(1) Mode selection

Use following steps to select the velocity mode via LCD.

Table7.7.2.1
LCD Display After .
Step Operation Used Keys Operation
pyp— S ] Press the F key to change the LCD screen to the
1 o Li‘ \‘ [ & parameter change page.
3 e - , ) Press and hold the Down key to go to LCD No.
; 3 212 page, i.e. the setting page for operation
2 = 0 LLE n u& mode.
Press the Enter key to enter the edit mode.
3 (A ] du[
N e [~ Press the Up key twice to set this parameter to 2,
4 d L‘ & i.e. the velocity mode.
S Press the Enter key to complete the setting.
S (A | JUI
(2) Input command format setting
Use following steps to set the input command format via LCD.
Table7.7.2.2
LCD Display After .
Step Operation Used Keys Operation
3 212 - — Continue the last setting screen of operation
A2 N mode.
1 - 2 (A Y] u&.
I — Press and hold the Down key to go to the “+++”
2 OMGE®E |-
-l [ Press the Enter key to enter the advanced
3 L‘ “‘ ul parameter zone.
Press and hold the Up key to go to LCD No. 132
132 2 (e’ [ \ . .
— ' page (refer to note 1), i.e. the setting page of
4 - 0 @ dﬂ& input command format for the velocity and
torque modes.
132 B — —_ Press the Up key or Down key to set this
5 vic 0 nl n ﬁ & parameter to the required value. (Note. This
»yh LN s : example is the analog command input.)

HIWIN MIKROSYSTEM CORP.
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LCD Display After

Sk Operation

Used Keys Operation

Press the Enter key to complete the “input

L‘ Ju command format” setting.

083 I—— Press and hold the Down kgy to go to LCD No.
T | DNKAGE | oo mte b ie- e seting page
Press the Enter key first and set this parameter

| [ [ to the required value. (To invert the voltage or
@ n [ PWM command, simply add a minus sign to

“velocity command scale”.)

132

Press the Enter key to complete the “velocity

A J u l command scale” setting.

Press and hold the F key to go back to the “+++”

= (= ‘:- 11 page, i.e. the common parameter zone.
(AQY) (F 12

(o]
]
I I I °

10

To set the dead band for velocity command (LCD No. 084), the setting procedure is the same as that

for setting velocity command scale (LCD No. 083).

Note:

The input command format can be set via following parameters.

Table7.7.2.3

LCD No. Parameter Definition Initial value

Input command format for the velocity
and torque modes

132 X_cmd_pwm_mode 0: Analog 0
1: PWM 50%

2: PWM 100%

Velocity command scale; the speed
corresponds to 1V, or the maximum

083 X_cmd_ext_v_sc speed corresponds to Full PWM. 60
(unit: rpm = 1 V or rpm = Full PWM)
Dead band of velocity command. The

084 X_cmd_ext_v_dz speed command is 0 when the input 0

voltage is less than the set value.
(unit: volt)

7-38 HIWIN MIKROSYSTEM CORP.



HIWIN. MIKROSYSTEM

MDO7UE01-2404

D2 Series Servo Drive User Manual LCD operation

7.7.3 Force/torque mode

D2 drive can transfer the voltage command and PWM command to the current command, referring to
Section 3.1.2. The force/torque mode configuration includes: the mode selection and input command

format setting. After all parameters are set, refer to Section 7.5.1 to save parameters to flash.

(1) Mode selection

Use following steps to select the force/torque mode via LCD.

Table7.7.3.1

LCD Display After

Sl Operation

Used Keys Operation

Press the F key to change the LCD screen to the
3 SAVEFL

! el L? J [ & parameter change page.

Press and hold the Down key to go to LCD No.

; el sl 212 page, i.e. the setting page of operation
2 kLﬁ Du& mode.
Press the Enter key to enter the edit mode.
3 (AN YHLF)
=3 9 B | Press the Up key three times to set this
4 d L‘ & parameter to 3, i.e. the force/torque mode.

Press the Enter key to complete the setting.

5 _ 3 ;L“.‘_ J .li

(2) Input command format setting

Use following steps to set the input command format via LCD.

Table7.7.3.2

LCD Display After

S Operation

Used Keys Operation

3 212 Continue the last setting screen of operation

1 i 3 L.‘ d u E‘ mode.

Press and hold the Down key to go to the “+++”

Al v [FlOMESS
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, ' Press the Enter key to enter the advanced
vile arameter zone.
. B pucE |
_ Press and hold the Up key to go to LCD No. 132
will’'ell » page (refer to note 1), i.e. the setting page of
4 @ dﬂ& input command format for the velocity and
torque modes.
132 e G M o Press the Up key or Down key to set this
5 -ie 0 ul n ﬁ EA parameter to the required value. (Note. This
>y s L___} g . example is the analog command input.)
132 B—— Press the Enter key to complete the “input
6 ) 0 L‘ ‘ﬂ.‘ ul command format” setting.
085 - , . Press and hold the Down key to go to LCD No.
C ] 085 page (refer to note 1), i.e. the setting page
7 V| 4
L\! [_J ngﬂ of current command scale.
Press the Enter key first and set this parameter
| [ [ to the required value. (To invert the voltage or
8 @ n [ PWM command, simply add a minus sign to
) “current command scale”.)
— Press the Enter key to complete the “current
wUl'E command scale” setting.
| I ouGaHE ;
3 i W — Press and hold the F key to go back to the “+++”
10 i 0 N [& page, i.e. the common parameter zone.

To set the dead band for current command (LCD No. 086), the setting procedure is the same as that

for setting current command scale (LCD No. 085).

Note:

The input command format can be set via following parameters.

Table7.7.3.3

LCD No.

Parameter

Definition

Initial value

=

32 X_cmd_pwm_mode

0: Analog
1: PWM 50%

Input command format for the velocity
and torque modes

2: PWM 100%

o

85 X _cmd_ext i sc

PWM)

Current command scale; the output
current corresponds to 1 V, or the
maximum current corresponds to Full
PWM. (unit: Aamp = 1 V or Aamp = Full

Motor peak
current/10

o

86 X _cmd_ext i dz

(unit: volt)

Dead band of current command. The
current command is 0 when the input
voltage is less than the set value.
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7.7.4 Stand-alone mode

In the stand-alone mode, the drive will execute the internal path planning to drive the motor, referring to
Section 3.1.4. The stand-alone mode configuration includes the mode selection. After all parameters are

set, refer to Section 7.5.1 to save parameters to flash.

(1) Mode selection

Use following steps to select the stand-alone mode via LCD.

Table7.7.4.1

LCD Display After

Sl Operation

Used Keys Operation

Press the F key to change the LCD screen to the
3 SAVEFL

. s Li‘ u [& parameter change page.

Press and hold the Down key to go to LCD No.

We W o) 212 page, i.e. the setting page of operation
2 L‘ n ﬂ& mode. (Note. This example is to change it from
the position mode to the stand-alone mode.)
Press the Enter key to enter the edit mode.
3 (A J Y] ‘ﬂl
= : i Press the Down key once to set this parameter to
3 1, i.e. the stand-alone mode.
4 A] v [FLI

Press the Enter key to complete the setting.

5 f e (A | \‘ u
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8.1 Motion protection

The main function of motion protection is to limit or specify the maximum speed, maximum acceleration,
maximum deceleration, emergency stop deceleration of motor output during motor movement. When the
speed and acceleration corresponding to the pulse command or voltage command sent from the host
controller are too high, the protection function is activated and the motion characteristic is limited to the
set value. The drive has various protection functions for different operation modes. The following is
applicable parameters for each operation mode.

Table8.1.1

Limit parameter Emergency Stop

Velocity Acceleration Deceleration :
Deceleration

Operation mode
Position mode @) @) O o

Velocity mode @) @) 0] o
Force/Torque mode O X X X
Stand-Alone mode 0] 0] (e} (@]
Note:
“O” means it is active, and “X means it is inactive.
B Speed, acceleration, and deceleration limitations
Click ** to enter the performance center to display the configuration page for the motion

protection, as shown in the following figure. In addition, clicking % can enter the protection center
to observe the same setting of motion protection in the “Motion Protection” area on the “Protection”
tab. However, this area can only be displayed, but not be modified.

[~ enable sw limit
P1 I P2

Enable
a ... .. .. .l [coese
ih dh
Mation Protection Primary CG
Position Units Speed| 508000. countis 8300000

Zero count v Acc.|1.912258e+7 count/s"2

Dec. 1.912260e+7 count/s"2

Dec. kill| 3.8244%e+7 count/s*2
Smooth factor| 188

Figure8.1.1

A
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Table8.1.2

Parameter Name Description Default Value

Speed Set the maximum velocity of AC servo motor: 3,000 rpm
motor during motion

Acc. Set the maximum acceleration of AC servo motor: 1/2 * (Kt * Ip / (10 * IJm))
motor during motion

Dec. Set the maximum deceleration of AC servo motor: 1/2 * (Kt * Ip / (10 * IJm))
motor during motion

Dec. ill Set the deceleration of motor for AC servo motor: 2 * Acc.
emergency stop

Smooth factor Smooth factor AC servo motor: 100

Note:

Jm is the moment of inertia obtained by the inertia estimation.

As shown in figure 8.1.1, the “Motion Protection” area displays the maximum speed, maximum
acceleration, and maximum deceleration of movement. The unit can be set according to the user’s
custom unit by clicking “Position Units”. These settings are not only used for the motion protection,
but also used as test run parameters. Therefore, when the motion function (“P2P”, “Relative move”,
or “Jog”) in the performance center is used, it is important to check whether the data in the “Motion
Protection” area is the user’'s motion protection setting, as shown in figure 8.1.2. In the position mode
or velocity mode, be sure to set “Acc.” and “Dec.” to the required value multiplied by 10 times, to
avoid being limited by the motion protection function. If this action is ignored, the desired speed or
acceleration/deceleration may not be achieved when the motion command is sent from the host

controller.

¥ Protection center ‘ 1 - = I =

Protection HW limit Brake :
protection
Error windows Position Units
v count 1]
maximum pos error, 258008 count
Warning windows
Position error| 1258 count

Velocity error, 1 . 00000e +8 count/s

Limits
™ enable sw limit

Puoton pltectisn — 1
m I Speed| 500000 . count/s
Acc.|1.91225e+? count/s"2

‘ I Dec|1.91225e+?  count/s’2 I . l,
Dec kil 3.82449¢+7  countls2 Display only and cannot be |
I Smooth factor| 188 I modified here.

_— e e ae Ee Ee e e e .
Error type setting

[v Latch Amplifier over temperature error
[~ Latch Under voltage error

Figure8.1.3
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Cancel velocity, acceleration, and deceleration limits

In the position mode, when “Smooth factor” is set to 1, it indicates that drive’s limit functions of
speed, acceleration, and deceleration are canceled, and the motor movement completely follows the
path planning based on the pulse commend sent from the host controller. Users can decide whether

to cancel the drive’s limit function based on the requirement.

Applicable scope of emergency stop deceleration

The emergency stop deceleration (“Dec. kill”) will be activated in following cases.

(1) Inthe position and velocity modes, it is the deceleration when the motor in motion is disabled to
the emergency stop condition.

(2) When executing “P2P” or “Relative move” in the performance center, it is the deceleration after
pressing the “Stop motion” button.

(3) When performing the homing procedure, it is the deceleration after finding the home position.

(4) Inthe “Jog” operation, it is the deceleration after the “Jog” motion is stopped.

“Dec. kill” is used for the case of requiring a high deceleration. Thus, it is recommended to set “Dec.

kill” based on the maximum capacity of motor. The formula for the rotary motor is described as

follows:

Peak current = min (motor peak current, drive peak current).

Dec. kill = (peak current x torque constant)/load inertia.

Smooth motion

The function of smooth motion is used to reduce the impact of motor force to the load in the
acceleration/deceleration phase of motion process. This purpose is achieved by setting “Smooth
factor”. This parameter is designed according to the number of samples in the moving average filter,
as shown in figure 8.1.4. The relationship of filter time constant and “Smooth factor” is described as
follows.

(1) Non CoE model: filter time constant = “Smooth factor” x 0.5333 ms;

(2) CoE model: filter time constant = “Smooth factor” x 0.5 ms.

1
Reference velocity 1000 ---4----

/

After
filter

Before filter

:?_’F?: m Time

Acceleration time Filter time constant Deceleration time

Figure8.1.4
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The value of “Smooth factor” is between 1 and 500. The higher the value is, the smaller the impact
is. The value of 1 means no smooth function. In some cases, increasing the smooth factor will be
helpful for the final settling performance of positioning process due to the impact reduction of motor
force. However, the smoother motion inevitably increases the move time (see Section 3.7). How to
obtain the balance between the two must be practically tested and tuned in the machine.

8.2 Position and velocity errors protection

8.2.1 Position error limit

There is a position error in the servo control. The position error is usually larger when the motor moves.
Moreover, some external factors may also cause that the position error becomes abnormally large, such
as that bearings or linear guideways on the mechanism have a high friction due to the lack of lubricators,
the winding or cable tray is too tight, foreign objects invades on the motor travel, the motor hits the
abnormal object or hard stop, the position encoder is abnormal or interfered, and other conditions. In
order to avoid all kinds of anomalies leading the position error too big, D2 drive has a “Error windows”.
When the position error is over this “Error windows”, the drive will generate an error message of “Position

error too big”, start the emergency stop procedure, send the brake signal, and disable the motor.

¥ Protection center SJETEL_X
Protection HW limit Brake ;
protection
Position Units
Error windows e ll
maximum pos error, 5 . 888 mm
Warning windows
Position error| 2 .588 mm
Velocity error, 200600 . mmis
Figure8.2.1.1
Table8.2.1.1
Parameter Description
Maximum Pos Error Maximum position error limit
Position Error Position error warning value
Velocity Error Velocity error warning value

If the drive is the dual-loop model and uses the dual-loop function, the “Protection” tab in the protection
center has a “Hybrid deviation error” field to be set to prevent the mixed control deviation from being too
large, as shown in figure 8.2.1.2. This may cause the velocity loop or position loop becomes unstable.
When the actual error exceeds this set, the drive generates an error message of “Hybrid deviation too

big”. If the dual-loop function is not used, the “Hybrid deviation error” field is anti-gray and cannot be set.
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Protecion | HW limit Brake . "
| protection
Error windows Position units ﬂ
¥ mm
maximum pos error, 4.880 mm
Hybrid deviation error, 16 . 868 mm
Warning windows
Position error| 2 . 888 mm
Velocity error, 1800008 . mmis
Figure8.2.1.2

8.2.2 Position error and velocity error warnings

In addition to the setting of position error limit described above, D2 drive also provides an early warning
function. When the position error or velocity error exceeds the set value in “Warning windows”, the
warning message will be displayed on the “Status” area of main window to warn the user that an

abnormality has occurred in advance.

8.3 Brake output

In order to protect the motor and the system structure, D2-series drives provide a brake signal output to
actuate an external electromagnetic brake, which is often used in the Z-direction motor actuation. There
are some timing motion issues in this application. For example, when the motor moves in the Z direction
and the drive receives a disable command, if the brake directly starts at the high speed, the great shock
will be generated to damage the mechanism. In addition, if the motor is disabled early, there is a risk that
the mechanism and the motor may slip. D2-series drives have proprietary brake parameters to reduce
this risk.

Click ¥ to enter the protection center and select the “Brake” tab to open the configuration page for
braking timing. The output pin of brake can be set by clicking the “Set...” button on this page. The default
pin is CN2_BRK for frame A - C models and O5 for the frame D model. Click this button to show the

configuration page of 1/0O center. Refer to Section 5.5.2 for the setting information.
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B Brake configuration page for frame A - C models

The brake configuration page for frame A - C models is shown in figure 8.3.1. After the drive receives

the hardware input signal or software disable operation, it starts the following action sequence.

Step 1:  When the drive receives the disable command, the brake will be started after the delay

time of starting brake (“delIMaxEnToBrk”). However, if the motor speed is reduced to the

brake start speed (“vel_stop”), the brake is started first.

Step 2:  Counting from the drive starting the brake, the post-stage power will be turned off after the

set brake action time (“delBrkToDis”). Its main purpose is to completely and truly execute

the brake action.

Protection center Q@m
Protection H imit Brake ;
protection
Fosition Units
Enable input delMaxEnToBrk Count
500.4 msec
Dec. kill
Velocity 2.25821e+1  countis”2
vl stop
327680. count/s
Brake output -
delRalsBrk
Drive enable —fe
del3rkToDis
58.8 msec
Brake is configured to CN2_BRK Set
Figure8.3.1
Table8.3.1

Parameter Name

Description

Delay time of starting brake
(“deIMaxEnToBrk”)

The maximum time from receiving the disable command to
starting the brake.

Emergency stop deceleration (“Dec.
kill”)

The deceleration of motor brake during emergency stop. Refer to
Section 8.1.

Brake start speed (“vel_stop”)

The speed for starting the brake after receiving the disable
command.

Brake action time (“deBrkToDis”)

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

Delay time for the dynamic brake
relay (“delRelsBrk”)

The delay time from closing the brake to completing the
switchover of dynamic brake relay. (Frame A - C models do not
support this function. Hence, this field is anti-gray and cannot be
set.)

HIWIN MIKROSYSTEM CORP.
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Brake configuration page for frame D model
The frame D model has the built-in dynamic brake resistor. Its characteristics are described as

follows.

(1) Itis only applicable to the transient braking effect, and cannot achieve the bite ability of general
mechanical brake.

(2) The braking performance is poor in comparison to the emergency deceleration. Its main
function is to compensate some error cases that the braking function does not apply the
emergency deceleration.

The brake configuration page for the frame D model is shown in figure 8.3.2, and brake parameters
are the same as those given in table 8.3.1. To enable the dynamic brake function, simply check the
option of “Enable Dynamic Brake”. If the option of “Enable Dynamic Brake” is unchecked, this
function is disabled. Although the frame D model has the built-in dynamic brake resistor, in most
cases, it will first use the mechanical brake process to decelerate. Only when the error of EO1, E02,
EO03, EO4, EQ7, E10, or E12 occurs (see Section 9.3 for error codes), the dynamic brake is activated
first, and then the mechanical brake process is activated. Refer to figure 8.3.3 to figure 8.3.5 for the

dynamic brake timing.

- — .
s .y e
= e 0 s Ed
Protection HW limit Brake .
| protection
Position units
Enableinpit delMaxEnToBrk nm |
—_— (580.0 hsee
v Enable Dynamic Brake
Dec. kill
Velocity 1000.08 mmist2
vel_stop
| | 5.00008 mmis
o ————
Brake output
|
Drive enable
delBrkToDis
100.08 msec |
Brake is configured to 05 Set...
Figure8.3.2
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€ Enable timing

Enable input

Brake output

The suggested time
for the servo drive to
receive commands.

OFF

Action

Power off

Output ON (release)

ON

Release

Power on

Wait for enable

Output OFF (action)

tb

Note: tb is the delay time formechanical brake to switch relay.

Figure8.3.3 Dynamic brake timing - enable

€ Disable timing at the motor movement

Enable input

Velocity

Brake output

ON OFF
Release Action
Power on Powerloff; disable drive
Vel stop
(Refer to setting)
EntoBrk
Output ON (relgase) Output OFF (action)

Figure8.3.4 Dynamic brake timing — disable at the motor movement

HIWIN MIKROSYSTEM CORP.
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€ Disable timing at the motor stop

Enable input ON OFF

Release tb | Action

Power on Power off delBrkToDis Action
Velocity Vel stop
Brake output Output ON (rel;Lal se) | Output OFF (action)

Note: tb is the delay time for mechanical brake to switch relay.

Figure8.3.5 Dynamic brake timing - disable at the motor stop

8.4 Limit protection

8.4.1 Hardware limit protection

D2 drive has a hardware limit protection. The hardware limit is usually the photoelectric switch or micro
switch installed in the positioning platform. It is used to identify the stroke of mechanical movement. When
the motor hits the hardware limit, the emergency brake protection will be activated. Usually, the hardware
limit switch is a normally close sensor. When the hardware limit switch is touched, the drive stops the
motor by using the emergency stop deceleration (“Dec. kill”). At this moment, the drive can only accept

the motion command in the opposite direction.

After clicking ¥ to enter the protection center, select the “HW limit protection” tab to open the
configuration page of hardware limits. To enable the hardware limit protection, the option of “enable HW
limit” (T enable HWiimit ) must be checked. The digital input pin of hardware limit can be set by clicking the
“Set...” button on this page. Clicking this button will appear the configuration page of 1/O center. Refer to

Section 5.5.1 for the setting information.
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¢ Protection center =

Protection HW limit .
proteclion
Position Units

[v enable HW limit

HY left(-> limit is configured to 16

HY pright{(+> limit is configured to I4

Figure8.4.1.1

8.4.2 Software limit protection

In addition to the hardware limit protection, D2 drive also has the software limit protection. It also plays the
role of protecting over stroke. When the motor reaches the position of software limit, the drive can only

accept the command to move in the opposite direction.

Click ¥ to enter the protection center, and select the “Protection” tab. The “Limits” area is the
configuration page of software limits. After checking the option of “enable sw limit”, the upper and lower
software limits can be set. Moreover, the software limit protection can be activated by checking the option

of “enable sw limit” in the performance center.

Protection HW limit Brake
protection
. Position Units
Error windows - A= b
maximum pos error| 5 . 888 |

Warning windows
Position error|
Velocity error

~Limits——— - 5 —Limits
[~ enable sw limit v enable sw limit

Lower SW limit| 100 . 000 mm
Upper SW limit, 100 . 808 ~mm

—Motion Protection-
Speed| 58.0008 mmis
Acc./1912.25 mmish2
Dec|1912.25 mmish2
Dec. kill| 3824.49 mmist2
Smooth factor| 188

Error type setting
IV Latch Amplifier over temperature error
[~ Latch Under voltage error

Figure8.4.2.1
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Table8.4.2.1
Parameter Name Description
enable sw limit To activate the software limit protection. Check it to activate.
Lower SW limit Lower software limit position.
Upper SW limit Upper software limit position.

8.5 Over temperature protection

8.5.1 Soft-thermal protection

D2 drive has the function of estimating the motor temperature by using the software. Utilizing the current
output to estimate the motor power and then estimate the motor temperature. When it reaches the default
value of drive, the drive issues an error message of “Soft-thermal threshold reached”, enters the
emergency stop process, and finally disables the motor. Select the “Soft-thermal Accumulator” item in

“Quick view” to observe the current estimation of motor temperature.

8.5.2 Drive over temperature protection

D2 drive has the protection of drive over temperature. When the drive’s temperature reaches 80 °C, the

error message of “Amplifier over temperature” is displayed, and the motor is stopped.

8.6 Over voltage protection

When the motor is decelerating, the kinetic energy is converted into the thermal energy for the
consumption. The remaining energy charges the drive’s capacitor. When the energy exceeds the capacity
of drive’s capacitor, the energy must be consumed on the regenerative resistor in the regenerative circuit
to protect the drive. The regenerative resistor of D2 drive has the turn-on voltage of 370 Vdc and the
turn-off voltage of 360 Vdc. Users can refer to the following characteristic of each motor specification
(under the deceleration of 10 m/s? and the screw pitch of 10 mm) to determine whether the regenerative
resistor is needed or not. Take the motor of 750 W as an example. If the motor is operated at the highest
speed of 3,000 rpm and the load inertia is more than 0.00082 Kg-m?, a regenerative resistor is needed.

Refer to table 7.1.1 to select an appropriate regenerative resistor model.
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Figure8.6.1 Motor regenerative curve of FRLS402XX
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Figure8.6.2 Motor regenerative curve of FRMS4B2BX
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Figure8.6.3 Motor regenerative curve of FRMS752XX
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Figure8.6.4 Motor regenerative curve of FRMM1K2XX
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Figure8.6.5 Motor regenerative curve of FRMM2K2XX

The regenerative resistor model of HIWIN standard product is given in table 8.6.1. Users can use them in
series or in parallel according to the requirement. The appearance and size are given in table 8.6.2 and
figure 8.6.6.

Table8.6.1
ey | Hwnn pano, [ RegEare | FeePover
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
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Table8.6.2
Regenerative
Resistor Model L1 L L i A
RG1 165 + 2 mm 150 £ 2 mm 40+£0.5mm | 53+£05mm | 20+ 0.5mm
RG2 215+ 2 mm 200 £ 2 mm 60+ 1 mm 53+1mm 301 mm
RG3 190 + 2 mm 175+ 2 mm 40+ 1 mm 5.2+1 mm 20+ 1 mm
RG4 390 £ 2 mm 360 £ 2 mm 60+ 1 mm 9+1mm 28 £ 1mm
- L1 -
- L2 -
i |
w . w1
! {
[ |_ -
Line length L: 500mm
]
H -

HIWIN MIKROSYSTEM CORP.

Figure8.6.6

8-15



HIWIN. MIKROSYSTEM

MDO7UE01-2404

Protection function D2 Series Servo Drive User Manual

(This page is intentionally left blank.)

8-16 HIWIN MIKROSYSTEM CORP.



9. Troubleshooting

9. Troubieshooting ..................................................................................................................... 9-1
0.1 Drive’s StatUs INAICATOr <« v rrrrrrnt it 9-2

9.2 Drive’s errors and Warnings .............................................................................................. 9-2
9.2.1 Status d|3p|ay area on Lightening HIMI o i 9-2

O.2.2 LD StAtUS = x = xrerrernrearusaseesuiasnsnstasstastessaatesattetstastatstaatstattatstastatstaatstatetsiassasssas O-3

9.2.3 Errors and Warnings |og ........................................................................................ 9-4

9.2.4 Error at |0ading PRIM il « v v e e s 9-6

9.3 Error codes and troub|eshooting ........................................................................................ 9-7

9.4 Warning codes and troubleshooting ................................................................................. 9-11

95 Troub|esh00ting TOI COMIMON ISSUES « ¢ v+ v e v rnrenrenneanstas sttt eaatas s tiastastastaseieeiaraarnns 9-14

HIWIN MIKROSYSTEM CORP. 9-1



HIWIN. MIKROSYSTEM

MDO7UE01-2404

Troubleshooting D2 Series Servo Drive User Manual

9.1 Drive’s status indicator

The drive’s status indictor is LED on the front panel of drive, which shows the current status of drive. Its

status is described in the following stable.

8 ¢ 1
: 3 ; ; Status indicator Drive’s status
: g } H No light The drive has no control power.
1 5 i o .
: : : ¥ Green and red lights flash The drive is booting.
« simultaneously
1 2 : Green light flashes The motor has no power.
231 Green light constantly lights The motor has power.
L | Green light flashes and red The motor has no power, and an error
light constantly lights occurs.
Note:

The status indicator will look like orange when the red and green lights are
enabled at the same time.

Figure9.1.1

9.2 Drive’s errors and warnings

9.2.1 Status display area on Lightening HMI

When D2 drive detects an error, in addition to staring the protection mechanism, it also displays the last
error message in the error message display area (“Last error”), as shown in figure 9.2.1.1. Uses can judge
the error condition of drive based on this message. On the other hand, when the event occurs and needs
to be warned during the operation, the warning message will be shown in the warning message display

area (“Last warning”).

9-2 HIWIN MIKROSYSTEM CORP.



HIWIN. MIKROSYSTEM

MDO7UE01-2404

D2 Series Servo Drive User Manual Troubleshooting

| Cont/Tune Tools Language About
P i ACTTH gl €] e rese

oo . Controller: d2(0), Axis: X ‘;’“a";af version
=- "’d;( Motor type: AC servo =

Model: FRLSB52X6

Axis is cofigured to: Stand-alone position mode

M Hardware enable input

M Software enabled

M Servo ready
o = w

" s o EEm o § S P o o

| |

Position units
count 1]
38 Actual current :] 0.000000 A_amp
1 Feedback position :] 127800 count

1@ Feedback velocity ~| 1.48284 count's

Communication ok CAHIWIN\dceVightening.dce -> d2(0) , CAHIWIN\dce\d2\pdi00\

Figure9.2.1.1 Status display area

9.2.2 LCD status

The servo status will be displayed in the home page of LCD screen, as shown in figure 9.2.2.1.

(1) SVNRDY: Servo disabled. It is at the “Servo OFF” status. The motor has no power.
(2) SV RDY: Servo enabled. It is at the “Servo ON” status. The motor has power.

When an error or warning occurs, the second line of home page displays an error or warning message

code. For LCD error codes, refer to Sections 9.3 and 9.4 error/warning codes and troubleshooting.

1 SVNRDY

1 SV RDY 1:X 1:X
X SVNRDY SV RDY

Error Warning Error Warning

occurs occurs occurs occurs
1 SV RDY 1:SVNRDY 1:SV RDY
WO1SWLL ERR EO1 WRN WOl

X

! |

1 SVNRDY
EO1SHORT

(a) LCD abbreviated display symbol (b) LCD numbered display symbol
Figure9.2.2.1
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9.2.3 Errors and warnings log

When D2 drive detects an error or warning event, in addition to showing it in the error message display

area and warning message display area on the main window, as given in figure 9.2.1.1, it is also recorded
in “Errors and warnings Log”. The opening method is shown in figure 9.2.3.1.

Fl.ightening, version 0.185,‘com8, 11!

[Conf/Tune] Tools Language About

Configuration center

Auto phase center
Performance center
Advanced gains

I Application center

Protection center
Lo

o

L aaa =

Controller: d2(0), Ads: X Firmware version
8.938
Motor type: AC servo
Model: FRLS18XX5

Axis is cofigured to: Stand-alone position mode

Status

Errors and warnings log

A

ardware enable input
M Software enabled

Communication ok

W servo ready

Last error

Lastwarning

Quick view

P::::l::umls :I
1 Feedback position >l e
1 Feedback position > e
10 Feedback velocity ~| -0.898659

C i ing.dce -> d2(0), C:\F

count
count

count's

Figure9.2.3.1 Open “Errors and warnings Log”

Lightening provides this function to prevent that errors and warnings reported by the drive are flashing.

This may cause that users lose the error and warning messages. The error and warning messages and

the number, occurred after the drive is powered on, are recorded in “Errors and warnings log”. Refer to

figure 9.2.3.2 for the “Time log” tab in “Errors and warnings log”. All occurred error and warning messages

are recorded in “Type of error/warning” in the chronological order. The occurrence time is recorded in the

“Time (seconds)” column.

\

—
PN Errors and warnings log
ettt

Time Log | Statistics

NOTE: The time shown below is calculated from the beginning of a reset or 24Vdc turning on of the amplifier.

Type of error/warning

E04 Encoder error
W03 Left HW limit

| Time (seconds) ]
333

269

Double-clicking atthe error or warning message Refresh Clear histo Save to bfile
will show help text for trouble shooting v

Figure9.2.4 Errors and warnings log
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Refer to figure 9.2.5 for the “Statistics” tab in “Errors and warnings log”. The number of errors or warnings
(“Frequency”) occurred in the drive is recorded in this window. This can help users to understand which
events occur most frequently and to debug.

Time Log Statistics I

 Errors |
| Type of error | Frequency [ ~
EO01 Motor short 0
E02 Over voltage
EO03 Position error too big
|| E04 Encoder error
E05 Soft thermal threshold reached
EO06 Motor maybe disconnected
EO7 Amplifier over temperature
EO08 Motor over temperature
EO09 Under voltage
E10 5V for encoder card fail
E11 Phase init error
E12 Serial encoder communication error

m

ococoocoooo =00

|| Type of waming | Frequency [ =<
WO1 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 limit

W09 Acceleration limit

W10 Velocity limit

W11 Both HW limits are active
W12 2T warning

1

coocococoococo—=00

Double-clicking at the error or warmning message

will show help text for trouble shaoting Sleathiston | Satioxne l

Figure9.2.5 Statistics in “Errors and warnings log”

Moreover, when users want to know more about the content of errors and warnings, double-click the
name of error or warning event to appear the “Help tips” window. For example, as shown in figure 9.2.6, if

the error event of “EO4 Encoder error” is clicked, the possible cause and solution can be obtained from

- - -
Errors and warnings log :
Time Log Statistics

NOTE: The time shown below is calculated from the beginning of a reset or 24Vdc turning on of the amplifier.

this window.

Type of error/warning I Time (seconds) l
E04 Encoder error 333
||| WO3 Left HW limit 269

0 ) Position feedback signal is incorrect or the encoder reports error via
P/ its corresponding connection pin. Please check encoder is installed

well or the encoder model is set correctly.

Double-clicking at the error or wamning message

will show help text for trouble shooting REes | o santisto J el s |

Figure9.2.6 “Help tips” window in “Errors and warnings log”
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9.2.4 Error at loading PRM file

To ensure the compatibility between the loaded PRM parameter file and the drive firmware, Lightening
will check if the PRM file is suitable for the current firmware version. When the following error message
appears, it means that the PRM file is unsuitable, and need to re-set parameters or replace an

appropriate firmware version. The number in the parentheses denotes the PRM error scenario, referring

to table 9.2.4.1.

Error message l-a-J

v \ The PRM-file that you try to load is not
integral. File cannot be loaded.(0)

Figure9.2.4.1

Table9.2.4.1

Number

PRM Error Scenario

0

The MDP version of loaded PRM file is greater than the drive’s MDP version.

1

The AC motor model name in the loaded PRM file is not the standard product.

2

The 9-th bit of AC motor model name in the loaded PRM file is 1, but the enable
method cannot correspond.

The 9-th bit of AC motor model name in the loaded PRM file is 3 or 4, but the
enable method cannot correspond.

The 9-th bit of AC motor model name in the loaded PRM file is 5, but the enable
method cannot correspond.

The 9-th bit of AC motor model name in the loaded PRM file is 6, but the enable
method cannot correspond.

The “X_id_seondary” parameter in the loaded PRM file does not match that in the
drive.

9-6
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9.3 Error codes and troubleshooting

Table9.3.1
No. Error Errcl)_rcgo de Description Troubleshooting
The short of three motor phases is detected.
(1) After power-off, unplug the UVW-phase connector at the
drive-side and measure the resistance between each phase of
UVW and ground to check if there is a short circuit. The short
Motor short (over EO1 SHORT circuit may burn the motor.
1 current) detected or (2) Measure the line-to-line resistance between motor UVW
ERR EO1 phases to check that they are close to the specification. If the
line-to-line resistance is lower than the specification too much,
the motor may be burned.
(3) Separate the motor from the motor power cable, and use a
multimeter to check if the motor power cable is short.
The DC bus voltage in the drive exceeds the limit.
Over voltage EO2 OVERV When the motor has a heavy load and is operated at high speed,
2 detected or the back EMF exceeding the voltage limit will cause this error.
ERR E02 Check if the regenerative resistor needs to be installed, which is
selected according to the load and the motion specification.
The position error is greater than “maximum pos error” set in the
“Motion Protection” area.
(1) Check if the gain tuning is improper.
(2) Confirm that the maximum position error is set properly
Position error too  |E03 PEBIG (“Application center” -> “Protection” -> “maximum pos error”).
3 big or (3) Check if the motor movement is obstructed.
ERR EO3 (4) Check if the load is too heavy.
(5) Check if the guideway is without maintenance for a long time.
(6) Check if the cable tray is installed too tight.
(7) “WO05 SVBIG” continues occurring before “E03”. Use 220 V
power.
The encoder signal is incorrect or the alarm pin reports an error.
(1) Confirm that all encoder connectors are connected firmly.
E04 ENCOD (2) Confirm that the encoder wiring is correct.
4 |Encoder error or (3) If the encoder is a digital type, it may be caused by the
ERR EO4 external interference. Confirm that the encoder cable has an
anti-interference twisted wire and shield, or is equipped with
an iron core.
Motor overload. (The software detects the motor over-temperature.)
(1) Confirm that the continuous current and peak current during
motor movement comply with the motor specification.
EO05 SWHOT (2) Check if the motor movement is obstructed.
5  [Soft-thermal or (3) It can be eliminated by resetting and re-enabling the drive.
threshold reached |0 =0 However, if the current exceeds the motor specification due to
the load and motor parameters, it may occur again.
(4) Reduce the speed, acceleration, and deceleration.
(5) Check if the motor model name or motor current parameter is
set incorrectly.
E06 UVWCN The motor power cable is not physically connected to the drive.
Motor maybe - -
6 |4isconnected or (1) Check if the connector of UVW cable is loose.
ERR EO6 (2) Check if the motor model name is set incorrectly.
7 Amplifier over EO7 D.HOT The drive is over temperature.

HIWIN MIKROSYSTEM CORP.
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LCD _ .
No. Error Error Code Description Troubleshooting
temperature or (1) Check that the drive is placed in a well-ventilated location.
ERR EO7 (2) Check if the ambient temperature is too high.
(3) Wait for the internal temperature of drive to decrease.
(4) Todrive a large load or operate at a high duty cycle, install the
heat sink if needed.
E09 UND.V The DC bus in the drive is too small.
Under voltage ] ]
9 |getected or Confirm that L1 and L2 of drive are connected to 220 Vac power
ERR E09 source. Use a multimeter to check whether the input is 220 Vac.
The 5V power supply of encoder interface is abnormal.
E10 V5ERR (1) Unplug CN6, CN7, and motor power cable of D2 drive. Check
10 [°Vforencoder | whether there is still the error of “E10 V5ERR”. If yes, contact
card fail ERR E10 the manufacturer for repair; otherwise, check if there is a short
circuit and then modify the wiring.
(2) Do not hot-plug CN6 and CN7 of D2 drive.
Motor phase initialization is failed.
Phase initialization E11 PHINI (1) Check that the encoder signal is normal and motor parameters
11 error or are set correctly.
ERRE11 (2) Check if the payload is too high, the friction is too high, and
whether obstacles are on the way.
i The serial encoder communication has an error.
Serial Encoder E12 SER.E _ .
12  |Ccommunication lor (1) Check that the encoder cable is connected to the drive.
Error ERR E12 (2) Check that the encoder cable complies with the motor
specification.
E13HAL.E The less-wire encoder detects a hall signal error.
13 |Hall sensor error |or
ERR E13 Check that the encoder cable is properly connected to the drive.
The current control has an error.
Current control  |E1PCURER (1) Check that the motor model name is set correctly.
13 arror or (2) Check that the current-loop gain (“Kp”) and servo gain are set
ERR E15 appropriately.
(3) Check that the encoder cable is connected correctly.
In the architecture of dual-loop control, the hybrid control deviation
exceeds the allowable maximum of hybrid control deviation.
eck that the parameter of linear encoder is set correctly.
. o E17HYBDV (1) Check that th f i der i I
17 |Hybrid deviation | - (2) Check that the direction of linear encoder is consistent with the
too big ERR E17 rotary encoder, or if the linear encoder has the signal
interference.
(3) Check if the coupling is loose, the gear is not tightly engaged,
or the pitch tolerance or backlash of screw is too large.
The STO safety function is triggered.
E18STO g
18 |STO active or Reconnect STO to 24 V after the risk has been removed, and then
ERR E18 contact “DSF+” with “DSF-* for 1 second to release the error
condition.
10 HELT inconsistent Er19HFLT Drive hardware signals are conflicted abnormally.
error ERR E19 Check that each cable is grounded.
Incompatible E21IWRGMT The motor model name is not compatible with the drive.
21 |motor model and |or
drive ERR E21 Check that the motor model name is correct.
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LCD _ .
No. Error Error Code Description Troubleshooting
’s DC bus voltage ErZZBUS-E The DC bus voltage is abnormal.
abnormal ERR E22 Check that the input voltage is well.
The drive does not detect the EtherCAT interface or the drive has
EtherCAT E23NOET no EtherCAT interface.
23 |interface is not or (1) Re-power the drive to re-detect it.
detected ERR E23 (2) The drive does not support EtherCAT. Check that the drive
has this function.
An error occurs while performing the CiA-402 homing. This causes
the homing fail.
CiA-402 homing |E2#HOM-E 2 ——
24 error or (1) Check that the left and right limits, near home sensor, and
ERR E24 index signals are normal.
(2) Check that the used homing method is appropriate.
E25FAN.E The fan system is abnormal.
25 |Fan fault error or _ _ _ _ _
ERR E25 Check if the fan is stuck in a foreign object.
The motor was operated over the rated current for longer than the
i sustainable duration.
26 Drive overload ERR E26 . _ . . .
error Check that the motion profile is appropriate, or if the load is too
heavy.

Supplement for EO3 error correction

(1) Modify the maximum position error by steps described in figure 9.3.1.

(2) Itis not recommended to set the position error higher than the default value. If “E03 PEBIG” or

“ERR EO03” appears at the default value, adjust the servo rigidity.

Conf/Tune Tools

=)

ion 0.18 11520
Language About
= i'# 7o

» Drive
= ] 0.d2
 x

reset
Firmware version

¥ Protection center

Protection HW limit

protection

Brake

Error windows

maximum pos error| 20008

Position Units

count S
count

Warning windows

Limits
[ enable sw limit

Motion Protection

Paosition error| 1258
Velocity error| 1 . 08008e +8

count
count/s

Communication ok

Speed 508060 .
Acc.| 7.05345e+6
Dec|?.85345%e+6
Dec. kil 1 .4186%e +7
Smooth factor| 188

Error type setting
¥ Latch Amplifier over temperature error
I Latch Under voltage error

count/s

count/s"2
count/s"2
count/s*2
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B Latch amplifier over temperature error
D2 servo drive is able to report error and warning. 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 error message “Amplifier over temperature”.

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
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.

¥ Protection center

e

Protecion | HW limit Brake
| protection

Position units

Error wir

Error windows count ]
Maximum pos error 2000 count
Naming windows
Position error 1088 count
Velocity error 1 .00000e +8 count/s
Limits L}

™ Enable SW limit

Motion protection

Speed 500000 count's
Acc. 11715552 count/s*2
Dec. 11715552 count/s*2

Dec. kill 234311085 count/s*2

Smooth factor, 100

Error type sefting
v Latch amplifier over temperature error

Figure9.3.1
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9.4 Warning codes and troubleshooting

Table9.4.1
No. Error S(elp Description Troubleshooting
error code
o WOT SWLL The set left software limit is reached, and the motor can no longer
1 Left SW limit or move to the left

WRN W01 '

5 Right SW limit X¥02 SWRL The set right software limit is reached, and the motor can no

WRN W02 longer move to the right.

The hardware limit switch on the left side has been detected and
the motor can no longer move to the left.

W03 HWLL — :

3 Left HW limit or (1) If the hardware limit is not connected to the drive and the

WRN WO03 false trigger occurs, cancel the enable of hardware limit.

(2) Ifitis confirmed that the limit switch is not actually triggered,
check that the wiring or actuation logic is correct.

The hardware limit switch on the right side has been detected and

the motor can no longer move to the right.

W04 HWRL — :

4 Right HW limit or (1) Ifthe h_ardware limit is not connected to the drive anq t_he

WRN W04 false trigger occurs, cancel the enable of hardware limit.

(2) Ifitis confirmed that the limit switch is not actually triggered,
check that the wiring or actuation logic is correct.

The drive’s PWM output switch is greater than the limit value and

the current output cannot be increased. If this warning continues

W05 SVBIG occurring in the position control, the error of “E03 PEBIG” will

5 Servo voltage big |or happen.

WRN W05
(1) Change the power source to 220 V.
(2) Reduce the speed, acceleration, or deceleration.
The position error exceeds the set warning window for position
error.
Position error W06 PE (1) Check that the servo gain is properly tuned.

6 warning or (2) Check if the warning threshold is set too small.

WRN W06 (3) Sometimes, this phenomenon may occur since the
maintenance period is over or the lubrication is not
implemented.

The velocity error exceeds the set warning window for velocity
error.
Velocity error W07 VE (1) Check that the servo gain is properly tuned.
7 warning or (2) Check if the warning threshold is set too small.

WRN W07 (3) Sometimes, this phenomenon may occur since the
maintenance period is over or the lubrication is not
implemented.

The current has saturated in the specification of motor peak
WO08 CUR.L current. If this warning continues occu_rring, the error of “E05
8 Current Limited or SWHOT” will happen and the motor will be disabled.
WRN W08 (1) Reduce the speed, acceleration, or deceleration.
(2) Decrease the load.
Acceleration W09 ACC.L In the position mode or velocity mode, the acceleration protection
9
Limited or setting is reached when the motor is moving.

HIWIN MIKROSYSTEM CORP.
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No. Error — Description Troubleshooting
error code
WRN W09 To increase the acceleration, increase the acceleration setting in
the motion protection.
In the velocity mode or torque mode, the velocity protection setting
o W10 VEL.L is reached when the motor is moving.
10 |Velocity Limited or ; — : .. :
WRN W10 To increase the velocity, increase the velocity setting in the motion
protection.
Both the left and right hardware limits have been triggered.
Both HW limits W11 BOTH (1) Ifthe hgrdware limit is not connected to the drive anpl t.he
11 | octive or false trigger occurs, cancel the enable of hardware limit.
WRN W11 (2) Ifitis confirmed that the limit switch is not actually triggered,
check that the wiring or actuation logic is correct.
Failed to perform the homing procedure.
S W13 HOM.E (1) Check that the left and right limits, near home sensor, and
13 |Homing fail or index signal are normal.
WRN W13 (2) Check that “Time out” and “Search end stop current” are set
properly.
In the position mode, the conflict situation of receiving the pulse
14 |Pulse command \é\r/14HOM-C command and homing command simultaneously occurs.
and homing conflict |\ on \w14 Do not send the pulse command and perform the built-in homing
function at the same time.
15 |Absolute encoder X¥15BAT-E The encoder battery has no power.
battery warning WRN W15 Replace the battery.
1 Wrong absolute \é\:lfiABS-W The absolute encoder feedbacks the error absolute position.
position WRN W16 Reset the home position.
MECHATROLINK MECHATROLINK communication warning
17  |communication WRN W17
warning Check if communication cable is correctly connected.
Absolute encoder feedback position overflow
18 Abs_o_lute encfcleer WRN W18
position overflow Command the motor to move towards the opposite direction.
Serial encoder Serial encoder communication warning
19 |communication WRN W19
warning Check if the encoder cable is correctly connected.
9-12 HIWIN MIKROSYSTEM CORP.
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B Supplement for W03 and W04 warning correction

If the hardware limit is not connected to the drive and the false trigger occurs, the hardware limit

function can be turned off.

Conf./Tune Tools Language About

D= | AP

— -
o # o3
|

reset

[~ enable HW limit

HY 1left{-> limit is not configured

HW »ight<{+> limit is configured to I?

Communication ol

=] ' 0.d2 | ¥ Protection center
P X o
» Protection HW limit Brake .
protection

Pasition Units
count il

Figure9.4.1

B Supplement for W09 and W10 warning correction

When the acceleration and deceleration (“Acc.” and “Dec.”) in the performance test is set to be less

than the command, the warning message of “W09 ACC.L” or “WRN WO09” will appear and the

acceleration will be limited. To solve this problem, increase the acceleration and deceleration. It is

recommended to set “Acc.” and “Dec.” to 10 times the current “Speed”.

anguage About

=;
LA

E}-smes Drive

E=a
e |
==

Acc|506-345

Dec|568.345

Smooth factor| 1868

5 Qo —— Y|
X »
= e B T
Position Velocity
Ripple
Target radius{ 0.818 mm —
Debounce time 188.8 msec
Mave time: 8.9 msec
Sefting time: 8.8 msec
Total time: 8.6 msec
T enableswiimit g oo
P1 it P2
B 0.008 AT [eese
i [
Mation Profecion————— i EE
Positionunits | g 8.900000

mmish2
mmis"2

Status:
HHaraware Enable Input

©eer ‘r e PR £0.07) _m{Software Enabled
Duwell time
1608 msec P2/8-958 GOMP2 Semvo ready
_dPhase Initialized
* Relative move DI‘S‘E”EE nm MMoving
Communication ok  Jog “Jog current ] = mHomed
i A_amp msh mode
" Home A e
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When the speed (“Speed”) in the performance test is set to be less than the command, the warning
message of “W10 VEL.L” or “WRN W10” will appear and the speed will be limited. To solve this

problem, increase the speed. For example, if the required speed is 500 mm/s and “Speed” is set to
100 mm/s, “W10 VEL.L” or “WRN W10” will appear. “Speed” can be changed to a value larger than

the target value, e.g. 600 mm/s.

.ﬂ =i reset

Controller: d2(0), Axis: X Firmware version
0.934

ao

2
S .. .. [ewmmsa

— Primary CG
I Speed| 160008 mmis I 0.900000

Dec/ 580.345 mmis2
Dec. kill| 141869 mmiss2
Smooth factor| 188

P1/0.000 GOMP
msec F2[0.050 GOnpz
istance
mm
Communication ok oo “Tog current ] ) Him]
1 A_amp (S mode
e L
Figure9.4.2

9.5 Troubleshooting for common issues

No. Issue LCD code Troubleshooting
The speed or acceleration is limited Check if the speed, acceleration, and
when the motion command is sent | W10 VEL.L deceleration in the “Motion Protection” area of
by using the pulse or voltage (WRN W10) performance center are set too small.

1 command. Or, the host controller
has sent out all pulse commands for | W09 ACC.L
the movement, but the motor is still | (WRN W09)
slowly moving to the target position.

(1) Inthe “Details” menu of auto phase center,

The motor direction is opposite to S(_alect_ Toggle direction” to reset the motor
None direction.

the customer-defined direction. (2) Check the “Invert” option in the mode
configuration page to invert the command.

Open the “Error Map” tab in the application center

to confirm the following items:

(1) Confirm that the “Error map enable” option

3 “Error map” is not activated. None is checked. Refer to Section 6.9.2.

(2) Confirm that the homing process has been
done or the related homing signal has been
set in the “Input” tab.
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No. Issue LCD code Troubleshooting
(1) Use “Quick View” or “Scope” to check if
“Target Position” has received the input
pulse signal.
(2) Check if the pulse signal cable is
After enabling, the motor moves disconnected or poor contact.
4 . ' None (3) Check that the signal of 0 V is connected to
without any command. )
the shield or ground.
(4) Check that the drive and machine are
grounded.
(5) Add a core to the pulse cable for filtering, if
needed.
(1) Confirm that the command unit is correct.
(2) Check if the speed or acceleration is set to
. 0.
Alter enabling, the motor does not (3) Check if the “Enable SW Limit” option has
5 move when the command is sent None b “
out. een enabled. If.ygs,lcheck that “Upper
limit” or “Lower limit” is set correctly.
(4) After disabling, turn the motor spindle to
confirm that the rotation is smooth.
(1) Use “Quick View” or “Scope” to confirm that
“Target Position” has received the input
pulse signal.
6 ghe pulse command has sent out, None (2) Check if the pulse signal cable is
ut the motor does not move. :
disconnected or poor contact.
(83) Check if the electronic gear ratio is set to
small.
(1) Use “Quick View” or “Scope” to confirm that
The analog voltage command (V “Analog Command” has received the input
7 Command) has sent out, but the None voltage.
motor does not move. (2) Setthe voltage offset in the “Analog input”
tab of “Advanced gains” window.
. . . (1) Reduce the servo gain (common gain).
8 Igg motor s moving withaloud | \one (2) Set the filter in the “Filter’ tab of “Advanced
' gains” window.
(1) Check that the drive is placed in a
9 The drive temperature is too high EO7D.HOT well-ventilated location.
' (ERR EO7) (2) Check that the ambient temperature is not
too high.
10 The position feedback sensor E04 ENCOD Check that the drive and machine are grounded,
(reader) sends an incorrect signal. | (ERR EO4) and the shield is grounded.
(1) Check whether the drive’s main power is
11 | The DC bus voltage is too small EO09 UND.V connected to 220 Vac, or disconnected.
' (ERR E09) (2) Use a multimeter to check that there is a
220 Vac power supply.
(1) Confirm that the speed, acceleration, and
load meet specifications.
E02 OVERV (2) Check whether a regenerative resistor
12 | The DC bus voltage is too large. needs to be installed when the motor is
(ERR E02) ,
operated at the high speed.
(3) Check if the load is too heavy.
(4) Check if the speed is too high.

HIWIN MIKROSYSTEM CORP.
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emulated encoder function.

No. Issue LCD code Troubleshooting
(1) Check if the servo gain (common gain) is
The position error exceeds the EO3 PEBIG tﬁ)o S”.‘a” and the ma,>,<|r_num position error
13 setting of maximum position error (ERR EO03) (‘maximum pos error”) is too small.
9 P ' (2) Check if the motor movement is obstructed.
(3) Check if the load is too heavy.
(1) Solve the short circuit between the motor
UVW phases and wiring problems.
(2) Solve the short circuit between the motor
N EO01 SHORT power phase (UVW) and ground.

14 | The motor UVW has a short circuit. (ERR EO1) (3) Measure the line-to-line resistance of motor
phase (UVW), and confirm that resistances
between lines are the same.

(4) Check if the motor cable is too old.
(1) Confirm that the motor continuous current
. . and peak current comply with the motor
s | e |EosSwhoT | specticaton
P! (ERR EO05) (2) The acceleration command in the path
continuous current. AR
planning is higher than the motor rated
acceleration.
The computer cannot communicate Confirm that the transmission rate (“BPS”) and
16 . : None o « »
with the drive. communication port (“Port”) are set correctly.
When “Use emulated encoder” is set, the motor
The host controller receives an moves due to various factors during the operation
17 | incorrect position when using the None of “Save to flash” (% ) on the main window. The

emulated output function has no effect when
“Save to flash” is performing.

9-16
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10.1 Start enable method

B Enable via host controller
Usually, the host controller sends a command to the drive to control the motor enable. This is done
through the drive’s input pin. Normally, the “Axis Enable” function is set to the digital input 13 (see
Section 5.5.1), as shown in figure 10.1.1.

Conf/Tune Tools Language About
o A V™ RS |

[5}-#m Drive Con im 1O center

 x Outputs

State  Invert
Statt 1 |Start Homing

12 |Abort Motion

<41
==

13 | Axis Enable

L4 14 | Switch to secondary CG
15 |Near Home Sensor
L4 I6 |Left <{—> Limit Switch

I7 |Switch to secondary mode

18 |Clear Error

[ S i i i

Quic

Pos 19 [Right ¢+> Limit Switch
co

ERENCRERERE] £ ENK
ExEsEEE) EE

38

18

Communication ok

Set Default

Figure10.1.1

B Temporary hardware enable
When the user does not have the host controller to send the hardware enable signal to the drive, the
following method can be used to provide the hardware enable temporarily. First, click the T button
in the main toolbar to open the I/O center, as shown in figure 10.1.1. Confirm that the status light of
“Axis Enable” is green. Generally, 13 is set to the input of hardware enable signal. Since each input
pin has an “Invert” function, the signal logic can be reversed via this “Invert” option to temporarily
provide a simulated hardware enable signal according to the test requirement. When the status light

in the “State” column is green, it indicates that the drive has received a hardware enable signal.
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10.2 Confirm enable status via HMI

When the light of “Hardware enable input” in the HMI main window is green, it indicates that the drive has

received a hardware enable signal from the host controller, as shown in figure 10.2.1.

&8 Lightening, version 0.185, com8, 115200,
Conf/Tune Tools Language About

/%37 W ‘!’% w reset

s Daive Controller: d2(0), Axis: X Firmware version

= 9.038
= I E),di Motor type: AC servo

Model: FRLS18XRS

Axis is cofigured to: Stand—alone position mode
Siahie
I JHardware enable input I
W Software enabled
W servo ready
Last error

Lastwarning

Quick view
Position units

count :J

1 Feedback position ﬂ 2 count
1 Feedback position :] 2 count

18 Feedback velocity :] 1.01260 count/s

| Communication ok C:AHIWIN\dceVightening.dce > d2(0) , CAHIWIN\dce\d2\pdioo\

Figurel10.2.1

Usually, the motor enable is controlled by the “Axis Enable” signal sent from the host controller to the

drive’s input pin. When HMI is turned on, following items must be noticed.

(1) When Lightening is a valid window on the computer, the F12 key can be pressed to disable the
motor at any time. Usually, it is useful in the emergency situation.

(2) When the performance center in Lightening is turned on, the “Disable” button (same as F12) can be
pressed to disable the motor. Click the “Enable” button on the window to enable the motor again (but

only if the “Hardware enable input” light is still green).
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11.1 Comparing parameters in RAM and Flash

When motor parameters are modified during the operation of Lightening and do not save in the drive’s
Flash, the prompt window of “Compare parameter RAM to Flash” appears at the situation of closing
Lightening or saving error map parameters in Flash (see Section 6.9.1), as shown in figure 11.1.1. This
window mainly reminds the user that parameters have been modified but not yet saved in Flash.

Compare parameters RAM to FLASH L ﬂ

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 I Cancel ‘

e ||

Figurell.1.1

Click the “Details” option on the window to open the advanced comparison window. It can be used to
further observe which parameters in RAM and Flash have different settings, as shown in figure 11.1.2. If
the RAM data and Flash data are not the same, the parameter name and its value are listed in blue. In

addition, the “Flash values” filed displays one of following two states.

(1) =: The parameter in Flash is the same as that in RAM.
(2) >k>k: The parameter has performed the “Undo” action and the value in RAM has been changed to

that in Flash, as shown in figure 11.1.3.

11-2

Compare RAM to flash ( ver O.f—.ﬂ
® > I Refresh I \+I Save I Close I 4— @
Slave: 8 <d2> [~ hex ‘ \
oLl @
Comprae paramters RAM to FLASH
14 modified. O undo. 271 variables . B errors
Parameter name Type RAM value Flash value -
¥_curr_mot_ptime f 12 =
A_curr_tau f 5.2348e-6 =
¥_dchl_pulse_amp f 1008 =
¥_dchl_pulse_del s 15 =
¥_dchl_pulse_mode s 3 =
4 ¥_dcc f 3e+? 2.12472e+7
4 X_dcc_kill f 1e+8 4.24944e +7?
®_delBrkToDis 1 7250 =
#_delMaxEnToBrk 1 7500 =
X_dont_use_abh s a =
¥_emap_en s a =
X_emu_M s 1 =
X_emu_N s 1 A3
¥_emu_i_jitter 1 1 =
X_emu_i_radius 1 10 =
X_encPurOnTime 1 280 =
®_enc_360 1 10000 =
®_enc_360_div 1 4 =
A R_f1.fr f 208 800
R_f1.ki f a =
R_f1.k2 f a =
4 R_Ff1l.xi f 0.707107 8.7a87 |=
A R_Ff2.fp £ 1008 a [
R_f2.k1 f 8 =
A R_£2.k2 f 1 [}
4 R_£2.xi f 8.5 8.7a87
Figurel11.1.2
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The following is the function description of main button:

@ Save: Save parameters to Flash.

@ Close: Close the window.

(® Up: Go to the previous parameter which is different in RAM and Flash.

@ Down: Go to the next parameter which is different in RAM and Flash.

(® Undo: Restore the selected parameter saved in RAM to that saved in Flash

® Refresh: Re-compare parameters saved in RAM and Flash.

! Compare RAM to flash (ver 0.45)

Refresh Save | Close | o I
Slave:[ @ <d2> [ hex | Reco | Down ]
N

14 modified. 1 undo.

Comprae paramters RAM to FLASH

©)
271 variables . errors

Parameter name

¥_curr_mot_ptime
A_curr_tau
¥_dchl_pulse_amp
Z_dchl_pulse_del
¥_dchl_pulse_mode

4 ¥_dcc

4 ¥_dcc_kill
¥_delBrkToDis
X_delMaxEnToBrk
X_dont_use_ab
¥_emap_en
%_emu_M
X_emu_N
_emu_i_jitter
¥_emu_i_radius
X_encPurOnTime
X_enc_360
X_enc_360_div

| 2
x
|
e
.

]

| 3 G o
&
N
.
=
&Y

Type
£

3 P o P R e e e el el ) O 0 ) el e TR MR ) ) MR R

RAM value

12
5.2348e-6
100

15

3
3e+?
1e+8
750
75008
a

a

1

1

1

18
200
10000
4

808

a

a
0.707187
1068

a

1

8.5

Figure11.1.3

Flash value

L T T - 31 T T [ T

-12472e +7
-24944e+7

¥

R IE® 10
.

.7087?7

@ Redo: Cancel the previous “Undo” action for the selected parameter.
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12.1 Update drive’s firmware

If the drive’s firmware needs to be updated, click the “Tools” option on the main window and select

“Upgrade/Downgrade firmware...”, as shown in figure 12.1.1. Clicking “Upgrade/Downgrade firmware...”

will appear the window of figure12.1.2.

12-2

Lightening, version 0.185, com8, 115200

Conf /Tune TTools Language About
@ '»,{ ll; Communication setup...  (Ctrl+N) ;ll' g_]l' 3 te=ct
- Open plotview... (Ctrl+G)
[E)-smwwe Drivy 5 e Firmware version
& . ata collection... [9.938
3 Scope... (Ctrl+P)
——
Encoder test/tune... 757
PDL... (Ctrl+U) Stand-alone position mode ]
Loop constructor...
Reset amplifier
U'arade‘downarade firmware... I
Set parameters to factory default =
F_ast warning
—Quick view
Position units
| rev b
[ 1 Feedback position | ©.000 rev
| 1 Feedback position 1] 170766(:] rev
|18 Feedback velocity :I ‘-GQBW revis
c ication ok C dce > d2(0), CAHIWIN\dce\d2ipdio0y  /Jf
Figure12.1.1
Upgrade/downgrade firmware =
File -
Stepz Update selected firmware to amplifi | Date : Time I Comment
Add working directory firmware to Archive 2012103122 - 05:33:38
2012103123 - 02:36:28
Refresh 2012103129 - 03:21:01
0079 CHWIN'dce'db_firm'd2Wer_0_019 2012\04\26 - 10:08:34
0.020 CHIWIN\dceldb_firm\d2iver_0_020 2012\05\22 - 13:04:16
0.021 C:\HIWIN\dceldb_firm\d2\ver_0_021 2012\07\17 - 10:37:25
0.022 C:\HIWIN\dce\db_firm\d2\ver_0_022 2012\09\10 - 03:38:29
0.023 C:\HIWIN\dce'db_firm\d2iver_0_023 2012\10118 - 03:51:03
0.024 C:\HIWIN\dceldb_firm\d2iver_0_024 2012110126 - 05:40:15
0.026 C:\HIWIN\dceldb_firm\d2\ver_0_026 201211122 - 08:29:11
0.027 C:\HIWIN\dce\db_firm\d2\ver_0_027 2013104111 - 09:19:07
0.028 C:\HIWIN\dce'db_firmid2iver_0_028 2013107121 - 23:43:32
0.029 C\HIWIN\dceldb_firm\d2iver_0_029 201310904 - 09:08:42
0.030 C:\HIWIN\dceldb_firm\d2\ver_0_030 2013109106 - 08:08:48
0.031 C:\HIWIN\dce\db_firm\d2\ver_0_031 2013109118 - 10:10:31
0.033 C:\HIWIN\dce'db_firm\d2iver_0_033 20140411 - 01:59:03
Step 1 0.034 C:\HIWIN\dceldb_firm\d2iver_0_034 2014107109 - 07:11:28
0.035 C:\HIWIN\dceldb_firm\d2\ver_0_035 2014\11\20 - 08:41:46
0.036 C:\HIWIN\dce\db_firm\d2\ver_0_036 2015\01\15 - 03:07:36 Amplifier
0.037 C:\HIWIN\dce'db_firmid2iver_0_037 2015\05\20 - 03:40:07

Working Dir: Amplifier: Ver. 0.038 CAHIWIN\dce\d2 2015\09\02 - 10:22:50

| 5N

Figurel2.1.2 “Upgrade/Downgrade firmware” window
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In the “Upgrade/Downgrade firmware” window, use following steps to complete the firmware update.

Step 1:  Click the left mouse button on the firmware version required to update, such that it is with white
letters on the blue background.
Step 2:  Click the “File” option in the upper left corner of window and select “Update selected firmware to

amplifier” to appear the dialog window of figure12.1.3.

Update new firmware to ampliﬁerA s : M

Do You want to update the amplifier
7!; by firmware version in:
| CAHIWIN\dce\db_firm\d2\ver_0_037\
| In Working Directory firmware version = 0.036 |

Figurel2.1.3

Step 3:  Click the “Confirm” button to appear the “Auto load programs” window. The firmware will be

loaded to the drive automatically, as shown in figure 12.1.4.

|

d2: Test if PDL need complilation
No need PDL compilation 4
9: d2
Go to boot mode
2
s v
< m » r;
2
81 id @ d2 DELFINO335
Pile [C:N\HIWIN\dceNd2\d2.edh
Clear page: Page 5 , start address: 328000 —]
Addrsses: 00328008, Write 40911 words Stop

Figurel2.1.4

Step 4:  After the firmware update is completed, the message window of figure 12.1.5 appears. Click the

“Conform” button.
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oK g_]

/ From C\HIWIN\dce\db_firm\d2\ver_0_037\
| i,,lé Firmware was changed succesfully!

Figurel2.1.5

Note:
If a power failure or communication error occurs during the firmware update, Lightening may stay at “Boot
mode” and cannot be changed after the power is restored or the communication cable is connected

again, as shown in figure 12.1.6. Please contact the franchised dealer to help eliminating it.

" Lightening, version 0,185, coms, 115200
Conf /Tune Tools Language About

&',)' ,_—-‘w "ﬁ tw reset

(=} srwow T o ,
= Chive Controller: d2(0), Axis: <boot mode> Firmware version
= l 0.d2 — | Boot mode

Motor type:) Boot mode
¢ <boot mode>

Model: Boot mode

Axis is cofigured to:/ Boot mode
~Status
_lHam.'.‘av'e enable input _l
A Software enabled
Aservo ready
Last error

Last warmning

Quick view

ot

1 Feedback position ZI Boot mode count
| 1 Feedback position _VJ Boot mode count
|18 Feedback velocity 1' Boot mode

Figurel12.1.6
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12.2 Load PDL program into drive

To load the PDL program into the drive, use following steps to do it. To clear the PDL program in the
drive, delete the code in “user.pdl” and use same steps to load the codeless “user.pdl” into the drive.

Step 1:  Click the icon () shown in figure 12.2.1 to open the “PDL” window.

'S Lightening, versic

Conf/Tune Tools Language About
& @" RIS w "’ (_1/6 E':’( :;-ll w st
[£-#mw Drive Controller: d2(0), Ads: X Firmware version
=-§ o.d2 , 0.0834
Motor type: AC servo
2 Model: FRLSB52%6
]
Figurel2.2.1

Step 2: Click the “Edit” button to appear the PDL edit interface.

Compile | Edit | oot |

|
Compile no zi 4!
P d I Verify |
File I
Load Compare code only |

[~ Compare mode Compare | Close |

' State Normal mode <PORT A> |

. $1 id @ d2 DELFINO335
File C:\HIWIN\dce\d2\pdlB@0\mainB.pdl _]
Figurel2.2.2

XL e

[ o % 1o 1o % N AR
ET’FilLEéi user.pdl
user.pd|

Figure12.2.3
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Step 3:  After pasting the PDL program or writing the PDL program, click the “Compile” icon () to appear
the “Compile” window, as shown in figure 12.2.4.

File Edit View Options Macro Help
_?f\ ~ | % nl\qabmm\*g.z\owml 0 | 65 64 b
\EEIEITFH\AAA\L'

| m@ B @
| »[EHEX|D 6|
-pdl
E|-. FILES user
H v Ccepdl #itask/1
| € PDL compiler, version 25.49
Main input file: C:\HIWIN\dce\d2\pd18@\main@.pd1l
PDL working dir: C:\HIWIN\dce\d2\pd 166

Configuration file: C:\HIWIN\dce\lightening.dce Slave: d2¢(@>
Preprocesslng ended ok
PDL interpreter ver: 20
Total=3583, C:\HIWIN\dce\d2\pdl@@\main@.pdl: 16 line compiled

?-Zip 9.28 Copyright <(c) 1999-2010 Igor Pavlov 2016-11-18
Scanning

Creating archive pdlsource.?z

Compressing pdl68

Compressing init.pdl

Compressing main@.pdl

Compressing sys.pdl

Compressing user.pdl

Everything is

code=27416, zip source=24923. total=52348, maximum=65824. spare left=12684
......... FILE: C:\HIWIN\dce\d2\sys.pdl

——— Procedure: dc

warning: no reference to variable ’t3’
-----....FILE: C:\HIWIN\dce\d2\pd18B\main@.pdl

m

warning: Procedure ’encoder_dchl’ not implemented

< | m | 3

Figurel2.2.4

Step 4: After “Compile” is completed, click the “Send to slave” icon () and click the “Confirm” button in
the dialog window of figure 12.2.5 to appear the execution window of figure 12.2.6 After loading
the PDL program is completed, this window will be closed automatically.

File: Edit View Options: Macro Help

|~ ~ [ 4 @8] @abset|
MEEB|[saaA|wH| 2

L NN

Ole® N |G| &bEdés

Jo xiste B F EEE= | EEK|DH|HE
El ‘7FY|:557 user.pdl
>>>>> e ol #tasks1

{ ‘ 52 b

confirm et

@I Sendto d2(0), paged, PDL

BE BB

Figurel12.2.5
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) E 9
Compile I Edit I
Compile no zi [ |
| Compienozp | =
Load I

Compare code only |

Compare

I~ Compare mode

Boot
Normal
File

State

Close |

| s1ia @ a2

DELFINO335

File | C:\HIWIN\dce\d2\pd18@\nain@.pd1l

Addrsses: 080320000, Yrite 26178 words

| c1lear page: paged4 , start address: 320000

_ [

Figurel2.2.6

12.3 Load parameter patch

The download path of parameter patch is the same as that of Lightening. The latest parameter patch is

parameter_patch_4.6.

B Extract parameter patch

=W

@ parameter_patch_4.6

HIWIN MIKROSYSTEM CORP.

7-Zip >
CRC SHA >
S

BEERE(H)...

58

BRAFRME(G) >
4 TortoiseGit >
@& TortoiseSVN >

BEREV)

W) >

BTM
RO
BIHE(S)
BiR(©)
EHREM)

AER)

REEIE
MRESE
ﬂgﬁmi_

£ ES

®

BEEE "parameter_patch_4.6\"
BEEER

MAREE..

EEUEE.

N0 “"parameter_patch_4.6.72.72"

R4 F2 "parameter_patch_4.6.72.72" T E®
N0 “parameter_patch_4.6.7zzip"

& "parameter_patch_4.6.7zzip" TE®

Figure12.3.1
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B |[nstall parameter patch
After parameter patch is extracted, parameter_patch_4.6.exe appears. Click on this file. Then
HIWIN .mot generator dialog window appears. Click on (Y) button to install the patch. Ignore the
windows which appear during the installing process. After all the windows close, the installation

completes.
HIWIN .mot generator
s
e Do you want to install the .mot file patch?
&M =(N)
Figurel2.3.2
B Other

If Lightening is not installed, a warning window appears informing user that Lightening is not

installed.

Lightening does not exist

Figure12.3.3
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13.1 Modbus communication specification

The Modbus communication specification for D2-series drives is shown in the following table.

Table13.1.1
Interface RS-485 2W-cabling
Communication Cycle Asynchronous (half duplex)
Baud rate 2,400, 4,800, 9,600 (default), 14,400, 19,200, 38,400 bps
Protocol RTU (default), ASCII

Data length (™1 | 8 bits (default), 7 bits

Communication

P Parity Even (default), odd, none
arameters

Start bit 1 bit

Start bit ("ote2) 1 bit (default), 2 bits

Slave address 1-247

Note:

(1) The data length in the RTU communication protocol is 8 bits; while that in the ASCIl communication protocol is
7 bits.

(2) The stop bit for the odd parity and even parity is 1 bits; while that for the none parity is 2 bits.

13.2 Function code

D2-series drives provide three types of function code, as given in the following table.

Table13.2.1
Message Length (Bytes)
Function Code Definition Command Response*
Max Min Max Min
03h Read holding registers 8 8 255 7
04h Read input registers 8 8 255 7
10h Write multiple registers 255 11 8 8

Note:

*The message length of exception response is 5 bytes.

(1) Read holding registers (03h)
This function is used to read the contents of the consecutive blocks of holding registers in the drive.
The related data format is given in the following table. The content of each register is divided into the
8-bits higher data (“Hi”) and the 8-bits lower data (“‘Lo”). The maximum of consecutive blocks read at

the same time is 125.
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Table13.2.2
Data Length Value
Request

Function code 1 Byte 03h
Starting address 2 Bytes 0x0000 - OxFFFF
Quantity of registers | 2 Bytes 1-125

Response
Function code 1 Byte 03h
Byte count 1 Byte 2xN
Register value 2 x N Bytes

Error
Error code 1 Byte 83h
Exception code 1 Byte 01h, 02h, 03h, 04h
Note:

N is the quantity of registers.

Table13.2.3
Exception Code Exception Name Cause

01lh lllegal function The function code is not supported.

02h lllegal data address | Try to read an illegal register.

03h lllegal data value The quantity of registers is too large (>125).
The accessed data includes the incomplete data.

04h Server device failure | For example, the host controller only requests 16
bits of 32-bits parameter.

The following table is an example of requesting to read registers 0x006B - 0x006D. For the case of
normal response, the content of register 0x006B is shown as the 2-bytes value of “02 2Bh”, the
content of register 0x006C is the 2-bytes value of “00 00h”, and the content of register 0x006D is the
2-bytes value of “00 64h”.

Table13.2.3
Command Response Error
Slave address 01lh Slave address 01lh Slave address 01lh
Function code 03h Function code 03h Error code 83h
Starting Hi 00h Byte count 06h Exception code 02h
address Lo |6Bh _ Hi | 02h Lo COh
- Register 0x006B CRC :
Quantity of Hi 00h Lo | 2Bh Hi Flh
registers Lo | 03h _ Hi | 0Oh
Register 0x006C
Lo 74h Lo | OOh
CRC
Hi 17h . Hi 00h
Register 0x006D
Lo | 64h
CRC Lo | 05h

HIWIN MIKROSYSTEM CORP. 13-3



HIWIN. MIKROSYSTEM

MDO7UE01-2404

Modbus communication D2 Series Servo Drive User Manual

Command Response Error
Hi 7Ah

(2) Read input registers (04h)
This function is used to read the contents of the consecutive blocks of input registers in the drive.
The related data format is given in the following table. The content of each register is divided into the
8-bits higher data (“Hi”) and the 8-bits lower data (“Lo”). The maximum of consecutive blocks read at
the same time is 125.

Table13.2.4
Data Length Value
Request
Function code 1 Byte 04h
Starting address 2 Bytes 0x0000 - OxXFFFF
Quantity of registers | 2 Bytes 1-125
Response
Function code 1 Byte 04h
Byte count 1 Byte 2xN
Register value 2 x N Bytes
Error
Error code 1 Byte 84h
Exception code 1 Byte 01h, 02h, 03h, 04h
Note:
N is the quantity of registers.
Table13.2.5
Exception Code Exception Name Cause
01lh lllegal function The function code is not supported.
02h lllegal data address | Try to read an illegal register.
03h lllegal data value The quantity of registers is too large (>125).
The accessed data includes the incomplete data.
04h Server device failure | For example, the host controller only requests 16
bits of 32-bits parameter.

The following table is an example of requesting to read the register 0x0008. For the case of normal

response, the content of register 0x0008 is shown as the 2-bytes value of “00 OAh”.
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Table13.2.6
Command Response Error
Slave address 01h Slave address 01h Slave address 01h
Function code 04h Function code 04h Error code 84h
Starting Hi | 00h | Byte count 02h Exception code 02h
address Lo | 08h | Register |Hi |00h | |Lo C2h
Quantity of | Hi | 00h | 0x0008 Lo | OAh Hi Cth
registers Lo | O1h Lo | 35h
CRC -

Lo | BOh Hi 37h
CRC

Hi | 08h

(3) Write multiple registers (10h)

This function is used to write the data into consecutive blocks of registers in the drive. The maximum

of consecutive blocks read at the same time is 123.

Note:

Table13.2.7
Data Length Value
Request

Function code 1 Byte 10h
Starting address 2 Bytes 0x0000 - OxFFFF
Quantity of registers 2 Bytes 1-123
Byte count 1 Byte 2xN
Register value 2 x N Bytes

Response
Function code 1 Byte 10h
Starting address 2 Bytes 0x0000 - OxFFFF
Quantity of registers 2 Bytes 1-123

Error

Error code 1 Byte 90h
Exception code 1 Byte 01h, 02h, 03h, 04h

N is the quantity of registers.

HIWIN MIKROSYSTEM CORP.
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Table13.2.8
Exception Code Exception Name Cause

01h lllegal function The function code is not supported.

02h lllegal data address | Try to write an illegal register.

03h lllegal data value The quantity of registers is too large (>123).
The accessed data includes the incomplete data.

04h Server device failure | For example, the host controller only writes 16 bits of
32-bits parameter.

The following table is an example of requesting to write the data of “00 OAh” and “01 02h” into 2
registers, where the starting address is 0x0001.

Tablel13.2.9
Command Response Error
Slave address 01lh Slave address 01lh Slave address 01lh
Function code 10h Function code 10h Function code 90h
address Lo 01h | address Lo |01h cRe Lo CDh
Quantity of Hi 00h Quantity of Hi 00h Hi Cih
registers Lo 02h registers Lo 02h
Byte count 04h Lo 10h
- CRC :
0x0001 Lo 0Ah
Register Hi 01h
0x0002 Lo 02h
Lo 92h
CRC
Hi 30h
13.3 Modbus objects
The data type of Modbus object is listed in the following table.
Table13.3.1
Code Data Type Range
INT16 Signed 16 bit -32,768 to +32,767
INT32 Signed 32 bit -2,147,483,648 to +2,147,483,647
UINT16 Unsigned 16 bit 0 to 65,535
UINT32 Unsigned 32 bit 0 to 4,294,967,295
REAL32 Float 32 bit -
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13.3.1 Input register

The data length of each readable input register is 32 bits.

Table13.3.1
Object REEEr Description Type Unit

Address
0x0000 N Lower data

1 Feedback position - INT32 counts
0x0001 Higher data
0x0002 N Lower data

2 Reference position - INT32 counts
0x0003 Higher data
0x0006 . Lower data

4 Position error - INT32 counts
0x0007 Higher data
0x0012 ] Lower data

10 Feedback velocity - REAL32 count/s
0x0013 Higher data
0x0014 ) Lower data

11 Reference velocity - REAL32 count/s
0x0015 Higher data
0x0016 ) Lower data

12 Velocity error - REAL32 count/s
0x0017 Higher data
0x003A Lower data

30 Actual current REAL32 Aamp
0x003B Higher data
0x003C Lower data

31 Command current - REAL32 Aamp
0x003D Higher data
0x004E Lower data

40 Analog command - REAL32 mvV
0x004F Higher data
0x0050 Lower data

41 Bus voltage - REAL32 Y
0x0051 Higher data
0x0064 Lower data

51 Soft-thermal accumulator REAL32 %
0x0065 Higher data
0x0068 _ Lower data

53 Average load ratio REAL32 %
0x0069 Higher data
0x0070 Lower data

54 Peak load ratio REAL32 %
0x0071 Higher data
0x0072 ) Lower data

55 Current effective value - REAL32 Aamp
0x0073 Higher data
0x0078 Lower data

61 Status 5 - UINT32 -
0x0079 Higher data
0x00A0 Lower data

81 Status 4 - UINT32 -
0x00A1 Higher data

90 0x00B2 Status 6 Lower data UINT32 -
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Object e Description Type Unit
Address
0x00B3 Higher data
0x00B4 Lower data
91 Status 0 UINT32 -
0x00B5 Higher data
OxOFAO ] ) Lower data
2001 Mode of operation display - INT32 -
Ox0FAl Higher data
OXOFA2 ) Lower data
2002 Drive error events 1 - UINT32 -
Ox0FA3 Higher data
OxOFA4 ) Lower data
2003 Drive error events 2 UINT32 -
OxOFA5 Higher data
OxOFA6 Lower data
2004 Status 1 UINT32 -
OxOFA7 Higher data
OxOFAS8 Lower data
2005 Status 2 - UINT32 -
Ox0FA9 Higher data
OXOFAA Lower data
2006 Status 3 - UINT32 -
OxOFAB Higher data
OXOFAE iti Lower data
2008 Feedback position of INT32 count
OXOFAF secondary encoder Higher data
0xO0FBO Lower data
2009 Hybrid deviation error - REAL32 count
0x0OFB1 Higher data

(1) Object 61 — Status 5

Table13.3.2

Bit Definition

o(N|o|ulsw|[N|F|o
a

[(e]
=
o

10-15 | -
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(2) Object 81 — Status 4

Table13.3.3
Bit Definition
0-3 -
4 01
5 02
6 03
7 04
8 05
9-11 |-
12 CWI/CCW input
13 Buffer encoder invert
14 Buffer/emulated encoder output
15 -
(3) Object 90 — Status 6
Table13.3.4
Bit Definition
0 -
1 Index
2-15 |-
(4) Object 91 — Status 0
Table13.3.5
Bit Definition
0 Moving
1 Encoder error
2 -
3 In position
4 Right hardware limit
5 Left hardware limit
6 Position error too big
7 Soft thermal threshold reached
8 Axis disable
9 -
10 Homed
11 -
12 Both hardware limits are active
13 Serial encoder communication error
14 Motor over temperature
15 Amplifier over temperature

HIWIN MIKROSYSTEM CORP.
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(5) Object 2002 — Drive error events 1

Tablel13.3.6
Bit Definition
0 -
1 Encoder error
2-5 -
6 Position error too big
7 Soft-thermal threshold reached
8-12 |-
13 Serial encoder communication error
14 Motor over temperature sensor activated
15 Amplifier over temperature
16-17 |-
18 Motor short (over current) detected
19 Over voltage detected
20 Under voltage detected
21 Motor maybe disconnected
22-30 |-
31 5V for encoder card fail
(6) Object 2003 — Drive error events 2
Table13.3.7
Bit Definition
0 -
1 Phase initialization error
2-4 -
5 Hall sensor error
6 Hall phase check error
7-15 |-
16 Current control error
17 HFLT inconsistent error
18 Auto phase center not complete error
19 -
20 Hybrid deviation too big
21-22 |-
23 DC bus voltage abnormal
24-29 | -
30 EtherCAT interface disconnected
31 CiA-402 home failed
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(7) Object 2004 — Status 1

Table13.3.8
Bit Definition
0-1 -
2 Motor short
3 Over voltage
4 Under voltage
5 Motor may be disconnect
6 Left software limit
7 Right software limit
8 Current limited
9 Acceleration limited
10 Velocity limited
11 Servo ready
12 Servo voltage big
13 Position error warning
14 Velocity error warning
15 5V for encoder card fail

(8) Object 2005 — Status 2

Table13.3.9
Bit Definition
0 Emulated index
1 Phase initialization error
2-4 -
5 Hall sensor error
6 Hall phase check error
7-8 -
9 Zero speed detected
10-13 |-
14 12T warning
15 Pulse command and home conflict

HIWIN MIKROSYSTEM CORP.
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(9) Object 2006 — Status 3

Tablel3.3.10

Definition

Current control error

HFLT inconsistent error

Homing fail

Absolute encoder battery warning

DC bus voltage abnormal

Wrong absolute position

13.3.2 Holding register

The data length of each readable/writable holding register is 32 bits.

Table13.3.2.1
. Register _ .
Object Address Description Type Unit

0x0000 i Lower data

0 Max'l’““”".' . REAL32 count/s?
0x0001 acceleration Higher data
0x0002 i Lower data

1 (';"ax':““”"! . REAL32 count/s?
0x0003 eceleration Higher data
0x0004 ) ) Lower data

2 Kill deceleration - REAL32 count/s?
0x0005 Higher data
0x0006 ) ] Lower data

3 Maximum velocity - REAL32 count/s
0x0007 Higher data
0x004E | Home velocity Lower data

39 (Index search - INT32 count/s
0x004F speed) Higher data
0x0050 S Lower data

40 Homing time out - INT32 1s/15,000
0x0051 Higher data
0x0064 i Lower data

50 posdmum : REAL32 Aamp
0x0065 ollowing error Higher data
0x009E Lower data

79 AC_ servo gear : REAL32 i
0x009F ratio Higher data
0X00A2 Numerator of Lower data

81 electronic gear - INT32 -
0x00A3 ratio Higher data
0x00A4 | Denominator of Lower data

82 electronic gear - INT32 -
0x00A5 ratio Higher data

13-12

HIWIN MIKROSYSTEM CORP.



HIWIN. MIKROSYSTEM

MDO7UE01-2404

D2 Series Servo Drive User Manual Modbus communication

. Register _ .
Object Address Description Type Unit
0x00A6 | Velocity scale for | | gwer data
83 external - REAL32 count/s=1V
O0x00A7 command Higher data
OX00AA Current scale for Lower data (Aampx1,000)/
85 external - REAL32 (curr_drv_peak)
0x00AB command Higher data =1V
O0x00E6 Lower data
115 Smooth factor - UINT32 -
0x00E7 Higher data
0x0102 Lower data
129 Pulse mode - INT32 -
0x0103 Higher data
0x0105 Inversion Higher data
0x01A8 ) Lower data
212 Operation mode - UINT32 -
0x01A9 Higher data
0x01B1 setting Higher data
0x01B6 ] Lower data
219 CWI/CCW logic - UINT32 -
0x01B7 Higher data
0x01E2 ) ) Lower data
241 Input signal logic - INT32 -
Ox01E3 Higher data
0x0230 i Lower data
280 Output signal : UINT32 :
0x0231 | logic Higher data
0x02A8 Lower data
340 Load level - UINT32 -
0x02A9 Higher data
0x02A2 irecti Lower data
347 D|rect|é)n of . : INT32 i
0x02A3 second encoder Higher data
248 0x02A4 Hybrid deviation Lower data INT32 )
0x02A5 limit Higher data
0x02BD | delay time Higher data
0x02C6 Output emulated Lower data
355 index per - INT32 -
N . _ | General purpose Lower data
3??;32 22xxi:1nddeexx+1 REALS2 i REALS2 i
373~ | 2xindex ~ | General purpose Lower data INT32 )
387 2 xindex +1 | INT32 parameter Higher data
O0xO0FAO0 N Lower data
2000 Target position - INT32 count
Ox0FAl Higher data
Ox0FA2 ] Lower data
2001 Target velocity - INT32 count/s
O0x0FA3 Higher data

HIWIN MIKROSYSTEM CORP.
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13-14

. Register _ .
Object Address Description Type Unit
OxO0FA4 Lower data
2002 Target current - INT32 0.1%A
OxOFA5 Higher data
OxOFA6 ) Lower data
2003 Stop motion - UINT32 -
OxOFA7 Higher data
OXOFAE ) Lower data
2007 Jog velocity - REAL32 count/s
OxOFAF Higher data
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14.1 Common-mode motor filter

A common-mode motor filter can be considered when following situations occur.

(1) For the drive with the 17-bit encoder, the encoder feedback is disturbed and the error of “serial
encoder communication error” occurs when the drive is enabled.

(2) Reduce the common-mode noise at the drive’s output.

The part number of HIWIN self-made common-mode motor filter is MC-CM-S. It is suitable for D2-series
drives with the power less than 2 KW (inclusive). The specification is given in the following table. When
the external common-mode motor filter is used, the effect of common- mode inductor should be

considered to improve the performance of motor control.

Table14.1.1

Item Specification
Input Maximum voltage 373 Vdc

Maximum current 11 Ams

Maximum voltage 373 Vdc
Output -

Maximum current 11 Ams
Peak current* /Maximum duration of peak current | 33 Ams/ 1 second
Ambient operating temperature’ 0to 50°C
Common-mode inductor (line) 1,100 ¢ H (nominal)

Note:

(1) *The maximum input/output peak current can be maintained for 1 second from the start.

(2) TIf the drive is operated below the maximum temperature, no cooling fan is required. However, if the ambient
temperature exceeds 50°C, an external fan should be used for cooling. The fan should have a flow rate of at
least 110 cubic feet (CFM).

Figurel4.1.1
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The MF-CM-S dimensions are shown as follows.

TEENE 0.9

-
@

122
120

EELTI
S

(4]

Figurel4.1.2

The wiring diagram of common-mode motor filter with the drive and motor is given as follows.

Filter

B [nstruction

Driver
CN1
L U
g ¢ - Y =
< (@)
vV ¢ > JiV Vv
W e w_|® & Motor
< m
w W
=N = - PE
PE J1-4|
\ J Case Ground
Figure14.1.3

(1) Insert the terminal of common-mode motor filter into the drive CN1 in sequence based on the

line marked.

(2) Insert the motor cable into the connector of common-mode motor filter based on the label on the

connector.

HIWIN MIKROSYSTEM CORP.
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A. Filter to drive

Table14.1.1 Specification for the filter-to-drive cable

E191346 AWM 2586 2mm 2x4C 105C 600V VW-1 AWM I/II
Description | 2mm2x4C 105°C 600V FT1 SIN YU RoHS SUPER FLEXIBLE
AND OIL RESISTANCE CE

(os)

Cable Size | 14 AWG

Table14.1.2 Pin assignment for the filter-to-drive cable

Pin (Color) Name Function
Red U Connect to the drive’s U-phase (input)
White \% Connect to the drive’s V-phase (input)
Black W Connect to the drive’s W-phase (input)
Green PE Housing ground and cable shielding

B. Filter (J1) to motor

Table14.1.3 Specification for the filter J1

Description 4 position, 7.5mm pluggable female terminal block.
Manufacturer PN Wago 721-864/001-000

Cable Size 28 - 12 AWG

Recommended Wire 14 AWG, 600 V

Wire Insertion/ Extraction Tool

475604 (SUPU) 4PIN, Female, pitch 7.5mm

Table14.1.4 Connector definition

Pin

Name

Function

U Connect to the motor’s U-phase (output)

\% Connect to the motor’s V-phase (output)

w Connect to the motor's W-phase (output)

AIWIN|PF

PE

Housing ground and cable shielding

14-4
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. It has the risk of electric shock.

*  The cable and J1 connector are the high-voltage circuit and are connected to the main power.
. Not paying attention to these warnings could result in the equipment damage, injury, or death.
. Be careful when installing.

. Not paying attention to these warnings could result in the equipment damage, injury, or death.

14.2 Motor power cable with magnetic rings

When the motor (100 W - 750 W) is at the enable state, if the control signal is subject to the noise

interference, a magnetic ring can be considered to install in the motor power cable.

(1) Motor power cable including internal magnetic rings

Table14.2.1
Part No. Specification Quantity Description Note
oo ter | 1 108 Poer cene doee o
HE00831M2800 | AC P.C. + Core 1 (100 W to 750 gnaL.
W only) 2. The length of power cable is
about 2.4 meters.
Table14.2.2
Item Specification
Maximum Voltage 240 Vac
Maximum Current 7.5 Ams
Peak Current/Maximum Duration Of Peak Current 15 Arms/1 second
Ambient Operating Temperature 0to40 C
A 1800£50
300%%°
A
AMP 172159 305
Pin Assignment
AMP 172159  Color Signal Label
) 3 Red ] U
Larger view 5 White v v
for A 1 Black W W
4 Green = =

Figure14.2.1
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(2) Cable with plug-in magnetic rings

The electrical specification for this product is the same as that given in table 14.2.3.

Table14.2.3
Part No. Specification | Quantity Description Note
Plug-in CM Motor filter (100 W to
HEO0831RB200 | .\ 1 e filter L 750 W only) i

| ﬁ |
A

i

Figurel4.2.2
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