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Preface

This manual provides users the information and methods of operating each function in Thunder software,
a human-machine interface for E1 series servo drive. The contents in this manual are arranged in

accordance with function options. Carefully read through this manual to correctly operate Thunder software.

B Reverse compiling or assembly of this software is strictly prohibited.

B Use of this software in whole or in part by a third party through transfer, exchange, resale, and so
forth, is strictly prohibited without the prior agreement of HIWIN MIKROSYSTEM Corporation.

B The copyrights and all other rights to the software belong to HIWIN MIKROSYSTEM Corporation.



Safety Precautions

To prevent personal injury and equipment damage in advance, the following signal words are used to
indicate safety precautions in this manual. The signal words are used to classify the hazards and damage
or injury that may occur if a product is used incorrectly. Information marked as shown below is important
for safety. Always read this information and heed the precautions that are provided.

DANGER

€ Obviously at dangerous state; if not heeded, it may cause death or serious injury and may damage

equipment and property. Special safety protection and management must be carried out to avoid danger.

AWARNING

€ The condition of usage is at dangerous state; if not heeded, it may cause medium level injury and may

damage equipment and property. Special safety protection and management must be carried out to avoid

danger.

ACAUTION

€ The condition of usage is at dangerous state; if not heeded, it may cause minor injury and may damage

equipment and property. Special safety protection and management must be carried out to avoid danger.




Technical Terms

Term

Meaning

Servo motor

A generic name for AC servo motor, direct drive motor (DM), torque motor
(TM) and linear motor (LM).

Rotary motor

A generic name for AC servo motor, direct drive motor (DM) and torque
motor (TM).

Linear motor

A generic name for linear motor (LM).

Servo drive

A generic name for standard and Fieldbus servo drive.

Standard servo drive

The model is ED1S.
A generic name for servo drive with the control interface of voltage

command and pulse.

Fieldbus servo drive

The model is ED1F.
A generic name for servo drive with the control interface of Fieldbus type

(such as EtherCAT and mega-ulink).

AC servo motor dedicated

servo drive

A generic name for servo drive which only supports EM1 series AC servo

motor.

Excellent smart cube
(ESC)

An equipment which converts signals (encoder signal, signal of thermal
sensor, Hall signal, etc.) from motor side into serial communication format

for servo drive. In this manual, it is called ESC.

Enable

Supply power to motor.

Disable

Do not supply power to motor.

Servo ready

Power is supplied to motor.

Drive ready

Servo drive is ready; it can supply power to motor anytime.

Flash

Servo drive’s memory.

Immediately effective

parameter

Parameter will immediately be effective after it is modified.

Non-immediately effective

parameter

Parameter will not be effective until it is sent to servo drive and servo drive

is power cycled.




Differences in Terms for Rotary Motor and Linear Motor

There are differences in terms for rotary motor and linear motor. This manual primarily describes rotary
motor. If linear motor is used, interpret the terms given in the following table.

Rotary motor

Linear motor

torque force
moment of inertia mass
rotation movement

forward rotation and reverse rotation

forward movement and reverse movement

CW and CCW command pulse

forward and reverse command pulse

rotary encoder

linear encoder

absolute rotary encoder

absolute linear encoder

incremental rotary encoder

incremental linear encoder

unit: rpm unit: mm/s
unit: N-m unit: N
Visual Aids

The following aids are used to indicate certain types of information for easier reference.

(0) Indicates precautions or restrictions that must be observed.
Also indicates alarm displays and other precautions that will not result in machine damage.
Important
ﬁ Indicates definitions of difficult terms or terms that have not been previously explained in this
manual.
Term
% Indicates operating or setting examples.
Example
E Indicates supplemental information to deepen understanding or useful information.
Information




Chapter Overview

Chapter Title Contents

Introduce Thunder’s system requirements, functions, main
1 Thunder Overview

window and the list of all functions.

Explain the way to download, install, repair and remove Thunder
2 Install Thunder

software from official website.

Explain how to start Thunder, including servo drive’s connection
3 Start Thunder and communication settings, mastership switching and firmware

updating.
4 Servo Drive Configuration Introduce all the basic setting procedures of using servo drive.

When servo drive configuration is done, users can test motor’s
5 Perform Test Run performance with test run function, and decide home position with

homing function.

Users can optimize the response of motor by adjusting servo
6 Tuning

gains.

Users can monitor servo drive’s message, operation and status
7 Monitoring

via Thunder.

When an alarm or a warning occurs, Thunder main window will

respond in real-time. Besides, it records the past alarm
8 Troubleshooting . )

messages, elaborates the possible causes, and provides manual

troubleshooting methods in Error log.

Introduce the special functions supported by Thunder. Users can
9 Advanced Functions

use them based on different situation.
10 Basic Settings of Thunder Introduce the basic settings of Thunder interface, such as

Interface language changing and unit conversion.

Provide the supplementary information related to Thunder, such

11 Appendix

as examples for servo drive configuration.
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1.1 Brief introduction

Thunder’s system requirements, functions, main window and the list of all functions are introduced in this
chapter.

System requirements
The minimum requirement and recommended requirement for the system to operate Thunder are provided
in this section. Users can select the appropriate hardware based on actual situation.

Thunder functions
Thunder functions are briefly introduced in this section, including setting and tuning servo drive, monitoring
system messages, executing troubleshooting, etc.

Main window
The operation of Thunder main window is introduced in this section to help users get familiar with Thunder
quickly.

Function list
All functions in Thunder are listed in this section for users to do quick search.

1-2 HIWIN MIKROSYSTEM CORP.



HIWIN.

MD12UE01-2112

E1 Series Servo Drive Thunder Software Operation Manual Thunder Overview

1.2 System requirements

The minimum requirement and recommended requirement for the system to operate Thunder are given in

Table 1.2.1. Users can select the appropriate hardware based on actual situation.

Table 1.2.1

Component

Recommended requirement

Minimum requirement

Supported language

English, Traditional Chinese,

Simplified Chinese

English, Traditional Chinese,

Simplified Chinese

Operating system

Windows 7, Windows 8.1,
Windows 10

Windows 7 or above

CPU clock rate

3 GB or above

1 GB or above

Memory 4 GB RAM or above 2 GB RAM or above
Number of USB port | 1 or more 1 or more
Version of USB port | USB 2.0 or above USB 2.0 or above

Screen

1920x1080 resolution or higher

1366x768 resolution or higher

ACAUTION

abnormalities may occur.

and operating environment.

€ When operating Thunder, use minimum requirement or better hardware configuration and operating

environment. If the environment for configuration is poor than minimum requirement, unexpected

€ To get a better experience of Thunder, use recommended requirement or better hardware configuration

HIWIN MIKROSYSTEM CORP.
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1.3 Thunder functions

Thunder is mainly used in E1 series servo drive’s setting and tuning. It is also equipped with the following

functions:

Provide servo drive related parameters setting.
Provide encoder related parameters setting.
Provide motor related parameters setting.

Do test run.

Tune servo drive.

* 6 6 6 0 o

Monitor system messages, including servo drive status, Excellent Smart Cube (ESC) status, motor

status and other system messages, such as firmware version and communication format.

*

Execute troubleshooting. For example, check and clear malfunctions or errors, provide the reasons,
ensure the troubleshooting methods and the steps to solve them.

To get the related technical documents, please download them from HIWIN MIKROSTSTEM official

website (https://www.hiwinmikro.tw).
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1.4 Main window

(;)
(2) T WEH-"-H X
4 .Mmri.IZQUV. kW
@
é . Mdl. FNMS75209
B-Int.
& m Res. 23 bits, 8,38
Loesc es. 23 bits, 8,38
. : (8)
(4) ===t== NoError
(5) No Warning
WSeno ready
WDrive ready
I~ Main power is normal
7 No alarm occurs
F Motor are set.
: . HI WIN
Mso
M seno on input ®
Morss Motion Control and System Technolgy
Figure 1.4.1
Table 1.4.1
No. ltem Description
(1) | Software version Display Thunder version number.
(2) | Menu bar Function menu bar, including “File”, “Tools”, “Settings”, and “Help”.
) Display system information, including servo drive’s type and firmware
(3) | Information column _ . _
version, motor type, encoder type, ESC’s type and firmware version.
(4) | Alarm Display alarm’s code and name.
(5) | Warning Display warning’s code and name.
) Display ready signal, including servo signal, drive signal, STO signal, servo
(6) | Status light . .
on signal, gantry mode signal.
Tool menu bar, including “Configuration Wizard”, “Parameters Setup”, “Test
Run”, “Homing Operation”, “Interface signal monitor”, “Performance
(7) | Toolbar _ . _ _
monitor”, “Scope”, “PDL”, “Multi-motion setting”, “Save parameters as a
file”, “Load parameters from file to drive”, “Save to drive” and “Reset drive”.
(8) Main window Display the page of each function.

HIWIN MIKROSYSTEM CORP.
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1.5 Function list

All functions in Thunder are listed in this section for users to do quick search. Table 1.5.1 is about functions

in menu bar, and Table 1.5.2 is about functions in toolbar.

Table 1.5.1

Load prm file

File
Save prm as a file

Communication setup

PROFINET setup

Phase initialization setup

Auto tune

Absolute encoder initialization

Analog offset

Dynamic brake resistor wizard

Gantry control system

Tools Tuneless

Error map setup

I/O configuration

Real-time data collection

Spectrum analyzer

Error log

Messages + command prompt

Set to factory default

MOPUIM UlBW Japuny |
Jeq nuspy

Update firmware

English

Traditional Chinese

Language
Simplified Chinese

Japanese (not supported yet)

um

mm

Settings
Linear unit cm

m

Display unit
mm (mm/min)

rad

Rotary unit | milrad

deg

1-6 HIWIN MIKROSYSTEM CORP.
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rev
ctrl unit
Others
Display unit setting
Access Thunder
(only available for Fieldbus
servo drives) Controller
User guide
Help
About
Table 1.5.2

MOPUIM UlBW Japuny |

1eq|oo |

(Open Configuration
Wizard)

Configuration Wizard

Power Setup

Motor Setup

Encoder Setup

Control Mode Setup

Command Input Setup

Emulated Encoder Output Setup

I/0O configuration

Send to drive

1=

(Open Parameters Setup)

Parameters Setup

Diff. Parameter comparison
PtOXX For setting basic function
Pt1XX For tuning
Pt2XX Position-related
Pt3XX Velocity-related
Pt4 XX Torque-related
Pt5XX For I/O setting

For regenerative resistor
Pt6XX

setting
Pt7XX For internal homing
Others User-defined page

(Open Test Run)

Test Run

Position mode

Velocity mode

(Open Homing Operation)

Homing Operation

Method1

Homing on negative limit
switch and index pulse

(search for index signal on

the right side of N-OT signal)

HIWIN MIKROSYSTEM CORP.
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Homing on positive limit
switch and index pulse

Method2
(search for index signal on

the left side of P-OT signal)

Homing on home switch and
index pulse — positive initial
Method7 | move (search for index
signal on the left side of

DOG signal’s rising edge)

Homing on home switch and
index pulse — positive initial
Method8 | move (search for index
signal on the right side of

DOG signal’s rising edge)

Homing on home switch and
index pulse — positive initial
Method9 | move (search for index
signal on the left side of

DOG signal’s falling edge)

Homing on home switch and
index pulse — positive initial
Method10 | move (search for index
signal on the right side of

DOG signal’s falling edge)

Homing on home switch and
index pulse — negative initial
Method11 | move (search for index
signal on the right side of

DOG signal’s rising edge)

Homing on home switch and
index pulse — negative initial
Method12 | move (search for index

signal on the left side of

DOG signal’s rising edge)
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Method13

Homing on home switch and
index pulse — negative initial
move (search for index
signal on the right side of

DOG signal’s falling edge)

Method14

Homing on home switch and
index pulse — negative initial
move (search for index
signal on the left side of

DOG signal’s falling edge)

Method33

Homing on index pulse —

negative initial move

Method34

Homing on index pulse —

positive initial move

Method35

Homing on current position

Method37

Homing on current position

(same as method35)

Method-3

Homing on current position

(absolute encoder only)

Method-6

Homing on home position

(absolute encoder only)

(Open Interface signal

monitor)

Monitor servo drive’s

signal status

Internal

status

Bus voltage
Serial encoder
AqgB encoder
Encoder 5V
Motor current

U, V, W-current

I/O signal

status

(1) Pulse input

(2) AgB output

(3) V-REF

(4) T-REF

(5) Digital input signal

(11~110)

(6) Digital output signal
(0O1~05)

(7) AO1, AO2

ESC

(1) Thermal sensor (TS)

(2) Lissajous

HIWIN MIKROSYSTEM CORP.
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Gantry
control Gantry signal light

system

(Open performance

monitor)

Performance monitor

Display motor motion’s status and
performance. By modifying servo drive’s
parameters, users can observe the

change of motion’s performance.

all

(Open Scope)

Scope

(1) Position error

(2) Feedback position

(3) Position reference
velocity

(4) Motor-Load position
deviation

5) Velocity feedforward

) Reference velocity

) Motor velocity

)  Torque feedforward

)  Torque reference

0) Command current

1) Motor current

2) Servo voltage
percentage

(13) Digital hall signal

(14) Motor overload

Physical protection

quantity (15) Position amplifier error

(16) Velocity error

(17) Master feedback
position

(18) Slave feedback
position

(19) Yaw position

(20) Run position
command

(21) Effective gain

(22) Internal feedback
position

(23) Gantry linear
command current

(24) Gantry yaw command
current

(25) Gantry yaw position

error
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Servo
signal

status

(54)

(57)

(59)

(62)

(63)

S-ON //servo on
input signal

P-CON //proportional
control input signal
P-OT //forward
prohibition input
signal

N-OT //reverse
prohibition input
signal

ALM-RST //alarm
reset input signal
P-CL //forward
external torque limit
input signal

N-CL //reverse
external torque limit
input signal

C-SEL //control
method switching
input signal

SPD-D //motor
rotation direction
input signal

SPD-A //internal set
velocity input signal
SPD-B //internal set
velocity input signal
ZCLAMP //zero
clamp input signal
INHIBIT //command
pulse inhibition input
signal

G-SEL //gain
switching input signal
PSEL //lcommand
pulse multiplication
switching input signal
RST //servo drive
reset input signal
DOG(DEC) //near
home sensor input
signal

HOM //servo drive

built-in homing
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procedure input
signal

(69) MAP //servo drive
error map input
signal

(70) FSTP //forced stop
input signal

(71) CLR //position
deviation clear input
signal

(72) ALM //alarm output
signal

(73) COIN /Ipositioning
completion output
signal

(74) V-CMP /Ivelocity
reach output signal

(75) TGON //rotation
detection/movement
detection output
signal

(76) D-RDY //drive ready
output signal

(77) S-RDY //servo ready
output signal

(78) CLT /ftorque limit
detection output
signal

(79) VLT /Ivelocity limit
detection output
signal

(80) BK//brake control
output signal

(81) WARN //warning
output signal

(82) NEAR //positioning
near output signal

(83) PSELA //command
pulse multiplication
switching output
signal

(84) PT //position trigger
digital output signal
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(85)

(86)

(87)

(88)

(89)

(90)

DBK //external
dynamic brake
output signal
HOMED //servo drive
homing completion
output signal

PAQ //encoder
divided pulse output
signal-A phase

PBO //encoder
divided pulse output
signal-B phase

PZO //lencoder
divided pulse output
signal-Z phase
INDEX //index signal

&

(Open PDL)

PDL

Process descripti

on language

(Open multi-motion

setting)

Multi-motion setting

(1)

Motion

type

Absolute Move
Relative Move

Indexing movement-1
(Reset method: next
motion)

Indexing movement-2
(Reset method: nearest
motion)

JOG

Homing

Customized motion

(Save parameters

as afile)

Save servo drive

parameters file

(*.prm)

Back up parameters as a file to PC.

(Load parameters

from file to drive)

Load servo drive

parameters file

(*.prm)

Reload paramete

drive.

rs file back to servo

(Save to drive)

Send the parameters

to servo drive

Temporarily save

memory.

parameters file to

(Reset drive)

Reset drive

Power cycle servo drive.
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2.1 Brief introduction

This chapter explains the way to download, install, repair and remove Thunder software from official
website. Users can also install USB driver based on the instructions given in this chapter.

Download Thunder
Users can download Thunder installation file from official website.

Install Thunder
A step-by-step guide for users to complete Thunder installation is provided in this section.

Install USB driver
A step-by-step guide for users to complete USB driver installation is provided in this section.

Remove Thunder

The ways to remove Thunder are provided in this section.

Method 1: Remove it via the installation file downloaded from official website.
Method 2: Remove it via the application in console.

Install / Remove Thunder patch
The timing to use Thunder patch and the way to install / remove Thunder patch are provided in this section.
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2.2 Download Thunder

Follow the procedure below to install Thunder installation file from HIWIN MIKROSYSTEM official website.

1. Open the browser, connect to HIWIN MIKROSYSTEM official website (https://www.hiwinmikro.tw),
and click Download.

H Home | Hinin Mirossizm e % |+

- s
r’s C & hivinmike.dwren w|A O
X B W R K IR =
HIWIN. MIKROSYSTEM Mbout  Produt  News  Suppot st CSR
i i
& i
Dual Drive Gantry Mod s
* Dua rive Gantr oae R
Y Download |*j%
% LLKHZ
El Serles * Tuneless Function- Inertia ratio 1: 250 EthercAT=
. prvem
Drive
* Deviation: 0.5% (10mmy/s) after velocity ripple compensation
Slago Controller & Drive Linear Motor Direct Drive Motor Torque Motor AC Servo Motor
Linear Mator System
=7 - : I .
~; / e
2 . i

Figure 2.2.1

2. Find the file type on the screen and select Software.

H Download | Hiwin Mikrosy

. s x
* C @ hiwinmikro.tw/en/downioad
xX B M R & @ Contact Us 8 Login
HIWIN. MIKROSYSTEM About Product News Suppert Dawnioad Careers Investors CsR
Quick & document
—— Download .
File Type
.
Fome 2 0 All
Catalog
File Type Drawing Dale Download
m / Manual
Catalog
Drvios M Software
Manual
o Certificate
Centificate:
Calagory
Stage
Cantroller & Drive
Linear Motar
Figure 2.2.2
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3. Find the category on the screen and select Controller & Drive.

H Downlaad | Hiwin Mikrosyster X | 4 - o x
<« @ @ hivinmikrotw/en/download
& Gontact Us £ Login
X R M R ® '
HIWIN. MIKROSYSTEM About Product News Support Download Careers Investors CsR

3 T G —_@—

Home > Download

Category
File Type: Date Download
Al
Catalog Slage
Draning W Controller & Drive
Manual
W sofivare Linear Motor
Gervtcate
Direct Drive Motor
Category
Torgque Motor
Stage
B Controller & Drive AC Servo Mator
Linear Motor
Oirect Drive oter / Positioning Measurement System
Torque Mater
AC Sreo Motor Servo Actuator

Positioning Measurement System -
. Linear Actuator
Servo Actuator
Li A
resrhenaer Renewable Power Inverter
Renewable Pawer Inverter

~
pro— [~ |

Figure 2.2.3

4. Find the subcategory on the screen and select Drive E1.

H Downlosd| HivinMikrosyster: X |+ = x
< C & hiwinmikro.tw/en/download @ % O :
pup—
HIWIN. MIKROSYSTEM About Product News Support Download Careers Investors CsR
Manual
W Software Thunder install 01.003.15 @ Controller & Drive  BIN  2020-04-08 &
Certicate
Thunder install 01.004.08 @ Controller &Drive ~ BIN  2020-04-30 &
Category
Thunder install 01.005.08 @ Controller & Drive ~ BIN  2020-08-29 <3}
Stage
W Controller & Drive
Linear Motor

Direct Drive Motor
Torque Motor Subcategory
AC Servo Motor

Positioning Measurement System

Servo Actuator HIMC

Linear Actuator

Renewable Power Inverter B Drive E1
Subcategory Drive D1
HIMC Drive D1-N
W Drive E1 /
Diive D1 D2T Drive
Drive D1-N
2T D LMDX+ Servo Drive
LMDX+ Servo Drive
coep PCI4P

Figure 2.2.4

5. Find the Thunder installation file on the screen, and select one of the versions. Here takes version

5
1.5.10.0 as an example. Click the icon beside Thunder install 1.5.10.0 ED to start the installation.
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H Downlosd | Hiwn Milosyster % |

<« C @ hivinmikiow/enidonmload

x ﬁ H % m @ Contact Us 2 Login
HIWIN. MIKROSYSTEM Careers Investors CSR
J Thunder install 1.1.6.1 @ .
\ Thunder install 1.2.15.1 @
. b
ome. ovinload -
Thunder install 1.3.15.1 @
File Type File Name
A Thunder install 1.16.1 @ Thunder install 1.4.8.1 ﬁ
Catalog
Draving Thunder instali 12151 @ /
Manual
W Sofvare Thunder instal 1.3.15.1 @ i
Thunder install 1.5.10.0 &
Thunder install 1461 @
Category
= Thunder install 1.5.10.0 @ Controller & Drive. BN 20001125 &
] '..Jr;l oller & Drive
Linear Motor
Figure 2.2.5
H' Download | Hiwia Mikrosyster X |1 - s x
€ 5 @ & hiwinmikonwen/domicad
* B M R W & Contact Us & Login
HIWIN. MIKROSYSTEM Anout Product News Support Download Gareers Investors =
File Type Filz Nama Froduct Type Format Date
" Thunder install 1.5.10.0 2020-11-25
Catalag
Drawing
Manual TRNC 1.5.10.0(FT/EFE) 2020-11-25
W sotware
Certificate
TRNE 1.5.10.0(Release Note) 2020-11-25
Catagory
Thunder install 1.5.10.0 @ Gontrolier & Drive: 2020-11-25
Stage
B Controlier & Drive Thunder install 1
Linear Motor

TRNC 1.5.10.

Direct Drive Motor

Torgue Mator TRNE 1.5.10.0(Release Nole)
AC Servo Motor

Positioning Measurement System
Servo Actuatar
Linear Actuator

Renewabie Pawer Inverter

Figure 2.2.6

6. There are 4 codes in the software version of Thunder installation file, with the rule “Major . Minor .

Build . Revision”. Refer to Table 2.2.1 for the description of each code.

Table 2.2.1
Code Description
Major When there is a huge update, the version number of Major will be increased.
Minor When there is a big update, but not big enough to update the version
number of Major, the version number of Minor will be updated.
) If the update is relatively small, such as errors correcting, the version
Bulld number of Build will be updated.
Revision If big errors of the released version must be corrected, the version number
of Revision will be updated, and the patch will be provided.

HIWIN MIKROSYSTEM CORP.
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Refer to Table 2.2.2 for the version of Thunder installation file and the corresponding firmware version

for servo drive.

Table 2.2.2
Version of Firmware version Firmware version
Thunder installation file for standard servo drive for Fieldbus servo drive
1.1.6.% 218 218
1.2.15.% 228 228
1.3.15.% 2.3.12 2.3.12
1.4.85% 246 246
1.5.10.% 256 256/257
1.6.19.% 2.6.11/2.6.19 2.6.11/2.6.19
1717 2.6.11/2.6.19/ 2.6.11/2.6.19/
275127712717 275127712717
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A\CAUTION

€ If users cannot connect to Internet or download the software, please contact your information technology

center or the related department for troubleshooting first.
€ To avoid download interruption or page display errors during the download process, use standard browser,
such as IE, Google Chrome and Mozilla Firefox.

€ Some files can only be downloaded when users have the membership. Login first before operation.

< C & hiwinmikro.

K B W A&
HIWIN. MIKROSYSTEM About Product

Drive D1-N
D2T Drive
LMDX+ Servo Drive

PCI4P

About Product News Support Careers Investors CSR Download X B M R #*
Login HIWIN. MIKROSYSTEM

Contact
L

= b

Figure 2.2.7

€ If users haven't had the membership, join the member first. After the registration, users can download the

files.

A SR M R R
HIWIN. MIKROSYSTEM Prodid  News  Suppsi  Download

Member Login

Join Member

Figure 2.2.8

€ If users have any question about registration or download, feel free to contact us.
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2.3 Install Thunder

Here takes Thunder install 1.6.19.0 as an example.

E Before installation, ensure if there are important settings in old Thunder. If there are, make a
backup first, since new Thunder will overwrite old Thunder’s data.

Information

Follow the procedure below to install Thunder.

1.  Find the Thunder installation file downloaded from official website.

FRNs] I [m] >
El == == &8s ]

4 &5 =& 5 DATA(D) » profile » yijuliso » T3 v ol | #=T=

* HEER
W sE
3 T

mail

yijuliao
HRERAREE
P ﬁErlThunder_mstall.mm
B30 o

3 T

[ - B S
ET I

Sowom oo
F

ows (C)
= DATA (D)

Figure 2.3.1

2.  Open Thunder installation file, and click Next to execute the installation.

15 Thunder 1.6.19.0 Setup - *

Welcome to the Thunder 1.6.19.0 Setup
Wizard

The Setup Wizard will install Thunder 1.6.19.0 on your
computer. Click Mext to continue or Cancel to exit the Setup
Wizard.

.Ill\

.

<

0
\

Figure 2.3.2
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3. Click Next to continue the installation.

15 Thunder 1.6.19.0 Setup

- X
Destination Folder HI WIN
Click Mext to install to the default folder, ©

Matian Sontrsl and System Technology

Install Thunder 1.6.19.0 to:

C: \Thunder),

| Back I Mext I Cancel

Figure 2.3.3

4. Click Install to continue the installation.

#& Thunder 1.6.19.0 Setup

— *
Ready to install Thunder 1.6.19.0 HIWIM

Matian Sontrsl and System Technology

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

Back Install Cancel

Figure 2.3.4
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5.  Wait until the installation is done.

ﬁ Thunder 1.6.19.0 Setup

— X
Installing Thunder 1.6.19.0 HIWIM

Mation Contrel and System Technology

Please wait while the Setup Wizard installs Thunder 1.6.19.0.

Status: Updating component registration

Figure 2.3.5

6. Click Finish to complete the installation and automatically install USB driver.

15 Thunder 1.6.19.0 Setup - X

Completed the Thunder 1.6.19.0 Setup
Wizard

Click the Finish button to exit the Setup Wizard.

Install 7zip

Back Cancel

Figure 2.3.6

7. Click Install to execute the installation of USB driver.
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8.

Would you like to install this device software?

r Name: Mega-Fabs Mega-Fabs Motion Controllers

Publisher: HIWIN MIKROSYSTEM CORP.

r
[] Always trust software from "HIWIN MIKROSYSTEM I Install II Don't Install

CORP.".

@ You should only install driver software from publishers you trust. How can | decide

which device software is safe to install?

Figure 2.3.7

USB driver is successful. If it fails, refer to section 2.4 for manual installation.

é Device Manager

File Action View Help

s EEBHEI B EX®

v & MH1013

> | Audioinputs and outputs
> O Computer

> Disk drives

> [ Display adapters

> B Firmware

> [ Human Interface Devices
> =@ |DE ATASATAPI controllers
] Keyboards

» [ Monitors

5> [ Network adapters

> [ Ports (COM &LPT)

» [ Print queues

> n Processors

> W7 Security devices

> [3 Sensors

> r Software components
> B Software devices

> & Storage controllers
5 @ System devices

v o] Mega-Fabs Motion Controllers
ﬁf Dragonfly

> WIICe and other pointing GRvIces

v fif Mega-Fabs Motion Controllers

wf Dragonfly

> ii‘ Sound, video and game controllers

> i Universal Serial Bus controllers

HIWIN MIKROSYSTEM CORP.
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A\CAUTION

€ Some functions in Thunder software must be equipped with 7zip. If users do not install the decompression

software for 7zip, check Install 7zip.

1 Thunder 1.6.19.0 Setup —

Completed the Thunder 1.6.19.0 Setup
Wizard

Click the Finish button to exit the Setup Wizard.

{ Install 7zip

Back Cancel

Figure 2.3.9

€ During the installation process of Thunder software, users must access C drive and register system registry

key. Ensure you have enough permission to execute the installation file and are not restricted by antivirus

software.

2-12 HIWIN MIKROSYSTEM CORP.
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2.4 Install USB driver

After installing Thunder, users must install USB driver for building the communication with servo drive.
Here takes Windows 10 operating system as an example to explain the way of installing USB driver.

Before installing USB driver, power on the servo drive and connect to PC via USB.

©

Important

Follow the procedure below to install USB driver.

1. Open “Device Manager”.

& Device Manager - m] x
File Action View Help
= E HEE

~ o MH1018
i Audie inputs and outputs
0 Computer
o Disk drives
[54 Display adapters
3 Firmware
i Human Interface Devices
“m |DE ATA/ATAPI controllers
=2 Keyboards
@ Mice and other pointing devices
[ Monitors
@] Network adapters
~ K7 Other devices
B4 Mega-Fabs Motor Drv
@ Ports (COM & LPT)
= Print queues
1 Processors
By Security devices
[3 Sensors
!t Software components
B Software devices
i Sound, video and game controllers
G Storage controllers
Em System devices
i Universal Serial Bus contrellers

Figure 2.4.1

2. After entering “Device Manager”, right-click Mega-Fabs device and select Update driver.

< o) Before executing the update of driver, ensure if you have administrator authority. The update
of driver must be performed under administrator authority.

Important

HIWIN MIKROSYSTEM CORP. 2-13
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."- Device Manager
File Actien View Help

e m B Ha B kX®

v & MH1018

> iq Audio inputs and cutputs
> £ Computer

> Disk drives

> [ Display adapters

> i Firmware

> Human Interface Devices
» =@ |DE ATA/ATAPI controllers

» E2 Keyboards

v ﬂ’d‘ Mega-Fabs Mation Controllers
ﬂ’d‘ Dragonfly

> g Mice and otI’I Update driver

» [ Monitors

Disable device
5 I Network adag

> Ports (COM &
» [ Print queues Scan for hardware changes
b ﬂ Processors

3 l‘i,: Security devic Properties

Uninstall device

> [3 Sensors
» F Software components
> B Software devices

Figure 2.4.2

3. Select Browse my computer for driver software.

2-14

B Update Drivers - Mega-Fabs Motor Drv

How do you want to search for drivers?

—> Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation

settings,

— Browse my computer for driver software
Locate and install driver software manually,

Cancel

Figure 2.4.3

HIWIN MIKROSYSTEM CORP.
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4. Click Browse to select folder path.

4 B Update Drivers - Mega-Fabs Motor Drv

Browse for drivers on your computer

Search for drivers in this location:

CAHIWIN-1.5.0\usbdry v|| Browse... I

Include subfolders

—> Let me pick from a list of available drivers on my computer

This list will show available drivers compatible with the device, and all drivers in the
same category as the device,

[ Cancel

Figure 2.4.4

5. Select C:\Thunder\usbdrv as the path where Thunder USB driver exists, and click OK.

*

& B Update Drivers - Dragonfly | Browse For Folder X

Select the folder that contains drivers for your hardware.
Browse for drivers on yg

sqlpreview -
Search for drivers in this locatiol w Thunder
| C\Thunderusbdre > dce
> dec
[ Include subfolders . usbdre
Thunder_install

UltraWNCSetup_x64

» Users
» Windows
—> Let me pick from a > am DATA (D) &

This list will show availabl
same category as the dev

Folder: ushdrv

Cancel

Figure 2.4.5
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6. After selecting the path, click Next.

& B Update Drivers - Dragonfly

Browse for drivers on your computer

Search for drivers in this location:

W | | Browse...

[ Include subfolders

—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device,

[ tex ] Conce

Figure 2.4.6

7. The installation is completed. Click Close after the confirmation.

B Update Drivers - Dragonfly

Windows has successfully updated your drivers

Windows has finished installing the drivers for this device:

]‘iﬂ. Dragonfly Megaf-Fabs

[Ciose |

Figure 2.4.7

HIWIN MIKROSYSTEM CORP.
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8. It's the confirmation screen of successful installation.

I.:;l. Device Manager
File Action View Help

e @B HE B EX®

v & MH1018

» | Audioinputs and outputs
> O Computer

> Disk drives

> [ Display adapters

> B Firmware

> [ Human Interface Devices
> =@ |DE ATASATAPI controllers
5 B2 Keyboards

v ] Mega-Fabs Motion Controllers
ﬁf Dragonfly

51 Miice and other pointing Gevices
» [ Monitors

5> [ Network adapters

> [ Ports (COM &LPT)

» [ Print queues

> W7 Security devices

> [ Sensors wf Dragonfly

> r Software components

> [ Processors v fif Mega-Fabs Motion Controllers

> B Software devices

> iq Sound, video and game controllers
> & Storage controllers

5 ¥m System devices

> i Universal Serial Bus controllers

Figure 2.4.8

HIWIN MIKROSYSTEM CORP.
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2.5 Remove Thunder

There are two ways to remove Thunder software after the installation:

€ Remove it via the installation file downloaded from official website.
€ Remove it via the application in console.

Here takes Windows 10 operating system as an example to remove Thunder software via the installation
file downloaded from official website.

Follow the procedure below to remove Thunder.

1. Find the Thunder installation file downloaded from official website.

¥ PO~
28 2R &= ®
1 & > =8 > DATA(D) » profile > yijuliao > F& vlo  #EE2T= ¥l

A =

5 Thunder_installmsi

{

ft

a
Q
P

i Thunder_install.msi

= DATA(D)

Figure 2.5.1

2. Open Thunder installation file, and click Next to execute the removal.

15 Thunder 1.5.10.0 Setup - X

Welcome to the Thunder 1.5.10.0 Setup
Wizard

The Setup Wizard allows you to change the way Thunder
1.5.10.0 features are installed on your computer or to
remove it from your computer. Click Next to continue or
Cancel to exit the Setup Wizard.

Back Cancel

Figure 2.5.2
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3. Click Remove to continue the removal.
1 Thunder 1.5.10.0 Setup — ¥
i

Change, repair, or remove installation HIWIN
Select the operation you wish to perform,

Matian Cantrsl and Systerm Technology

Change
Thunder 1.5.10.0 has no independently selectable features.

Repairs errors in the most recent installation by fixing missing and corrupt
files, shortouts, and registry entries.

Remove

Removes Thunder 1.5.10.0 from your computer.

Back Mext Cancel
Figure 2.5.3
4. Click Remove to continue the removal.
1 Thunder 1.5.10.0 Setup - X
Ready to remove Thunder 1.5.10.0 HIWIM

Matinn Contrzl and System Technology

Click Remove to remove Thunder 1.5.10.0 from your computer. Click Back to review or
change any of your installation settings. Click Cancel to exit the wizard.

Figure 2.5.4

HIWIN MIKROSYSTEM CORP. 2-19
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5.  Wait until the removal is done.

i Thunder 1.5.10.0 Setup

Removing Thunder 1.5.10.0 H I WI M

Maotion Contrel and System Technology

Please wait while the Setup Wizard removes Thunder 1.5.10.0.

Status: Validating install

Figure 2.5.5

6. Click Finish to complete the removal.

i Thunder 1.5.10.0 Setup - >

Completed the Thunder 1.5.10.0 Setup
Wizard

Click the Finish button to exit the Setup Wizard.

Figure 2.5.6
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2.6 Install /| Remove Thunder patch

Thunder patch will be added to the software download section of official website on an irregular basis.
When there is a big update or big errors are solved, the patch corresponding to each version will be
released for users to download, and the release note listing the items solved by the patch will also be
provided. If users have already installed Thunder, users can download the corresponding patch to upgrade
the software. Here takes “upgrading Thunder install 1.4.8.0 with the patch” as an example.

1. Users have already installed Thunder install 1.4.8.0.

< Settings - m} X
@ Home Apps & features
| Find a setting £ Installing apps

Apps Choose where you can get apps from. Installing only apps from the
Store helps protect your PC and keep it running smoothly,

| Turn off app recommendations ~
Apps & features

= Default apps

Apps & features
I Offline maps
Manage optional features

01 Apps for websites Manage app execution aliases

N Video playback Search, sort, and filter by drive. If you would like to uninstall or move an
app. select it from the list.

=0

Startup | Search this list yel

Sort by: Install date ~ Filter by: All drives

Thunder 01.004.08
|:

@ Thunder (01.004.08
ED1S

Disconnect Connect

- O X 23.6 MB

v
v 2021/2/18
v

20217218

|

Intel® BER R R EFIFL 8,00 KB

Figure 2.6.1

2. Download Thunder Patch 1.4.8.1 from official website. Read Release Note first to understand the
correcting items.
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File Name Product Type Format Date Download
Thunder install 1.1.6.1 @ Controller & Drive BIN 2020-11-27 %
Thunder install 1.2.15.1 @ Controller & Drive BIN 2020-11-27 %
Thunder install 1.3.15.1 @ Controller & Drive BIN 2020-11-27 %
Thunder install 1.4.81 @ Controller & Drive BIN 2020-11-27 %

Thunder install 15.10.0 G [ESCIUSEIRERS 2020-11-27

Thunder Patch 1.4.8 1 2020-11-27
Thunder install 1.6.11.0 @

TRNC 148 1(RTEE) 2020-11-27

TRNE 1.4.8.1(Release Note) 2020-11-27

Figure 2.6.2

3.  Open Thunder_Patch_1.4.8.1.msp, and click Next to execute the installation.

15 Thunder 01.004.08 Setup - X

Welcome to the Thunder 01.004.08
Setup Wizard

The Setup Wizard will update Thunder 01.004.08 on your
computer. Click Mext to continue or Cancel to exit the Setup
Wizard,

Back I Mext I | Cancel

Figure 2.6.3

4. Click Next to continue the installation.
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15 Thunder 01.004.08 Setup

— *
Destination Folder HIWIN
Click Mext to install to the default folder. w

Mntion Contrel and System Technology

Install Thunder 01.004.08 to:

CNHIWINY

Figure 2.6.4

5. Click Update to execute the update.

1 Thunder 01.004.08 Setup

— *
Ready to update Thunder 01.004.08 H I WI M

Mation Contrel and System Technology

Click Update to update Thunder 01.004.08 from your computer. Click Back to review or
change any of your installation settings. Click Cancel to exit the wizard.

Back Ccancel

Figure 2.6.5

6. Wait until the update is done.
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15 Thunder 01.004.08 Setup

— =
Updating Thunder 01.004.08 H I WIM

Motion Cantred and System Technoiogy

Please wait while the Setup Wizard updates Thunder 01.004.08.

Status: Validating install

Figure 2.6.6

7. Click Finish to complete the update.

15 Thunder 01.004.08 Setup - X

Completed the Thunder 01.004.08 Setup
Wizard

Click the Finish button to exit the Setup Wizard,

Figure 2.6.7

8. Open Thunder to ensure the update is successful.

| uss [\

Hub 1, Port 8 v

Figure 2.6.8
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9. To remove Thunder after the update, refer to section 2.5 to open Thunder_install_01.004.08.msi and

remove it, or remove Thunder 01.004.08 via Console-Apps.

A\CAUTION

€ Thunder patch is only available for the version with the same “Major . Minor . Build”. Besides, it can only be
updated and cannot be downgraded. For example, to update to Thunder 1.4.8.1 from Thunder 1.3.15.0, users

should remove Thunder 1.3.15.0 first, and then install Thunder_install_1.4.8.1.msi.

HIWIN MIKROSYSTEM CORP.
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3.1 Brief introduction

This chapter explains how to start Thunder, including servo drive’s connection and communication settings,
mastership switching and firmware updating.

Connection and communication settings
Users can select the desired connecting method, such as USB, mega-ulink or off-line mode (view
parameters only).

Mastership switching
Users can switch the mastership between host controller and Thunder via HMI.

Update firmware

Users can update servo drive’s firmware via Thunder.

PROFINET setup
Servo drive and controller can realize the transmission and reception of information via PROFINET
communication protocol.
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3.2 Connection and communication settings

3.2.1 Brief introduction

Users can select different connecting method based on different application. Communication modes
supported by each model are listed in Table 3.2.1.1.

Table 3.2.1.1
Communication mode
Off-line (View only) USB mega-ulink
Servo drive model
Standard servo drive
Y \Y, X
ED1S
Fieldbus servo drive (mega-ulink)
\Y \Y, \Y,
ED1F-H
Fieldbus servo drive (Other)
Y \Y, X
ED1F
E Refer to section 2.1 in “E1 Series Servo Drive User Manual” for the detailed descriptions of
servo drive model.

Information

Figure 3.2.1.1

Thunder (01.005.03), Hub 1, Port 6 — O >

ED1F{mega-ulink) v

v

@ M
Disconnect I

Figure 3.2.1.2
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Table 3.2.1.2

No. ltem

Description

(1) Drive type

Offer servo drive type for users to select:
ED1S, ED1F (mega-ulink), ED1F (Other)

(2) | Config. interface

Different servo drive has different configuration interface.
ED1S, ED1F (Other): Off-line (View only), USB
ED1F (mega-ulink): Off-line (View only), USB, Network

(3) | USB port

After USB is selected in Config. interface, the corresponding USB ports of

all connected servo drives will be listed here.

(4) Network adapter

After Network is selected in Config. interface, all network adapters on the

computer will be listed here.

The setting methods of these three communication modes are described in this chapter. Refer to the

following table for the related information.

Table 3.2.1.3
Communication mode Reference
Connect via USB section 3.2.2
Connect via mega-ulink section 3.2.3
Off-line mode
section 3.2.4
(view parameters only)
3.2.2 Connect via USB
Users can connect Thunder to servo drive via USB.
E (1) This method is only available for the computer with USB interface.
(2) Connect USB cable to servo drive’s CN3.
Information (3) If Thunder is disconnected, the servo drive will automatically be disabled.

Follow the procedure below to connect Thunder to servo drive via USB.

1. Select servo drive type.

HIWIN MIKROSYSTEM CORP.
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Thunder (01.005.03), Hub 1, Port 6 — O *

ED1S v
ED1S 3
ED1F(mega-ulink) ¥

ED1F(Other)

T v

Figure 3.2.2.1

2. Select USB in Config. interface.

Figure 3.2.2.2

3. Select the USB port actually connected to the servo drive.

Thunder (01.005.03), Hub 1, Port 6 — O *

Figure 3.2.2.3

4. Click Connect.

Thunder (01.005.03), Hub 1, Port 6 - O X

ED1F{mega-ulink) v

v

(R) Ethernet Connection (T) 121{ 4

Figure 3.2.2.4
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5. If the system information is shown in the information column, it indicates USB connection succeeds.

i Typ. A
V. A
e A

oz, A

I Wisin power is rarmal
¥ o alarm sccurs
7 Mctor parameters ara set

HIWIN.

M Gantry mode

Motion Control and System Technology

Figure 3.2.2.5

3.2.3 Connect via mega-ulink

Users can perform single-axis connection or multi-axis connection via mega-ulink communication. Thunder
also provides the function of switching to different axis and modifying axis name.

Table 3.2.3.1
Item Reference
Multi-axis connection section 3.2.3.1
Switch to different axis section 3.2.3.2
Modify axis name section 3.2.3.3

3.2.3.1 Multi-axis connection

Users can connect Thunder to servo drive via mega-ulink. Before doing the connection, ensure the servo
drive belongs to Fieldbus type mega-ulink model (ED1F-H), and connect the computer and servo drive’s
CNO9-IN with network cable.

Users can connect servo drives in serial with network cable for multi-axis connection (up to 32 axes).
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E There are two communication ports on CN9, OUT port and IN port.

Information

Figure 3.2.3.1.1
OUT: Connect to the IN port on other servo drive or other slave.
If the servo drive is the last station, do not connect to this port.

IN: Connect to controller (master), OUT port on other servo drive or other slave.

Here takes connecting two servo drives in serial as an example. Follow the procedure below to build the
multi-axis connection via mega-ulink.

1. Open Thunder, select ED1F (mega-ulink) in Drive type.

Figure 3.2.3.1.2

2. Select Network in Config. interface.

Thunder (01.005.03), Hub 1, Part 6 - O x

Figure 3.2.3.1.3
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3. Select the network adapter actually connected to the servo drive.

Intel(R) Ethernet Connection (7) I
Intel(R) 1210 Gigabit Network Con

Figure 3.2.3.1.4

4. Click Connect.

Thunder (01.005.03), Hub 1, Port 6 — O X

Figure 3.2.3.1.5

5. Go to information column to check if the multi-axis connection succeeds.

File Tools Settings Access Help

Figure 3.2.3.1.6
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3.2.3.2 Switch to different axis

Users can click the axis name in the tree-like information column to switch to different axis. Here takes two

axes, X axis and Y axis, as an example. Follow the procedure below to perform switching.

1. The default is X axis.

o
B K
1dl. ED1FHG-102200-00 || 4

F-Ver, 2613

Adt. Posiion made

No Error

Typ. NIA
R
2 Mod =-E1
o WMl ED1F-HG-1022-00-00

~-Ver. 2613
-~ Typ. mega-ulink

Pwr. 220V, 1kW
1. NA
-2, NIA
- Act. Cyclic synchronoy
Mot.
-~ Typ. AC seno
Mdl. FNMS75209
F-~Enc.
B Int.

No Warning © Typ. Seral
+-Res. 23 bits, 8,38
W seno ready B Ext.
Mo
[ Main power is normel P Typ. Serial

N
FF Motor parametars ars sat
R FSTP sigrai s o

msTo
s on input
I Genury mode

2. Click Y axis to switch to Y axis.

- Res. 23 bits, 8,36¢

HIWIN.

Motion Control and System Technology

Figure 3.2.3.2.1

HIWIN MIKROSYSTEM CORP.

=
@B X
ERTIR
ML EOIF HG.1022.00.00
::; fni}‘:—.ﬂink [E--Hiwin
ﬂ.m. 200, 1w B-E X
i B-E1
- Mdl. ED1F-HG-1022-00-00
T ~Ver. 2613
s m Typ. mega-ulink
T - Pwr, 220V, 1kW
| =--Mod.
= L1, Position mode wit
|- -2, NIA
*- Act. Position mode
El--Mot.
~Typ. AC senvo
No Error LMl FNMST5209
El--Ene.
No Warning B Int.
: - Typ. Serial
- Res. 23 bits, 8,38
B Ext.
- Typ. Serial
Res. 23 bits, 6,35 HIWIN
B i ®
R Motion Control and System Technology

Figure 3.2.3.2.2
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3.2.3.3 Modify axis name

Follow the procedure below to modify axis name. Here takes modifying Y axis to Z axis as an example.

1. Right-click Y axis.

File Tools Settings Access Help

...... E1 X
...... E1

Figure 3.2.3.3.1

2. Select Rename to modify axis name.

........ Typ. mega-ulink
-------- Pwr. 220V, 1kW

Pasition mode wit
: NIA
- Act. Position mode

LML NJA

........ Typ. Serial
“--Res. 23 bits, 8,38

E Typ. Serial
“-Res. 23 bits, 8,38

Figure 3.2.3.3.2
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3. After entering new axis name Z, press Enter key on the keyboard to complete the modification.

Figure 3.2.3.3.3

3.2.4 Off-line mode

On off-line mode, users can load servo drive parameters file (*.prm) to observe all parameters, open PDL,
open Dynamic brake resistor wizard and open Plot view in Real-time data collection.

Table 3.2.4.1

Iltem Reference

Load servo drive parameters file (*.prm) to
section 3.2.4.1
observe all parameters

Open PDL section 3.2.4.2
Open Dynamic brake resistor wizard section 3.2.4.3
Open Plot view in Real-time data collection section 3.2.4.4

Follow the procedure below to enter off-line mode.

1. Select Off-line (View only) in Config. interface.

Off-line(View only)
UsB

Figure 3.2.4.1
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2. Click Connect.

Thunder (01.005.03), Hub 1, Port 6 - O X

ED1S

Off-line(View only)

Figure 3.2.4.2

3.2.4.1 Load servo drive parameters file (*.prm) to observe all parameters

Before using the function, ensure the servo drive parameters file (*.prm) to be observed has been saved
as a file. Refer to section 4.4.3 for the details about loading servo drive parameters file (*.prm).

Off-line mode only supports parameters viewing; it does not support parameters modifying.

©

Important

Therefore, it will be ineffective if users modify parameters on off-line mode.

1. Click “Load parameters from file to drive” icon in the toolbar to open the servo drive parameters file

(*.prm) to be observed.

HIWIN.

Motion Control and System Technology

Figure 3.2.4.1.1
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2. After loading servo drive parameters file (*.prm), information column will display the information in

servo drive parameters file (*.prm).

E On off-line mode, users cannot view the 11t bit of servo drive model (Mdl.) and the information

of Excellent Smart Cube (ESC).

Information

Mdl. ED1SVN-042270

~-Typ. AC 5o
M. FHISA0289

Enc.
Ei-int
i Typ. Serl
“Res. 23 bts, 8,303
Bt
Typ. Seril
~Ros. 73 bits, .30

=R
Typ. A

~-Ver. NiA

cHL WA
Y

Figure 3.2.4.1.2

3. Click “Open Configuration Wizard” icon in the toolbar to open “Configuration Wizard” window.

Refer to section 4.3 for the details of Configuration Wizard.

Mdl. ED1SVN-0422-20
Ver. 275

QURACEIIZEIERL:  Configuration Wizard
Pur. 110V 220V, 400W

1. Position mode wit
2 A
Act. WA
Mot.
Typ. AC seno
Mdl. FNMS40289

Enc.
B Int.

El-Ext.
Typ. Serial
Res.

ESC
Typ. NA

Ver. /A
CHL A
cH2. A

are set Input function - Default settings

Figure 3.2.4.1.3
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4.

Click “Open Parameters Setup” icon in the toolbar to open “Parameters Setup” window.

Refer to section 4.4 for the details of Parameters Setup.

3.2.4.2 Open PDL

Fie Tools Setings Help
CELT
E-E1
Ml ED1SVN-042270
Ver. 275
AL SERERE | Parameters Setup :
Pur. 110V / 220V, 400W
Mod. oif. | PO P
1. Position mods vit
2 WA " | ParameterName | Default Value Description
Act. WA [] P00 0x0010 00010 [ Basic function selection 0]
Mot.
Typ. AC om0 [] Pio01 0x0030 00030 [ Appiication function selection 1]
Mdl. FNMS40289 [a] 1002 0x0000 00200 [ Application function selection 2 ]
Eg' nt (] 003 00000 00000 [ Application function selection 3]
nt.
Typ. Seial [=] PU006 () 0x0002 040002 [Appiication function selection 6 ]
Lo Res. 23 bits. 8,364 (] P007 () 0x0100 0x0100 [ Application function selection 7 ]
“Typ. Sera [=] P1008 0x0000 00010 [Appiication function selection 8 ]
Res. 23 bits, 8,359 | Pt009 0x0000 0x0000 [ Application function selection 9
£SC
Typ. 1A [=] PL00A 0x1000 0x1000 [Appiication function selection A]
Ver. A = P100B 0x0000 0x0100 [ Application function selection B
CHL A
2 A [=] PL00C NA 0x0000 [Appiication function selection C ]
< 5 [] PL00D 0x1002 0x1002 [ Appiication function sslsction D ]
[] PUO0E [ [ [ Appiication function selection E ]
NIA
[] PUO0F 0x0010 00010 [ Application function selection F |
[] 010 0x0001 00011 [ Application function selection 10]
AFLE"E
M Seno ready
MDrive ready
™ Main power is normal
I No alarm occurs
™ Motor parameters are set
7 FSTP signal is off
s
[ Servo on input
M Gantry mode

Figure 3.2.4.1.4

Click “Open PDL” icon in the toolbar. Refer to section 9.5 for the details of PDL.

3-14

NIA

ARUTE

[ Seno ready

M Ovive ready
I Main power s nommal
™ o slarm oceurs
I Motor parameters are set
[ FETP signal is off

Wso
[ Sena on input
W Santry mods

Figure 3.2.4.2.1
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3.2.4.3 Open Dynamic brake resistor wizard

Select Tools in the menu bar and click Dynamic brake resistor wizard. Refer to section 9.8 for the details

of Dynamic brake resistor wizard.

File ' Tools Settings Help

Figure 3.2.4.3.1

3.2.4.4 Open Plot view in Real-time data collection

Select Tools in the menu bar and click Real-time data collection, Plot view will show up. Refer to section
7.6.2 for the details of Plot view.

File ' Tools Settings Help

Figure 3.2.4.41
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3.3 Mastership switching

Users can switch the mastership between host controller and Thunder. Before performing mastership

switching, ensure the servo drive is Fieldbus type.

©

Important

©

Important

Table 3.3.1
Item Reference
from Controller to Thunder section 3.3.1
from Thunder to Controller section 3.3.2

(1) Only Fieldbus servo drive supports mastership switching; standard servo drive does not

support this function.

(2) When Thunder holds the mastership, host controller will show “Off-line” and cannot

connect to servo drive. When Controller holds the mastership, Thunder only has part of

the monitoring functions and any parameter change is ineffective. To modify parameters,

switch the mastership to Thunder.

Fieldbus servo drive can change the default mastership via mastership setting for Fieldbus

servo drive (Pt010.000ICIX).

(1) If the default mastership is Thunder, Access in the menu bar cannot be clicked.

(2) If the default mastership is Controller, users can switch the mastership, as section 3.3.1

and section 3.3.2 show.
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3.3.1 From Controller to Thunder

Follow the procedure below to switch the mastership from Controller to Thunder.

1.

2.

Select Access in the menu bar.

Ty

oz WA

No Error

No Warning

Wseno reacy
WO rescy
7 Main
R v

7 Molor paramears are st

P e G)

W Gariry mode Motion Control and System Technology

Figure 3.3.1.1

Select Thunder.

File_Tooks Setingll Access
B wn i =
ERRN [
W, b
Ver. 2611
~Typ. maga-ulink
Pur, 220, 1k
F-Mlod.
1WA
2 A
Adt. Cyele synchr
Er-Mot,
LML, FHMS 76209
- Enc.
=i
Typ. Seral

Res. 23 bis, 8,34
ER

Typ. Seral

--Res, 21 bits. 0,309

ER R

oL
oz, W

No Error

‘ No Warning

[Wsonv ready

HIWIN.

Motion Control and System Technology

Figure 3.3.1.2
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3.3.2 From Thunder to Controller

Follow the procedure below to switch the mastership from Thunder to Controller.

1. Select Access in the menu bar.

HIWIN.

Motion Control and System Technology

Figure 3.3.2.1

2. Select Controller.

i over 261
i Typ. MECHATROLINK I
Pawr. 200, 400

mmmmm

¥ input vofiaga is above 220V.
7 o slarm accurs

I Mctor paramaters are sst
7 FSTP signal is of.
mso
I Servo on input ®

W Gartry mada

Motion Control and System Technology

Figure 3.3.2.2
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3.4 Update firmware

€ To avoid unexpected actions, ensure the motor is disabled and remains static before execution.

Users can update servo drive’s firmware via Thunder. Here takes upgrading version 2.7.7 to version 2.7.17
as an example.

E If version of firmware and Thunder are not compatible, the following window will show up. After
clicking OK, use the Thunder version shown in the message.

Information

WARNING X

A

r Version of firmware and Thunder are not compatible, please
Lk update Thunder version tof1.6.5.5

QK |

Figure 3.4.1

Follow the procedure below to complete firmware updating.

1. Select Tools in the menu bar and click Update firmware to open “Update firmware” window.

File | Tools | Settings Access Help

Figure 3.4.2
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2. After selecting servo drive’s firmware version, click Download.

Update firmware — x

Version Path Date/Time Note
2.6.11 : D3\wer_02_006_11 : 2021-01-08 15:32:46

26.19 : D3\wver 02 006_19 : 2021-04-08 22:39:56
275 ' D3\wer_02_007_05 » 2021-07-22 11:49:26

Figure 3.4.3
6 (1) If the environment before and after the upgrade are the same, users can check Keep
s current parameter settings after upgrading firmware. By doing so, users do not need
Important to set servo drive parameters again.

(2) If the following items are checked, users can uncheck the default of Redo phase
initialization setup after loading complete. By doing so, users do not need to redo
phase initialization.

- The connected motor model number and encoder resolution before and after the
upgrade are the same.

- The connected motor model number and encoder resolution before and after the
upgrade are the same.

- The installation of stators and rotators before and after the upgrade are the same.

3. Atthis time, “Backup parameters” window will pop up to remind users to save current parameters as
a file for backup. If users click Yes, “Save As” window will appear, and the firmware will be updated
after the saving process is done. If users click No or click Cancel in “Save As” window, the firmware
will be directly updated.
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Backup parameters

Please save current parameters as a file for backup.

Save As
4 | ThisPC » Desktop » New folder
Organize » MNew folder

Mame
» g Quick access

> f@ OneDrive
> & ThisPC

> ¥ Network

Figure 3.4.4

Date modified

v & Search Mew folder

Type Size

Mo items match your search,

File name:

Save as type: | Paramter file (".prm)

A Hide Folders

Figure 3.4.5

4. After the firmware is successfully updated, “Note” column will show Connecting.

Update firmware

Version I

Path

Date/Time

2611

D3\wer_02_006_11

1 2021-01-08 15:3246

Note |

2.6.19

D34wer_02_006_19

. 2021-04-08 22:39:56

275

D3\wer 02 007 05

i 2021-07-22 11:49:26

2317

D3\wer_02_007_07

. 2021-10-05 13:45:26 .

2717

HIWIN MIKROSYSTEM CORP.

D3\wer 02 007_17

Figure 3.4.6

1 2021-12-29 19:28:54
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3.5 PROFINET setup

Servo drive and controller can realize the transmission and reception of information via PROFINET
communication protocol. The way to set the configuration of PROFINET communication is provided in this
section.

(1) This function is only available for Fieldbus type PROFINET model (ED1F-P).

(2) Itis applicable to Thunder 1.6.19.0 and firmware version 2.6.19 or above.

©

Important (3) Before setting, switch the mastership to Thunder first.

3.5.1 Interface introduction

PROFINET setup - m] X

Device Name Drive Status

(1)

Protocol

4
@) 4)

Telegram
(3) 9: Standard telegram v 3: Standard telegram

sacio e |
(5)
Figure 3.5.1.1
Table 3.5.1.1
No. ltem Description
(1) Device name Define servo drive’s name with lowercase letters or symbols “-” and “.”.
(2) Protocol Set network configuration with IP protocol format.
(3) | Telegram Select the communication format defined by servo drive and controller.
(4) Drive status Display device name, protocol and telegram in servo drive.
(5) | Send to drive Save the setting values to drive.
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3.5.2 Set communication parameters

Follow the procedure below to set communication parameters.

1. Select Tools in the menu bar, and click PROFINET setup to open “PROFINET setup” window.

File | Tools Settings Access Help

Figure 3.5.2.1

2. Fillin Device Name and Protocol, and select Telegram.

PROFINET setup - ] X

Device Name Drive Status

Protocol

192 . 168 . 1 . &b
26b . 266 . 0O . O
182 . 168 . 1 . 1

3: Standard telegram

Figure 3.5.2.2
‘:o‘ The special requirements for each column are given as follows.
Pt »  Device Name: The name cannot be consist of only special symbols.
Important »  Subnet mask: Only 255 and 0 are available, and the left of 255 must be 255.

»  Default gateway: The far-left column or the far-right column cannot be 0, but it can be
“0.0.0.0"
»  Telegram: If the communication format in servo drive is not defined, it will display “O:

Unknown Type”.
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3. Click Send to drive.

PROFINET setup - ] X

Device Name Drive Status

new-name.

Protocol

Telegram
9: Standard telegram v 3J: Standard telegram

Figure 3.5.2.3
‘:o‘ Before clicking Send to drive, ensure servo drive’s status is at “Servo not ready” state.
Important

4. During the sending process, servo drive will be power cycled and the setting values will be saved.

5.  When itis done, the current parameters in servo drive will be displayed in Drive Status.

@ PROFINET setup — O X

Device Name Drive Status

new-name. new-name.

Protocol

192 . 168 . 1 . 55
256 . 266 . 265 . O
192 . 168 . 1 . 100

Telegram
9: Standard telegram v 9: Standard telegram

Figure 3.5.2.4
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4.1 Brief introduction

All the basic setting procedures of using servo drive are introduced in this chapter. For the detailed
descriptions of servo drive, please refer to “E1 Series Servo Drive User Manual”.

Pre-configuration function
Before servo drive configuration, users can select servo motor type, encoder type and the usage of ESC.

Configuration Wizard

Through step-by-step interface, users can easily set and view servo drive’s important parameters.
Configuration Wizard makes the process of setting necessary parameters become very easy, and it is also
the procedure must be completed during the process of operating servo drive.

Parameters Setup
Based on the classified servo drive Pt parameters list, users can set or compare the Pt parameters different
from factory default values. Besides, users can create, edit, save and load personalized parameters list.

I/O configuration
Users can configure servo drive’s digital input signals and digital output signals.

Phase initialization setup
Users can perform servo motor’s electrical angle positioning with step-by-step phase initialization setup.
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4.2 Pre-configuration function

Before servo drive configuration, users can select servo motor type, encoder type and the usage of ESC.

Pre-Configuration window

(1)
()

Figure 4.2.1

Table 4.2.1

No. ltem Description

(1) | Menu of servo motor Select servo motor type: Linear, Torque / direct drive motor or AC servo

Select encoder format: Analog + Smart cube, Digital, Digital + Smart cube,
(2) | Menu of encoder

Serial or Serial + Smart cube

E If servo drive configuration is done, this window will not show up.
Information

Follow the procedure below to complete pre-configuration function setting.

1.  Select servo motor type.

Pre-Configuration window

AC servo v
Linear

Torque / direct drive motor A

Figure 4.2.2
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2. Select encoder format. If there is an ESC connected, select the encoder format + Smart cube.

Analog + Smart cube
Digital

Digital + Smart cube
Serial

Serial + Smart cube

Pre-Configuration v

Analog + Smart cube

Figure 4.2.3

3.  After the selection, click Apply to complete pre-configuration function setting. At this time, servo drive

will be power cycled. After that, go to Configuration Wizard to continue setting servo drive.

Pre-Configuration window

Figure 4.2.4

E (1) If users do not want to use pre-configuration function, click Cancel and directly go to
Configuration Wizard to set servo drive.

Information (2) Ensure all the selections are the same with the actual equipment.
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4.3 Configuration Wizard

4.3.1 Brief introduction

Configuration Wizard leads users to set parameters with step-by-step interface. Power setup, motor setup,
encoder setup, control mode setup, mechanical structure selection, command input setup, emulated
encoder output setup and I/O configuration are all important parameters settings for servo drive. When

users complete all the steps in Configuration Wizard, these parameters will be properly set.

Configuration Wizard has the following functions:

€ Evenifitis the first time for users to use servo drive, the parameters setting process is very easy and

fast.

€ On position control mode, users can easily get the automatically calculated electronic gear ratio by

selecting mechanical structure and entering control unit.

The procedure of Configuration Wizard is given in Table 4.3.1.1.

Table 4.3.1.1
Step Description Reference

Power Setup

1 section 4.3.2
Set the related parameter for power.
Motor Setup

2 ) section 4.3.3
Select motor type and the related parameters setting.
Encoder Setup

3 section 4.3.4
Select encoder format and the related parameters setting.
Control Mode Setup

4 section 4.3.5
Select control mode.
Command Input Setup

5 Set the corresponding command input parameters based on different section 4.3.6
control mode setting.
Emulated Encoder Output Setup

6 section 4.3.7
Set emulated encoder output resolution.
1/0 configuration

7 section 4.3.8
Set input and output signals.
Send to drive

8 section 4.3.9
Check parameters and save them to servo drive.
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(1) ()

Configuration \ fizard

Motor type : Torque / direct drive motor
Mator model

E-gear numerator(Pt20E) : 32
E-gear denominator(Pt2
Position command (ratio) - 32.000

Output resolution : 8.192 counts/rey

Input function : Default settings

Figure 4.3.1.1

Table 4.3.1.1

No. ltem Description

1. This area displays all the steps and the current setting values of the
parameters.

(1) | Setting steps switching

2. Click the buttons in this area to switch to the next step or return to the

previous step.

Parameters setting This area will display the corresponding parameters setting page based on

()

page the current step.

4.3.2 Power Setup

Set the desired power. The procedure of power setup is as follows.

‘:o‘ For 2 kW servo drive or above, AC power input will be automatically set as Three-phase AC
e power. Users cannot modify the setting.
Important
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1.

2.

4-8

Click “Open Configuration Wizard” icon in the toolbar to open “Configuration Wizard” window.

Fle Tools Setings Help
B
B-E1 X

Mdl. ED1S-WN-1022-00-00

Ver. 268

i~ Typ. Voltage command and g

P, 220V, 1KW
E-Mod.

1. Position mode wil

2 NA

Act. Position mode

E Mot.
Typ. AC sene

MdI. FHIST5209

=-Ene.
E-Int.

Typ. Serial
~Res. 23 bits, 8,304

E-Ext.

Typ. Serial
Res. 23 bits, 8,38

5-E5C
Typ. WA
Ver. N/A
CHL N/A
cH. /A

No Error

No Warning

M Servo ready
M Drive ready
I~ Main power ie narmal
¥ No alarm oceurs
I Motor parameters are set
[ FSTP signal is off

MsTo
M Servo on input
M Gantry mode

HIWIN.

Motion Control and System Technolagy

Figure 4.3.2.1

Select the desired power, and click Motor Setup to continue the setting of the next step.

File

Tools Settings Help

s

BBl X

MdI. ED1S-VN-1022-00-00
Ver. 2615
Typ. Voltage command an
Pwr. 220V, 1kW
ERUE
1. Position mode
2 NA
‘. Act. Position mode
= Mot.
i~ Typ. Torque / direct ¢
Eee Ml N/A
5-Enc.
B Int.
Typ. Serial
Res. 23 bits, 8,
B Bxt.
Typ. Serial
Res. 23 bits, 8,

B-ESC
- Typ. NA
o Ver. N/A
- CHL N/A

No Error

No Warning

M Senvo ready
M Drive ready

|7 Main power is normal
¥ No alarm occurs
™ Motor parameters are set

[ FSTP signal is off

MsTo
W senvo on input
M Gantry mode

countsfrev
Encoder type : Digital

Resolution : 1,000 nm/cnt

Mode1 : Position mode
ModeZ2 - N/A

E-gear numerator(Pt20E) - 32
E-gear denominator(Pt210) : 1
Position command (ratio) : 32.000

Output resolution : 8,192 counts/rev

Input function - Default settings

Figure 4.3.2.2
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4.3.3 Motor Setup

Select the correct model based on the motor type. Motor parameters will be automatically filled in after the

selection. This page also provides the following functions:

€ If the motor is not made by HIWIN, users must fill in the corresponding motor parameters.

€ Users can save motor parameters as a file (*.mot).

Configuration Wizard

Encoder type - Digital
Resolution : 1,000 nm/cnt

Mode1 - Position mode
Mode2 - N/A

E-gear numerator(Pt20E) : 1
E-gear denominator(Pt210) - 1
Position command (ratio) : 1.000

(1) ()

«

FRMS4B2X5

~

~

Figure 4.3.3.1
Table 4.3.3.1
No. ltem Description Reference
Select motor model (motor parameters will be
(1) Edit motor parameters | automatically filled in) or select Customized (users can | section 4.3.3.1
fill in the desired motor parameters).
Save / Load motor
(2) Create a motor parameters file (*.mot) for further use. section 4.3.3.2
parameters file

HIWIN MIKROSYSTEM CORP.
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4.3.3.1 Edit motor parameters

The procedure of motor setup is as follows.

1. Select motor type. Here takes Torque / direct drive motor as an example.

Configuration Wizard

Resolution

Full-closed loop

Encoder type : Digital
Resolution : 1,000 nm/cnt

Made1 : Position mode
Mode2 - N/A

E-gear numerator(Pt20E)
E-gear denominator(Pt210
Paosition command (ratio)

2. Select motor series.

4-10

Configuration Wizard

Encoder ty
Resolution
Full-closed loop

Encoder type : Digital
Resolution : 1,000 nm/cnt

Mode - Position mode
Made2 - N/A

E-gear numerator(Pt20E)

E-gear denominator(Pt210) - 1

Position command (ratio)

Customized

Figure 4.3.3.1.1

Torque [ direct drive motor (&4

v

DMVN

Customized

Figure 4.3.3.1.2
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3. Select motor model.

Configuration Wizard

Encoder type

Resolution - 2;

Full-closed loop

Encoder type : Digital
Resolution : 1,000 nm/cnt

Mode1 : Position mode
Mode2 : N/A

E-gear numerator(Pt20E)
E-gear denominator(Pt210
Paosition command (ratio)

Torque / direct drive motor [& 4

D )
DMNZ1G(TMNZ1G)
DMNZ1R(TMN21R)
DMN4ZE(TVNAZE)
DMN4ZF{TMN42F)
DMN42G(TMN42G)
DMNA4E(TMN44E)
DMN71-415P00
DMNTAE(TMNT1E)
DMNTAEHTMNTAEH)
DMNTAGTMNTAG)
DMN7AGH(TMN71GH)
DMNTAR(TMNT1R)
DMN7RH{TMNT1RH)
DMN93-51SP00
DMNS3E(TMNIIE)
DMNI3EHTMNS3EH)
DMNI3G(TMNI3G)

MAARIAD L TR ARG P LI

Figure 4.3.3.1.3

4. At this time, motor parameters will be automatically filled in.

Configuration Wizard

Resolution -
Full-closed loop

Encoder type : Digital
Resolution - 1,000 nm/cnt

Mode1 - Position mode
Mode2 - N/A

E-gear numerator(Pt20E)
ar denominator(Pt210
Position command (ratio)

HIWIN MIKROSYSTEM CORP.

Torque / direct drive motor [ 4

4

DMN21E(TMN21E) v

o
-~

e
=

Figure 4.3.3.1.4
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E If the motor is not made by HIWIN, select Customized in “Series” column after selecting motor
type. Then, fill in the necessary parameters based on the motor specification.

Information

Torque [ direct drive motor 4

Customized
Customized

Figure 4.3.3.1.5

4.3.3.2 Save / Load motor parameters file (*.mot)

B Save motor parameters file (*.mot)

1. Click “Save parameters as a file” icon EI

Figure 4.3.3.2.1
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2. Key in file name of motor parameters file (*.mot), select archive path, and click Save.

Save As X
<« - 4 > ThisPC » DATA(D:) » HIWIN_parameter_files v O Search HIWIN_parameter files 0
Organize » Mew folder Bz - o

[ This PC MName Date modified Type Size
'_. 3D Objects
[ Desktop
Decuments
* Downloads
) Music
[&] Pictures
m Videos
e Windows (C:)
- DATA (D¢}

Mo iterns match your search.

= temp (\imikro_s02) (P3)
= mhdfs (\\mikro_s02) (5:)
= 1312-qc (\imikro_s02\faxShout) () w

I File name: ‘

Save as type: | Paramter file (*.mot)

A Hide Folders I Save I | Cancel

Figure 4.3.3.2.2

B Load motor parameters file (*.mot)

1. Click “Load parameters from file” icon )

Torque | direct drive motor [ 4

Figure 4.3.3.2.3

HIWIN MIKROSYSTEM CORP. 4-13
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2. Select motor parameters file (*.mot), and click Open.

Open X
“~ v 4 » ThisPC » DATA (D) » HIWIN_parameter_files v | Search HIWIN_parameter _files 0
Organize * New folder Bz~ [ e

I This PC 2 Mame Date modified Type Size

“J 30 Objects | [ MOT.mot 5/6/2020403PM MO File 1k8 |
[ Desktop

Documents

* Downloads

) Music

[&] Pictures

m Videos

iy Windows ()

- DATA (D:)

= temp (\\mikro_s02} (P:)
== mhdfs (\\mikro_s02) (5:)
= r312-gec (\\mikro_s02\faxS\out)

=¥ Network
- v

File name: | MOT.mot V| Paramter file (*.mot) ~
I Open I Cancel

Figure 4.3.3.2.4

4.3.4 Encoder Setup

Select the correct format based on the encoder type. Encoder parameters will be automatically filled in
after the selection. This page also provides the following functions:

€ If there is no suitable encoder resolution, users can fill in the desired encoder parameters.
€ Users can save encoder parameters as a file (*.enc).

e @)

Analog
Analog 2048 periods

(1)

()

®)

Figure 4.3.4.1
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Table 4.3.4.1
No. ltem Description Reference
Select encoder model (encoder parameters will be
Edit encoder ] o ]
(1) automatically filled in) or select Customized (users can | section 4.3.4.1
parameters
fill in the desired encoder parameters).
To use full-closed loop, check Activate full-closed
] loop, and click External encoder setup to open )
(2) | Full-closed loop setting ) ) section 4.3.4.1
“External encoder setting” window for parameters
setting.
If there is an ESC connected, check Activate smart
cube, and decide whether to check the corresponding
) ) option of activating over temperature protection or hall )
(3) ESC function selection section 4.3.4.1
sensor function. If Activate smart cube is not checked,
over temperature protection and hall sensor function
cannot be used.
Save / Load encoder Create an encoder parameters (*.enc) file for further
(4) section 4.3.4.2
parameters file use.

4.3.4.1 Edit encoder parameters

Encoder parameters will be automatically filled in based on Motor Setup. The procedure of encoder setup

is as follows.

1. Click Encoder Setup to enter encoder setup page.

Configuration Wizard

Torque / direct drive motor [R4

Motor type - Torque / direct drive motor v

Motor model : DMN21E(TMN21E)

Encoder type :

Encoder type - Digital
Resolution - 1,000 nm/cnt

Mode1 : Position mode
Mode2 - N/A

E-gear numerator(Pt20
E-gear denominator(Pt2:
Position command (ratia)

HIWIN MIKROSYSTEM CORP.

DMNZ1E(TMN21E) v

5.7

32.000

Figure 4.3.4.1.1
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2. Select encoder type and series. At this time, encoder parameters will be automatically filled in.

Rotary

Analog
Analog 2048 periods

4,325,376

Figure 4.3.4.1.2

E (1) Besides some encoder parameters with common resolution which match HIWIN motor,
users can select Customized in “Series” column to key in the related parameters of other
Information brand’s encoder. The corresponding parameter columns will be opened according to

different encoder type. If the column displays “--", there is no need to key in any value.

Rotary

Analog

Customized

4,320,000

1,500

Figure 4.3.4.1.3

(2) If Analog is selected in “Encoder type” column and Customized is selected in “Series”

column, its maximum multiplier factor is 4096 times. (The value must be a multiple of 4.)
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3. To use full-closed loop, check Activate full-closed loop, and click External encoder setup to open

“External encoder setting” window for parameters setting. If there is no need to use full-closed loop,
do not check Activate full-closed loop, and skip step 4.

Rotary

Analog

Analog 1500 periods

4,320,000

Figure 4.3.4.1.4

o After checking Activate full-closed loop, a reminder window will pop up. After reading the
words and ensuring the direction of internal encoder is the same as that of external encoder,

Important click OK. For the detailed descriptions of full-closed loop function, please refer to section 8.16

in “E1 Series Servo Drive User Manual”.

Warning x>

o Ensure that the direction of internal encoder is the same as
that of external encoder.

Figure 4.3.4.1.5
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4.

4-18

After opening “External encoder setting” window, select external encoder type and series, and key in
encoder parameters.

External encoder setting X

Linear

Digital

Digital Tum

1,000

]

Figure 4.3.4.1.6

E Users can select Customized in “Series” column to key in the customized external encoder
parameters.

Information

Linear
Digital
Customized
1,000

Figure 4.3.4.1.7
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5. If there is an ESC connected, check Activate smart cube. To use the over temperature protection
function after connecting ESC, check Activate thermal sensor and ensure the motor over
temperature cable is certainly connected to thermal sensor (TS) of ESC.

Rotary

Analog

Analog 1500 periods

4,320,000

1,500

2,880

Figure 4.3.4.1.8

6. To use hall sensor, check Activate hall sensor.

Rotary

Analog
Analog 1500 periods

4,320,000

1,500

2,880

Figure 4.3.4.1.9

E Over temperature protection function and hall sensor function must be used with ESC.
Information
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4.3.4.2 Save / Load encoder parameters file (*.enc)

B Save encoder parameters file (*.enc)

1. Click “Save parameters as a file” icon j

Rotary

Analog

Analog 1500 periods

Figure 4.3.4.2.1

2. Key in file name of encoder parameters file (*.enc), select archive path, and click Save.

« oo

Save As

Organize + MNew folder

& This PC
¥ 3D Objects
[ Desktop
Documents
‘ Downloads
J\ Music
[&] Pictures
B videos
s Windows (C:)
- DATA (D:)
= temp (\imikro_s02) (P:)
= mhdfs (\\mikro_s02) ()

= 312-qc (Nmikro_s02\faxShout) ()

» ThisPC » DATA(D:) » HIWIN_parameter files v O

MName

X

Search HIWIM_parameter files 0

= @

Date modified Type Size

Mo items match your search.

I File name: |

Save as type: | Paramter file (*.enc)

4 Hide Folders

I Save I ‘ Cancel

4-20
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B Load encoder parameters file (*.enc)

1. Click “Load parameters from file” icon )

Rotary

Analog

Analog 1500 periods

Figure 4.3.4.2.3

2. Select encoder parameters file (*.enc), and click Open.

Open X
T~ + ThisPC » DATA(D:) » HIWIN_parameter_files ) Search HIWIN_parameter_files @
Organize + MNew folder B+ [ 0

g This BC 2 Mame Date modified Type Size

_J 3D Objects ID Enc.enc 7/23/2020 2256 PM ENCFile 1KB I
[ Desktop

Documents

* Downloads

J’ Music

[&=] Pictures

B Videos

i Windows ()

- DATA (D:)

== temp (Vimikro_s02) (P:)
== mhdfs (\mikro_s02) (5:)

= r312-qec (\\mikro_s02\faxS\out)

[_" Netwaork

File name: || v| Paramter file (*.enc) ~
I Open I Cancel

Figure 4.3.4.2.4
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4.3.5 Control Mode Setup
Set the desired control mode. The procedure of control mode setup is as follows.

1. Click Control Mode Setup to enter control mode setup page.

Configuration Wizard

Rotary

Analog

Analog 1500 periods

4,320,000

1,500

2,880

Output resolution :

Input funct

Figure 4.3.5.1

2. Open the menu to select control mode.

1 - Position mode v

|
Position mode

Figure 4.3.5.2
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Fieldbus servo drive does not support control mode setup.

©

Important

Figure 4.3.5.3

Table 4.3.5.1

Selection

Description

0 — Velocity mode

Analog voltage is used as velocity command to control motor
velocity. This control mode is suitable for:

(1) Velocity control

(2) Controller controls position loop by using the encoder pulse

outputs received from the servo drive.

1 — Position mode

Pulse commands are input into the servo drive from controller.
The position of the motor is determined by the number of pulses.
The velocity of the motor is determined by the inputting frequency
of pulses. This control mode is suitable for application which

requires positioning control.

2 — Torque mode

Analog voltage is used as torque command to control motor
torque. This control mode is suitable for:

(1) Torque control (Pressing)

(2) Controller controls position and velocity loops by using the

encoder pulse outputs received from the servo drive.

3 — Internal velocity mode

Use parameters to set three internal velocity settings inside the
servo drive. Use digital input signal to switch among the velocity
settings. External analog command is not needed in this control

mode.

4 — Internal velocity mode<—Position mode

5 — Internal velocity mode«Velocity mode

6 — Internal velocity mode«—Torque mode

Dual mode is the combination of internal velocity mode and other
control mode. Users can switch between two control modes

according to their applications.

7 — Position mode«~Velocity mode

8 — Position mode«Torque mode

9 — Torque mode«~Velocity mode

Dual mode is the combination of any two modes of position mode,
velocity mode and torque mode. Users can switch between two

control modes according to their applications.

10 — Internal position mode

Motion procedures are set inside the servo drive. Position control
is performed by digital input signal. External pulse command is

not needed in this control mode.

11 — Internal position mode<—Position mode

12 — Internal position mode<—Velocity mode

13 — Internal position mode<—Torque mode

14 — Internal velocity mode«Internal position

mode

Dual mode is the combination of internal position mode and other
control mode. Users can switch between two control modes

according to their applications.

HIWIN MIKROSYSTEM CORP.
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E Refer to section 8.3 to 8.9 in “E1 Series Servo Drive User Manual” for further descriptions.
Information

4.3.6 Command Input Setup

This page will display different window based on the control mode selected in Control Mode Setup. Refer
to the following table for the related information.

Table 4.3.6.1
Control mode Reference
Velocity mode section 4.3.6.1
Position mode section 4.3.6.2
Torque mode section 4.3.6.3
Internal velocity mode section 4.3.6.4
Internal position mode section 4.3.6.5

If users select dual mode (such as 7 — Position mode—Velocity mode), users have to set

©

Important

both position mode’s and velocity mode’s command inputs.

4.3.6.1 Velocity mode

Follow the procedure below to complete velocity mode’s command input setup.

1. Click Command Input Setup to enter command input setup page.
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Configuration Wizard

y mode

Output resolutio

Figure 4.3.6.1.1

2. Set reference command.

r Mode 1 Reference Command —

) [0 |

)

Figure 4.3.6.1.2
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Table 4.3.6.1.1

No. ltem Description

Set the ratio of analog voltage and motor rated velocity. Refer to section
Velocity command
(1) 8.3.1 in “E1 Series Servo Drive User Manual” for the example of velocity
input gain (Pt300)
command input.

@ | o It shows the CNG6 pin diagram of velocity command input signal and the
iagram
input range diagram of velocity command voltage.

4.3.6.2 Position mode

Position mode’s command input setup shows different setting window based on servo drive model, motor
setup and encoder setup.

Table 4.3.6.2.1
Servo drive model Motor type Reference
Rotary motor Rotary motor’s pulse command input setup
Standard servo drive
Linear motor Linear motor’s pulse command input setup

Fieldbus servo drive’s position command input
Fieldbus servo drive Servo motor

setup

B Rotary motor’s pulse command input setup

1. Click Command Input Setup to enter command input setup page.

Configuration Wizard

1- Position mode v
B

Output resolution - 8,192 counts/rev

Input function : Default settings

Figure 4.3.6.2.1
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2. Set the related parameters of command input.

r Mode 1 Reference Command -

Pulsel/direction(pos. logic) &4
(1 ) Differential (1~5 Mpps) R4

Pulse/direction

(2)

Figure 4.3.6.2.2

Table 4.3.6.2.2

No. ltem Description

Select pulse type (Pt200.0) and pulse filter (Pt200.3), and set pulse
Pulse format

(1) input ratio (Pt218). Refer to section 8.4 in “E1 Series Servo Drive
parameters setting

User Manual” for further descriptions of pulse command input.

It shows the CNG6 pin diagram of pulse command input signal and the
(2) Diagram

pulse signal diagram.

3. Click electronic gear ratio setting icon - to open “Electronic gear ratio setting” window for
electronic gear ratio setting.

HIWIN MIKROSYSTEM CORP. 4-27
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Mode 1 Reference Command

Pulse/direction(pos. logic) &4
Differential (1~5 Mpps) v

&

Figure 4.3.6.2.3

“Electronic gear ratio setting” window only supports standard servo drive, and it will display
different window based on encoder setting. Refer to the following table for the related information.

Table 4.3.6.2.3

Encoder setting Reference

] All mechanical structure’s electronic gear ratio setting (except for
Full-closed loop not activated

linear motor and full-closed loop)

Full-closed loop activated Full-closed loop’s electronic gear ratio setting
E For the electronic gear ratio setting of Fieldbus servo drive’s EtherCAT model (ED1F-E), users
have to modify Pt20E and Pt210 in Configuration Wizard.
Information
4-28
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B Linear motor’s pulse command input setup

1. Click Command Input Setup to enter command input setup page.

Configuration Wizard

1 - Position mode v

Position mode

Figure 4.3.6.2.4

2. Set the related parameters of command input.

r Mode 1 Reference Command -

Pulsel/direction(pos. logic) &4
(1 ) Differential (1~5 Mpps) v

(2)

Figure 4.3.6.2.5
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Table 4.3.6.2.4

No. Item Description

Select pulse type (Pt200.0) and pulse filter (Pt200.3), and set pulse
Pulse format

(1) input ratio (Pt218). Refer to section 8.4 in “E1 Series Servo Drive
parameters setting

User Manual” for further descriptions of pulse command input.

) D It shows the CNG6 pin diagram of pulse command input signal and the
iagram

pulse signal diagram.

3. Click electronic gear ratio setting icon i to open “Electronic gear ratio setting” window for
electronic gear ratio setting.

Mode 1 Reference Command

Pulse/direction{pos. logic) &4

Differential (1~5 Mpps) v

Figure 4.3.6.2.6

“Electronic gear ratio setting” window only supports standard servo drive, and it will display
different window based on encoder setting. Refer to Linear motor’s electronic gear ratio setting
for the related information.
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B Fieldbus servo drive’s position command input setup

1. Click Command Input Setup to enter command input setup page.

Configuration Wizard

Power - 3-phase 220V

Motor type : AC seno
Motor model : EM1CM402BF0A

E-gear numerator(Pt20E) - 1
E-gear denominator(Pt210) : 1
Position command (atio) : 1.000

Output resolution : 8,192 counts/rev

Input function - Default settings

Figure 4.3.6.2.7

2. Set the related parameter of command input.

— Mode 1 Reference Command

(1) I
Figure 4.3.6.2.8
Table 4.3.6.2.5
No. ltem Description

™) Pulse format Set pulse input ratio (Pt218). Refer to section 8.4 in “E1 Series Servo
parameters setting Drive User Manual” for further descriptions of pulse command input.
‘:o‘ Fieldbus servo drive does not support electronic gear ratio setting. Except for EtherCAT model

Py (ED1F-E), the electronic gear ratio is fixed as 1:1.

Important
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4.3.6.3 Electronic gear ratio setting

This function only supports position mode, internal position mode and dual mode which includes one of
the two modes mentioned above (refer to Control Mode Setup). “Electronic gear ratio setting” window only
supports standard servo drive, and it will display different window based on motor type and encoder
setting. Refer to the following table for the related information.

For the electronic gear ratio setting of Fieldbus servo drive’s EtherCAT model (ED1F-E), users
E have to modify Pt20E and Pt210 in Configuration Wizard.
Information
Table 4.3.6.3.1
Motor type Encoder setting Reference

All mechanical structure’s electronic gear ratio

Full-closed loop not activated | setting (except for linear motor and full-closed
Rotary motor

loop)

Full-closed loop activated Full-closed loop’s electronic gear ratio setting

Linear motor No full-closed loop function | Linear motor’s electronic gear ratio setting

Electronic gear ratio setting — O X

(1) T v

Elec. gear ratio

)

Feed constant

Reduction ratio
Control unit

Figure 4.3.6.3.1

Table 4.3.6.3.2

No. ltem Description

(1) | Menu of mechanical structure Select the desired mechanical structure.
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Diagram of mechanical structure
Display the diagram of mechanical structure selected by users
(2) | and the calculated result of
and the calculated result of electronic gear ratio.
electronic gear ratio

(8) | Parameters of electronic gear ratio | Key in feed constant, reduction ratio and control unit.

‘:o‘ There are eight kinds of mechanical structures, as the following table shows. “Linear motor”
Py and “Full-closed loop” will be automatically selected based on motor type and encoder setting.
Important

If the mechanical structure is unknown or there is no suitable option, select “Other”.

Table 4.3.6.3.3

Ball screw Belt and pulley Roll feed Rack and pinion

Round table Other Linear motor Full-closed loop

B All mechanical structure’s electronic gear ratio setting (except for linear motor and full-closed loop)

1. Select mechanical structure.

Electronic gear ratio setting - m] #

Roll feed

Rack and pinion
Round table
Other

Immwm:l

Reduction ratio

Control unit

Figure 4.3.6.3.2
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2. Key in feed constant and reduction ratio.

Electronic gear ratio setting - m] *

T

Elec. gear ratio

Feed constant

Reduction ratio
Control unit

Figure 4.3.6.3.3

E (1) Referto section 6.11 in “E1 Series Servo Drive User Manual” for the description of control
unit.
Information (2) To modify control unit, click Modify.
Electranic gear ratio setting - m} X

T

Elec. gear ratio

Feed constant

Reduction ratio

Control unit

Figure 4.3.6.3.4
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3.

After selecting unit and keying in control unit, click OK.

Contral unit

[ o0t um R

Information

Figure 4.3.6.3.5

When control unit is updated, electronic gear ratio will be recalculated, and the reminder

User modified will appear.

Electronic gear ratio setting — m} X

T

Feed constant

Reduction ratio

Control unit

Figure 4.3.6.3.6

Confirm the calculated result of electronic gear ratio, and click Apply.
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Electronic gear ratio setting - m} X

T

Elec. gear ratio

Reduction ratio
Control unit

Figure 4.3.6.3.7

B Full-closed loop’s electronic gear ratio setting

If Activate full-closed loop in Encoder Setup is checked, mechanical structure will automatically
select Full-closed loop. To modify control unit, click Modify, key in control unit, confirm the calculated

result of electronic gear ratio, and click Apply.

Electronic gear ratio setting - [m} >

Full-closed loop v

Elec. gear ratio

External resolution

ctrl unit

=
—

Figure 4.3.6.3.8
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B Linear motor’s electronic gear ratio setting

If the motor type is linear motor, mechanical structure will automatically select Linear motor. To

modify control unit, click Modify, key in control unit, confirm the calculated result of electronic gear
ratio, and click Apply.

Electronic gear ratio setting — m} *

[ Lincar oo

Elec. gear ratio

[ Control unit ﬁ

—

Figure 4.3.6.3.9
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4.3.6.4 Torque mode

Follow the procedure below to complete torque mode’s command input setup.

1. Click Command Input Setup to enter command input setup page.

Configuration Wizard

Torque/force mode

Input function - Default settings

Figure 4.3.6.4.1

2. Set reference command.

~ Mode 1 Reference Command ————————

(1 [

()

Figure 4.3.6.4.2
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Table 4.3.6.4.1

No. ltem Description

Set the ratio of analog voltage and motor rated torque. Refer to section 8.5
Torque command

(1) in “E1 Series Servo Drive User Manual” for the example of torque command
input gain (Pt400) nout
input.

@ | o It shows the CNG6 pin diagram of torque command input signal and the input
iagram

range diagram of torque command voltage.

4.3.6.5 Internal velocity mode

Follow the procedure below to complete internal velocity mode’s command input setup.

1. Click Command Input Setup to enter command input setup page.

Configuration Wizard

3 - Inner velocity mode v S_—

Inner velocity mode

Output resolutian : 8,192

Input function - Defa

Figure 4.3.6.5.1
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2. Set reference command.

Mode 1 Reference Command

(1)
)
3)
Inner Velocity Control with Operation Speed Input
Figure 4.3.6.5.2
Table 4.3.6.5.1
No. ltem Description
(1) Internal velocity 1 Key in internal set velocity 1 (Pt301).
(2) Internal velocity 2 Key in internal set velocity 2 (Pt302).
(3) Internal velocity 3 Key in internal set velocity 3 (Pt303).

4.3.6.6 Internal position mode

Follow the procedure below to complete internal position mode’s command input setup.

1. Click Command Input Setup to enter command input setup page.
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2. Set reference command.

Configuration Wizard

10 - Inner position mode v _—

Inner position mode

Figure 4.3.6.6.1

Mode 1 Reference Command

(1)

I
=
(2)
. I

Figure 4.3.6.6.2

Table 4.3.6.6.1
No. ltem Description
(1) Pulse input ratio Key in command pulse input multiplier (Pt218).
“Electronic gear ratio setting” window only supports standard servo drive,
Electronic gear ratio o ) ] )
(2) i and it will display different window based on motor type and encoder setting.
setting
Refer to Position mode and Electronic gear ratio setting.
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4.3.7 Emulated Encoder Output Setup

The function of encoder pulse output is to provide position feedback for host controller. During motor
operation, this function will send pulse signals with the output format of A/B phase to host controller based
on the set encoder output ratio. Before using this function, confirm servo drive’s output bandwidth, host
controller’s receiving bandwidth and motor’s maximum operating velocity.

The procedure of emulated encoder output setup is as follows.

1. Click Emulated Encoder Output Setup to enter emulated encoder output setup page.

Configuration Wizard

Power : 3-phase 220V Mode 1 Reference Command

Motor type : Torque / direct drive mator
Motor model : DMN21E(TMN21E) I

Mode1 : Inner position mode
Mode2 : NIA

Input function : Default settings

Figure 4.3.7.1
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2. Key in emulated encoder output resolution (Pt212).

Emulated Encoder Qutput
8,192

Figure 4.3.7.2

E The following figure shows the CN6 pin assignment of emulated encoder output signals for
Fieldbus servo drive.

Information

Figure 4.3.7.3
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4.3.8 1/0 configuration

Configure servo drive’s digital input signals and digital output signals. The procedure of I/O configuration
is as follows.

1. Click I/O configuration to enter I/O configuration page.

Configuration Wizard

Power - 3-phase 220V

Motor type : Torque / direct drive motor
Motor model : DMN21E(TMNZ1E)

Mode1 - Inner position mode
Mode2 : NiA

Input function : Default settings

Figure 4.3.8.1

2. The setting method is the same as that in section 4.5.

Configuration Wizard

Power - 3-phase 220V Input signal setup  Output signal setup.

I User defined S-ON P-CON pP-OoT N-OT ALM-RST

Mator type : Torque / direct drive motor Input number 11 (CN6-33) 12 (CN6-30) 13 (GN6-29) 14 (CNE-27) 16 (CN6-28)
Motor model - DMN21E(TMN21E)

Signaltype Close active Close active Close active Close active Close active

Force on/off

nalog
0,000 counts/rev

Encoder type - Digital
Resolution : 1,000 nm/cnt

Mode1 - Inner position mode
Mode2 - NIA

osition mode: No command

Input function - Default settings

|

Figure 4.3.8.2
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Table 4.3.8.1
Function Reference
Modify configuration of digital input signals section 4.5.2
Modify configuration of digital output signals section 4.5.3

4.3.9 Send to drive

List all the parameters set by users in Configuration Wizard. After confirming the correctness, users can
send the parameters to servo drive. The procedure of send to drive is as follows.

1. Click Send to drive to enter send to drive page.

Configuration Wizard

Power : 3-phase 220V Input signal setup  Output signal setup

I~ User defined

S-ON

P-CON

P-OT

N.OT

ALM-RST

Motor type : Torque / direct drive mator Input number

11 (CNE-33)

12 (CN6-30)

13 (CN6-29)

14 (CNB-27)

15 (CNE-28)

Motor model - DMN21E(TMN21E) Signal type

Close active

Close active

Close active

Close active

Close active

Force on/off

Encoder type : Analog

Mode1 : Inner position mode
Mode2 : NIA

Inner position mode: No command

)
110 config | '

Input function : Default settings

T e |

Figure 4.3.9.1

2. If the setting value to be sent to drive is different from the current value in the servo drive, it will be
displayed in yellow background. After ensuring all the parameters are correctly set, click Send to

drive.

HIWIN MIKROSYSTEM CORP.
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Parameters Current setting | New setting | Unit | ;
[ Power Paramster ] ; |
AC power input (Pt00B 2) Three-phase AC power Three-phase AC power A 3
[ Motor Parameter ] |
Type AC seno g Torque / direct drive mator g NIA
Model name DMN2IE(TMN21E) NA
Manufacturer HIWIN NA
Peak current 9.89949 57 A-ms
Continuous current 247487 1.9 A-ms
Resistance 41 285 Ohm
Inductance 9.26 84 mH
Forceftorque constant 0.767918 017 Nm/A-rms
Pole number 8 10 N/A
Pale pair pitch 8.38861e+006 4.32e+008 mm
Peak time 1 1 sec
Inertia 2 Te-005 40005 kg (m*2)
Moving mass 2 2 /A
Motor direction 10922 -10922 A
Current tau 1.61336e-005 1.61336e-005 N/A
Rated speed 600 1500 pm
Rated speed 1500 1500 mm/s |
Motor mass 2 2 Kg i
Y seeene|
Figure 4.3.9.2

3. Click Ok. At this time, the servo drive will be power cycled.

Drive initialization

Figure 4.3.9.3

4. After the servo drive is power cycled, servo drive configuration is done.

e

Figure 4.3.9.4
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4.4 Parameters Setup

4.4.1 Brief introduction

Based on the classified servo drive Pt parameters list, users can set or compare the Pt parameters different
from factory default values. Besides, users can create, edit, save and load personalized parameters list.

Edit parameters
Users can edit, compare, save and load the servo drive related Pt parameters via Pt parameters page.

Create a servo drive parameters file
Users can quickly create a servo drive parameters file (*.prm) in the application environment, and load
servo drive parameters file (*.prm) in other environments.

Send the parameters to servo drive
Users can send the changed servo drive parameters to servo drive.

Reset drive
Users can send commands to reset servo drive via HMI. The effect is the same as power cycling servo
drive.

Set to factory default
Users can restore servo drive parameters to factory default.
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4.4.2 Edit parameters

Users can modify all servo drive parameters via Pt parameters editing page. This page also provides the
following functions:

€ List all the modified Pt parameters for quick view.
€ View or modify non-Pt series parameters.
€ Save personalized parameters list.

(1 (2) ) 4) (5)
Pai ameters Setup

Diff. PtOXX  PtIXX  Pt2XX  PtIXX  PXX  PthXX  Pt6XX  Pt7XX ||| Others

Parameter Name Default Value Modified Value Description

Pt000 00010 0x0010 Basic function selection 0]

Pt001 0x0030 0x0030 Application function selection 1

Pt002 0x0000 0x0000 Application function selection 2

Pt006 (1) 0x0002 0x0002 Application function selection 6

Pt008 00000 00000 Application function selection 8

Pt00% 0x0000 0x0000 Application function selection 9

)
]
]
PtO07 (1) 0x0100 0x0100 Application function selection 7 ]
)
)
]

Pto0A 0x1000 0x1000 Application function selection A

Pto0B 0x0000 00000 [ Application function selection B ]

Pt00D 0x1002 0x1002 [ Application function selection D ]

PtO0E 0x0111 0x0111 [ Application function selection E ]

=
m
O
0
0
m
o
O
0
0
m
o
O

PtO0F 0x0010 0x0010 [ Application function selection F ]

(6)
Figure 4.4.2.1
Table 4.4.2.1
No. ltem Description Reference
(1) | Compare parameters Display the parameters different from default value. section 4.4.2.1
(2) | Set Pt parameters Users can set Pt parameters in these tabs. section 4.4.2.2
Set personalized ) o .
(3) Users can set personalized parameters in this tab. section 4.4.2.3
parameters
) Display list of Display the parameters currently available for users to
parameters edit.
Editing function for ] .
) Users can edit, save and load personalized parameters ]
(5) | personalized st section 4.4.2.3
ist.
parameters
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If there is an () behind the parameter name, it indicates
Effective time of the parameter will immediately be effective when users
(6) section 4.4.2.4
parameters change its value. There is no need to save the changed

value to servo drive and power cycle it.

4.4.2.1 Parameters comparison

Follow the procedure below to quickly view all the modified Pt parameters.

1. Click “Open Parameters Setup” icon in the toolbar to open “Parameters Setup” window.

Fle Took Setings Help

Ver. 268
~~Typ. Voltage command and g
~Pwr. 220V, 1kW

=--Mod.

- Typ. AC senvo
Mdl. FNMST5209

No Error

No Warning

I~ Main power is normal
¥ Mo alam occurs

¥ Motor parameters are set
[ FSTP signal is off

Msto

M Senvo on input @

I Gantry mode Mation Conirol and System Technolagy

Figure 4.4.2.11

2. Select Diff. tab. This tab lists all the servo drive Pt parameters different from their default values.

Users can also modify these Pt parameters here.

Parameters Setup

Diff. PIOXX  PHXX  P2XX  Pt3XX  PdXX  PtBXX  P6XX  Pt7XX  Others
Parameter Name Default Value Modified Value Description

Pt52E 10 100 [ Maximum duration for motor peak current |

Figure 4.4.2.1.2
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4.4.2.2 Set Pt parameters

Servo drive Pt parameters are classified into eight categories, PtOXX to Pt7XX. Each parameter can be
classified as setup parameter or tuning parameter. Users can set the related Pt parameters based on the

category.
Table 4.4.2.2.1
Category Description
PtOXX Parameters for setting basic function
Pt1XX Parameters for tuning
Pt2XX Position-related parameters
Pt3XX Velocity-related parameters
Pt4 XX Torque-related parameters
Pt&XX Parameters for I/O setting
Pt6XX Parameters for regenerative resistor setting
Pt7XX Parameters for internal homing

Diff. PHOXX  PHIXX

Parameter Name

Pt2XX

Pt3XX

Default Value

Pt4XX

PtoXX  PteXX  Pt7XX | Others

Modified Value Description

0x0000

0x0000 [ Position command form selection |

0x0000

0x0000

[ Position control function selection |

1

1

1times

[ Number of times for encoder feedback interpolation com.

1um

[ Feed length of external encoder ]

1 nm

[ Linear unit length (resolution) of external encoder |

Figure 4.4.2.2.1

Follow the procedure below to set Pt parameters.

1. Double-click Pt parameter’s Modified Value column to open parameters modifying window.

| Parameter Name Default Value Modified Value Unit Description

i Pt200 00000 00000 = [ Position command form selection ]

i Pt207 00000 00000 = [ Position control function selection ]
Figure 4.4.2.2.2

2. Modify the parameter and press Enter key on the keyboard.
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Madify [ Pt200.all ] window - m] x

(o [o [0 [0
oooa

Figure 4.4.2.2.3

3. After the modification, click Apply.

O

Figure 4.4.2.2.4

E If there is no (I) behind the parameter name, after clicking Apply, users should Send to drive
and Reset drive to make the parameter be effective.

Information
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4.4.2.3 User-defined parameters

Users can define non-Pt parameters list. Refer to the following table for the functions.

Table 4.4.2.3.1
Item Reference
Add new parameter Add new parameter
Delete selected parameter Delete selected parameter
Save parameter list as a file Save parameter list as a file
Load parameters from file Load parameters from file

B Add new parameter

1. Click “Add new parameter” icon to open parameters adding window.

Figure 4.4.2.3.1

2. Key in the parameter name to be added.

Config new parameter attribute

X_enc_pos_cunit

¥_enc_pos_cunit

Description

Figure 4.4.2.3.2

3. Optionally add the description and press Enter key on the keyboard.
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Config new parameter attribute - O X
9
2) |
3) }
(4) [ Normal g
‘ Description
®) I
Figure 4.4.2.3.3
Table 4.4.2.3.2
No. ltem Description
(1 Parameter name Users can search for user-defined parameters here.
column
(2) | Parameter data length | It is the data definition for user-defined parameter in the servo drive.
(3) | Parameter array size It is the data definition for user-defined parameter in the servo drive.
(4) | Parameter display type | It is the type that user-defined parameter is displayed in the list.
(5) | Description column Users can optionally write the description related to the parameter.

4. Click Ok. Adding new parameter to parameters list succeeds.

Others

Parameter Name Default Value Modified Value Description

[T

X_enc_pos_cunit MIA 98836 [ example for add ]

Figure 4.4.2.3.4
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B Delete selected parameter

1. Check the parameter to be deleted.

Others

Diff. PtOXX  Pt1XX P2 Pt3XX  PdXX  PthXX  PteXX  Pt7XX
Parameter Name Default Value Modified Value Unit
98836

~ ¥_enc_pos_cunit MIA

Figure 4.4.2.3.5

E Users can check the box on the left side of Parameter Name to select all the parameters with

one click.

Information
Diff. Pt0XX Pt1XX B

Parameter Name

¥_enc_pos_cunit

Figure 4.4.2.3.6

2. Click “Delete selected parameter” icon.

PLTXX Others

|

Figure 4.4.2.3.7

3. A message window that the parameter is successfully deleted will pop up. Click OK.

Delete selected parameter x

@ Removed 1 parameter(s) from the list,

Figure 4.4.2.3.8
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B Save parameter list as a file

1. Click “Save parameter list as a file” icon.

Others

Figure 4.4.2.3.9

2. Key in file name of personalized Pt parameters list file (*.desc), select archive path, and click

Save.

Save As
« “ 4 || s ThisPC » Desktop > Mew folder

Organize New folder

I This PC eme
“J 3D Objects
JB Desktop
Documents
4 Downloads
b Music
[ Pictures
B videos
i, Windows (C)
= DATA (D:}
= temp (\imikro_s02) (P:)
= mhdfs (\mikro_s02) (5:)
= r312-qc (\mikro_s02\faxS\out) () v

v o

Date modified Type

No items match your search.

Search New folder »

B= -

Size

I File name:

Save astype: | Paramter list file (*.desc)

A Hide Folders

HIWIN MIKROSYSTEM CORP.
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4-56

Load parameters from file

1. Click “Load parameters from file” icon.

PtTXX

Figure 4.4.2.3.11

2. Select personalized Pt parameters list file (*.desc), and click Open.

Open

4 ||+ ThisPC > Desktop > Newfolder

Organize v New folder

~
[ This PC

8 3D Objects

I Desktop

Documents

4 Downloads

b Music

=] Pictures

@ Videos

i Windows (C)

s DATA (D)

== temp (\\mikro_s02) (P:)
== mhdfs (\\mikro_s02) (5:)
== r312-qc (\mikro_s02\faxS\out)

F Network
o v

X
v & Search New folder »

- @

Size

53 k6|

File name: | Save.desc

~ | Paramter list file (*.desc) v

Figure 4.4.2.3.12

3. Read the message window and click Yes to load personalized Pt parameters list file (*.desc).

Load parameter information from file

@ As user load parameters from file, current parameters on the

list will be removed.

Figure 4.4.2.3.13
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4.4.2.4 Send to drive

If users modify non-immediately effective parameter in Set Pt parameters, warning AL941 (refer to section
13.3 in “E1 Series Servo Drive User Manual” for the detailed descriptions of warning) will pop up on the
left side of Thunder main window to remind users to save the parameter and reset servo drive. Refer to
section 4.4.4 and 4.4.5 for the operation procedure.

- HWIN
BB X
Mdl. ED1F-LN-0422-00-00
Ver. 2613
~Typ. MECHATROLINK-II FeEr s Gy :
Puwr. 220V, 4000
- Mod. Difi. PIXX PUXX | PRX  POXK PMXC PBXX  PIBXX  PIXX  Others
-1, Position mods wi
P | Parameter Name Default Value Modified Value Unit Description
Act. Position mode ] P1200 0x0000 0x0000 = [ Position command form selection ]
[=-Mot.
T ] Pt207 0x0000 0x0000 = [ Position control function sslection |
Typ. AC sena
Mdl. EM1CMA02BFOA ] Pt208 0x0000 0x0000 = [ Excellent Smart Cube (ESC) function selectio
2 El";' . m| Pt209 1 2 1times [ Number of times for encoder feedback interpol
nt.
Typ. Seral ] PL20A 20000 20000 1um [ Feed length of external encoder |
& ~Res. 23 bits, 8,384 = PL20B 1000 1000 1nm [ Linear unit length (resolution) of extemal enco-
Ext.
Typ. Seriel ] Pt20C 1 1 1 revolution [ Gear ratio at motor side (full-closed loop) ]
~Res. 23 bits, 8,384 - PL20D 1 1 1 revolution [ Gear ratio at load side fullclosed loop) |
&-£sC
Typ. WA ] PL20E 2 2 1 [ Electronic gear ratio (numerator) |
~Ver. MA | P210 1 1 1 [ Electronic gear ratio (denominatar) |
CHLL A
2 A m| Pi212 8192 8192 1 pulse edge [ Number of encoder output pulses |
. - ] Pi216 () 0 0 0.25 ms [ Position command acceleration/daceleration t
] Pi217 () 0 0 025 ms [ Average position command movement time |
No Error
] Pi218 () 1 1 x1 [ Command pulse input multipler |
m| P29 100 100 1% [ Ratio for linear unit length (resolution) of exter
AL fChanasio] ] PL22A 0x0000 0x0000 = [ Full-closed loop contral sslection |
.

W Senvo ready
M Drive ready
[ Main power is normal
I No alarm occurs
F Motor parameters are set
[ FSTP signal is off

WsT0

M Servo on input
M Gantry mode

Figure 4.4.2.4.1
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4.4.3 Create a servo drive parameters file

4.4.3.1 Brief introduction

There are two kinds of parameters file, servo drive parameters file (*.prm) and servo drive gain parameters
file (*.gns). Servo drive parameters file (*.prm) contains all setting parameters of servo drive. Users can
quickly create a servo drive parameters file (*.prm) in the application environment, and load it in other
environments. Servo drive gain parameters file (*.gns) only contains the related gain parameters. When
the same mechanisms are used, users can quickly create a servo drive gain parameters file (*.gns), and
load it to other mechanisms to skip the steps of gain tuning.

Save servo drive parameters file (*.prm)
Users can save servo drive parameters as a servo drive parameters file (*.prm).

Load servo drive parameters file (*.prm)
Users can quickly load the servo drive parameters file (*.prm) created in the past.

Save servo drive gain parameters file (*.gns)
Users can save servo drive gain parameters as a servo drive gain parameters file (*.gns).

Load servo drive gain parameters file (*.gns)
Users can quickly load the servo drive gain parameters file (*.gns) created in the past.
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4.4.3.2 Save servo drive parameters file (*.prm)

Follow the procedure below to save servo drive parameters file to the assigned path.

1. Click “Save parameters as a file” icon to open “Save prm as a file” window.

Flle Tools Seitings Help

~~Mdl. ED1S-VN-1022-00-00
~Ver. 268
Typ. Voltags command and i
Pwr. 220V, 1KV
= Mod.
{1, Pasition made wit
2 A
~Act, Postion made
=-Mot.
Typ. AC seno
Mdl. FNMST5209
E-Enc.
B Int.
I ~Typ. Serial
Res. 23 bits, 8,304
B Ext.
“Typ. Serial
~~Res. 23 bits, 8,30
E-ESC
- Typ. A
Ver. NIA
f-CHL NIA
CH2. NIA

No Error

No Warning

M Senvo roady

M Drive ready
[~ Main power is normal
7 Mo alarm occurs

[ Motor parameters are set
[ FSTP signal is off
WsTo
I Senvo on input ®

W Ganty mode Motion Control and System Technology

Figure 4.4.3.2.1

Save prm as a file *

Figure 4.4.3.2.2

3. Key in file name of servo drive parameters file (*.prm), select archive path, and click Save.
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Save As
T+~ » ThisPC » Desktop > New folder

Organize » MNew folder

Name
» gk Quick access

> ¢@ OneDrive
> & ThisPC

> ¥ Network

~ 0

Date modified Type

Ma items match your search,

Search New folder pel

Size

I File name:

Save as type: | Paramter file (".prm)

A Hide Folders

Figure 4.4.3.2.3

4. After ensuring the file is successfully saved, click Close.

Save prm as a file

170341703 written

4-60

Figure 4.4.3.2.4

I Save I Cancel
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4.4.3.3 Load servo drive parameters file (*.prm)

€ To avoid unexpected actions, ensure the motor is disabled and remains static before execution.

Follow the procedure below to load the created servo drive parameters file to servo drive.

1. Click “Load parameters from file to drive” icon to open “Load prm file” window.

File Tools Settings Helo

-Ver, 268
Typ. Vottage command and g
Pwr. 2200, 1V

=-Mod.

1. Position mode wi

2. NA

Act. Position made
=-Mot

Typ. AC seno

i Mdl. FHMST5208
E -Enc. —
| BE-inc
Typ. Serial
Res. 23 bits, 8,389
E-Ext.
i . Seia

No Error

No Warning

M Servo ready

M Drive ready
[~ Main power is nomal
¥ Mo alarm occurs

[ Motor parameters are set
[ FSTP signalis off
Ms10
I Senvo on input ®

W Gariry mode Motion Conirol and System Technology

Figure 4.4.3.3.1

2.  Click :

Load prm file X

Figure 4.4.3.3.2
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3. Select servo drive parameters file (*.prm), and click Open.

Open X
T » ThisPC » Desktop » New folder v O Search Mew folder -l
Organize » New falder B @ @
Name - Date modified Type
st Quick access
Qtemplate.plm 8/12/20209:05 AM  PRM File I
f@ OneDrive
[ This PC
? Metwork
< >
File name: |template.prm v‘ Paramter file (*.prm) ~
I Open I Cancel
Figure 4.4.3.3.3
4. Click Load.
Load prm file X
Figure 4.4.3.3.4
‘a' : If the following items are checked, users can uncheck the default of Redo phase initialization
s setup after loading complete. By doing so, users do not need to redo phase initialization.
Important (1) The connected motor model number and encoder resolution are the same as the settings

of the parameters.
(2) The connected motor model number and encoder resolution are the same as the settings

of the parameters.
(3) The installation of stators and rotators are the same as the settings of the parameters.
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5. After reading the message window and ensuring the file is correct, click Yes. Thunder will load the
servo drive parameters file (*.prm) and reset servo drive.

L mdl. ED1S-UN-1022-00-00
i Ver. 268
Typ. Voltage command and
Puwr. 220V, 1k
E-Mod.

{1 Typ.ACsenn
L. FNMST5203

Res. 23 bits, 6,35

Typ. A
- Ver. A
cH A
beoCHD. A

@ 7o 1o2d parameters from file to chive, clear the drive's old parameter

B! cving fivst by pressing ves button

2m =M

No Error

No Warning

W servo ready

MDrive ready
I Mzin power is normal
I Mo slam occurs

Warning

4% To load parameters from file to drive, clear the drive's old
WY parameter setting first by pressing Yes button.

msTO
Mseno on input
W Gantry made

Figure 4.4.3.3.5

6. After the servo drive parameters file (*.prm) is successfully loaded, “Load prm file” window will be
automatically closed.

a (1) Before loading, Thunder will check if the servo drive model matches the parameters file.
(2) Thunder can only load the servo drive parameters file created by the same or the older

Important firmware version.
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4.4.3.4 Save servo drive gain parameters file (*.gns)

Follow the procedure below to save servo drive gain parameters file to the assigned path.

1. Click “Save parameters as a file” icon to open “Save prm as a file” window.

Flle Tools Seitings Help

~~Mdl. ED1S-VN-1022-00-00
~Ver. 268
Typ. Voltags command and i
Pwr. 220V, 1KV
= Mod.
{1, Pasition made wit
2 A
~Act, Postion made
=-Mot.
Typ. AC seno
Mdl. FNMST5209
E-Enc.
B Int.
I ~Typ. Serial
Res. 23 bits, 8,304
B Ext.
“Typ. Serial
~~Res. 23 bits, 8,30
E-ESC
- Typ. A
Ver. NIA
f-CHL NIA
CH2. NIA

No Error

No Warning

M Senvo roady

M Drive ready
[~ Main power is normal
7 Mo alarm occurs

[ Motor parameters are set
[ FSTP signal is off
WsTo
I Senvo on input ®

W Ganty mode Motion Control and System Technology

Figure 4.4.3.4.1

2. Select *.gns in file type.

Save prm as a file x

Figure 4.4.3.4.2

3. Click a
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Save prm as a file %

Figure 4.4.3.4.3

4. Key in file name of servo drive gain parameters file (*.gns), select archive path, and click Save.

Save As #
<« “ s ThisPC » OS(C) » GNS v O Search GNS »
Organize » New folder Bz - o
MName - Date modified Type Size

# Quick access

Mo items match your search,

3 This PC
_‘ Metwork
I File name: v
Save as type: | Gain setting file (*.gns) w
~ Hide Folders | sae || Cancel

Figure 4.4.3.4.4

5.  After ensuring the file is successfully saved, click Close.

Save prm as a file b4

Figure 4.4.34.5
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4.4.3.5 Load servo drive gain parameters file (*.gns)

€ To avoid unexpected actions, ensure the motor is disabled and remains static before execution.

Follow the procedure below to load the created servo drive gain parameters file to servo drive.

1. Click “Load parameters from file to drive” icon to open “Load prm file” window.

File Tools Settings Helo

-Ver, 268
Typ. Vottage command and g
Pwr. 2200, 1V
=-Mod.
1. Position mode wi
2. NA
Act. Position made
=-Mot
Typ. AC seno

i Mdl. FHMST5208
E -Enc. —
| BE-inc
Typ. Serial
Res. 23 bits, 8,389
E-Ext.

Typ. Seial
i ~~Res. 23 bils, 8364
=-E5C
Typ. NiA
Ver. NiA
CHL NIA
CH2. N/A

No Error

No Warning

M Servo ready

M Drive ready
[~ Main power is nomal
¥ Mo alarm occurs

[ Motor parameters are set
[ FSTP signalis off
Wsmo ®

M Servo on input
W Gariry mode Motion Conirol and System Technology

Figure 4.4.3.5.1

2. Select *.gns in file type.

Load prm file x

Figure 4.4.3.5.2
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3. Click ‘ .
Load prm file x

Figure 4.4.3.5.3

4. Select servo drive gain parameters file (*.gns), and click Open.

Open #
A [l s ThisPC » OS(T) » GNS v & Search GNS o
Organize « Mew folder B~ [ e
Mame - Date modified Type Size
3 Quick access
| [ templategns 2021/3/29 T4 03 GNS File 1ke |
3 This PC
¥ Network
File name: |template.gns ~| | Gain settingfile *.gns) v
I Open I Cancel
Figure 4.4.3.5.4
5. Click Load.
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Load prm file X

Figure 4.4.3.5.5

6. After the servo drive gain parameters file (*.gns) is successfully loaded, “Load prm file” window will
be automatically closed.

6 If motor parameters have not been set, servo drive gain parameters file (*.gns) cannot be
Pyt loaded.
Important
@ Load prm file X

Figure 4.4.3.5.6
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4.4.4 Send the parameters to servo drive

There are two kinds of servo drive parameters, immediately effective and non-immediately effective. To
make non-immediately effective parameters be effective, users must send them to servo drive and power
cycle servo drive. When the parameters are sent to servo drive, it indicates they are saved to servo drive’s

memory. Even if users power off the servo drive, the parameters setting will not disappear.

€ To avoid unexpected actions, ensure the motor is disabled and remains static before execution.

Follow the procedure below to send the parameters to servo drive.

1. Click “Save to drive” icon in the toolbar.

File Tools Settings Help
L)
B-E1 X
Mdl. ED15-VN-1022-00-00
Ver. 268
Typ. Voltags command and

Puwe. 220V, 1IN
E-Mod.
f-1.  Position mode wit
b2 NIA
L Act. Position mode

Typ. AC seno
Mdl. FNMS75209

L Typ. A
Ver. NIA
CHL NIA

L-CH2. NIA

No Error

No Warning

1M servo ready
M Drive ready
[T Main power is normal
F No alarm accurs
[ Motor parameters are set

[ FSTP signal is off
Msto
I Senvo on input ®

W Gartry mode Mation Control and System Technology

Figure 4.4.4.1

2. Click Save to save the parameters data to servo drive’s memory. When it is done, the message
window will show Save RAM to flash ended successfully.
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Save parameters from RAM to FLASH — O X

Figure 4.4.4.2

4.4.5 Reset drive

HMI sends commands to reset servo drive. In the process, servo drive will be power cycled. Users do not
need to operate power switch to read servo drive parameters again or reset servo drive’s alarms or

warnings.
E (1) If users do not send the set parameters data to servo drive, all the parameters settings
will be lost after the servo drive is reset.
Information (2) During the process of resetting servo drive, Thunder will close all the operating pages to

avoid users from modifying parameters.
(3) For Fieldbus servo drive, after servo drive is reset, the default mastership is decided by
Pt010.000CIX. If the mastership is Controller, “Reset drive” icon cannot be clicked. Only

when the mastership is switched to Thunder, “Reset drive” icon can be clicked.

€ To avoid unexpected actions, ensure the motor is disabled and remains static before execution.

Follow the procedure below to reset servo drive.

1. Click “Reset drive” icon in the toolbar.
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Fle Tools Setings Help
R
SE X
i Mdl. EDISVN-1022-0000
Ver. 268

Voltage command and g
P, 2207, TRW
=-Mod.

1. Position mads wit
2 N
Adt. Postion mode

- Typ. AC seno
Mdl. FRMST5203

~Typ. Serial
~Res. 23 bits, 8,30

“Typ. Serisl
~Res. 23 bits, 8,384

LeTyp, NIA
Ver. Nia
LocHL NA
cH2. NIA

No Error

No Warning

M Seno ready
I Drive ready
I~ Main power is normal

[ Mo alaim occurs

|7 Motor parameters are set
[F FSTP signal is off
MWso ®

W Seno on input
W Gantry mode Motion Control and System Technology

Figure 4.4.5.1

2. Click Reset to reset servo drive.

Reset drive — O X

Figure 4.4.5.2
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4.4.6 Set to factory default
4.4.6.1 Brief introduction

Set the servo drive to factory default and provide three optional functions of clearing the contents in servo

drive’s memory.

DANGER

€ During the execution, the servo drive will be reset. To avoid unexpected actions, ensure the motor is disabled

and remains static before execution.

Set to factory default

(1 [
() [
@) [

(4) [ |

(®)

Figure 4.4.6.1.1

Table 4.4.6.1.1
No. ltem Description Reference
Option of error map Users can optionally clear the created error map table )
(1) section 4.4.6.3
table (section 9.6).
Option of multi-motion | Users can optionally clear and disable the created multi-
(2) section 4.4.6.4
function motion function (section 9.2).
_ Users can optionally clear the created PDL (section _
(3) | Option of PDL section 4.4.6.5
9.5).
(4) Function execution Restore servo drive parameters to factory default. section 4.4.6.2

(5) | Message display area | Display the executing process and result. --
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4.4.6.2 Set to factory default

Follow the procedure below to restore servo drive parameters.

E The default of Disable multi-motion function option is checked.

Information

1. Select Tools in the menu bar, and click Set to factory default.

File | Tools | Settings Access Help

Figure 4.4.6.2.1

2.  Uncheck Disable multi-motion and click Ok to restore servo drive parameters.

Set to factory default

Figure 4.4.6.2.2
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4.4.6.3 Clear error map table

Follow the procedure below to clear the error map table existed in servo drive.

1. Select Tools in the menu bar, and click Set to factory default.

File | Tools = Settings Access Help

Figure 4.4.6.3.1

2. Check Clear error map table and click Ok to restore servo drive parameters and clear error map

table.

Set to factory default

Figure 4.4.6.3.2
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4.4.6.4 Disable multi-motion function

Follow the procedure below to clear and disable the multi-motion function existed in servo drive.

1. Select Tools in the menu bar, and click Set to factory default.

File | Tools | Settings Access Help
=N

Figure 4.4.6.4.1

2. Click Ok to restore servo drive parameters and disable multi-motion function.

Set to factory default

Figure 4.4.6.4.2
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4.4.6.5 Clear PDL

Follow the procedure below to clear the user.pdl existed in servo drive.

1. Select Tools in the menu bar, and click Set to factory default.

File | Tools | Settings Access Help
=

Figure 4.4.6.5.1

2. Check Clear user.pdl and click Ok to restore servo drive parameters and clear user.pdl.

Set to factory default

[ ]
[ ]
N

ok cancal |

Figure 4.4.6.5.2
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4.5 1/0 configuration

4.5.1 Brief introduction

Users can configure servo drive’s digital input signals and digital output signals.

%) /O configuration _ ] %
9

Input signal setup Qutput signal setup

[T User define S-ON P-CON P-OT N-OT ALM-RST
Input number 1{CN6-33) |  12(CNE-30) |  I3(CNE-29) | M (CNE-27) | 15 (CNG-28)
(1) ‘ ‘ ‘ ‘
Signal type Close active Close active Close active Close active Close active
Force onfoff
(2)
Figure 4.5.1.1
Table 4.5.1.1
No. Item Description Reference
L Display the configuration and setting of input / output .
Digital input tab, section 4.5.2
(1) signals. Users can modify the configuration and setting
digital output tab section 4.5.3
of signals in these two tabs.
) Display area of digital Users can check the status of digital /O signal fon 4.5.4
section 4.5.
signal configuration configuration here.
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4.5.2 Configuration of digital input signals

Each pin of CN6 has the default 1/0 signal configuration as the servo drive leaves the factory. Users can
modify its configuration and signal type. Follow the procedure below to modify configuration of digital input
signals.

1. Select Tools in the menu bar, and click I/O configuration to open “I/O configuration” window.

File | Tools | Settings Access Help

Figure 4.5.2.1

2. Set digital input signal’s signal type: double-click Signal type column or click the pin in the diagram.
The descriptions are given in the following table. If it is set as “Close active”, the pin color is blue; if it
is set as “Open active”, the pin color is orange.
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1/Q configuration
Input signal setup

[T User define

Qutput signal setup

S-ON

P-CON POT N-OT

ALM-RST

Input number

11 (CNE-33)

12 (CNE-30) | I3(CN6-29) | 14 (CNG-27)

15 (CNG-28)

Signal type

Close active '\I Close active Close active Close active

Close active

Force on/off

7 L Double-click

Figure 4.5.2.2
Table 4.5.2.1
Signal
i Input Not input
Signal type
Close active Activate digital input Deactivate digital input
Open active Deactivate digital input Activate digital input

3. Check User define to customize the digital input signal allocation. Double-click Input number column

to assign the digital input signal to the pin not in use or set it as “Not configure”. Double-click Force

on/off column to set the digital input signal as “Force On” or “Force Off”.
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1/O configuration _ o X
¥ User define N-OT P-OT P-CON S-ON C-SEL N-CL
Input number I3 (CNE-29) | 12(CN6-30) | I1(CN6-33) | {7 (CNE-32)
Signal type Cluiactwe Close active Close active : Close active
Force on/off iDOUb|e-C|!Ck
< >

Mot configure

= @ Force Of
. 0 &
ED &l
- 2 &l
= &l
I = &l
D &l
- B &l
> &l
& &
Figure 4.5.2.3
é (1) Standard servo drive provides 10 digital inputs, while Fieldbus servo drive only provides
Py 8 digital inputs.
Important (2) Fieldbus servo drive does not support input signal “S-ON” and “P-CON”.
6 After the modification, click “Save to drive” icon in the toolbar. The new setting will be
Py effective after users power cycle the servo drive.
Important
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4.5.3 Configuration of digital output signals

Each pin of CN6 has the default 1/0 signal configuration as the servo drive leaves the factory. Users can
modify its configuration and signal type. Follow the procedure below to modify configuration of digital output
signals.

1. Select Tools in the menu bar, and click I/O configuration to open “I/O configuration” window.

File | Tools | Settings Access Help

Figure 4.5.3.1

2. Select Output signal setup tab.

1/O configuration - O *
Input signal setup | Output signal setup

™ User define S-ON P-CON POT N-OT ALMRST
Input number I1(CN6-33) | [2(CN630) | I3(CN6-29) | 14 (CN6-27) | |5 (CN6-28)

Signal type Close active Close active Close active Close active Close active

Force an/off

Figure 4.5.3.2
3. Setdigital output signal’s signal type: double-click Signal type column or click the pin in the diagram.

The descriptions are given in the following table. If it is set as “Close active”, the pin color is blue; if it
is set as “Open active”, the pin color is orange.

HIWIN MIKROSYSTEM CORP. 4-81



HIWIN.

MD12UE01-2112

Servo Drive Configuration E1 Series Servo Drive Thunder Software Operation Manual
1/O configuration - m] X

Input signal setup Output signal setup

[ User define S-ON P-CON POT N-OT ALM-RST

Input number I1(CNB-33) : 12(CNB-30) | I3(CN629) | M(CN627) : I5(CN6-28)

Signal type Close active N Close active | Close active | Close active ! Close active

Force on/off / L\f DOUb|e-C|i(;3k

Close active

Figure 4.5.3.3
Table 4.5.3.1
Output condition
Satisfied Not satisfied
Signal type
Close active Output digital signal Do not output digital signal
Open active Do not output digital signal Output digital signal
E Since the output pins are in pairs (O1+ and O1-, O2+ and O2-...), if users click an output pin,
the other pin will also change its color. For example, if user click O1+, O1- will change its color.

Information

4. Double-click Output number column to assign the digital output signal to any pin or set it as “Not
configure”.
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1/Q canfiguration - O X
ALM COIN VCMP TGON D-RDY
Outputnumber | O4 (CNE-11/10) | O1(CN6-35/34) | O1(CNG-35/34) || 02 (CNE-37/36) || 03 (CNE-39/38)
Signal type Close active Close active Close active C\OSNWE Close active
< >
01 (CNB-35/34)
A 02 (CNB-37/36
04 (CN6-11/10)
o > d 05 (CNE-40/12)
D <l Mot configure
ED &
- B a
r 28 &
I ED &
ED i
o ED 0
95 a
D 2

Figure 4.5.3.4

Different control mode has different output signal allocation. If the output signal is not supported

©

Important the detailed descriptions of output signal.

by the mode, it will be OFF. Refer to section 8.1.2 in “E1 Series Servo Drive User Manual” for

o After the modification, click “Save to drive” icon in the toolbar. The new setting will be
effective after users power cycle the servo drive.

Important
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4.5.4 Check configuration of 1/0O signals

Users can check the configuration of all 1/0 signals on each pin of CN6 here. If a single pin is assigned to

several digital output signals, click . to see all signals assigned to it.

COIN

Figure 4.5.4.1
E The following figure shows the pin assignment of Fieldbus servo drive.

Information

Figure 4.5.4.2
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4.6 Phase initialization setup

4.6.1 Brief introduction

Phase initialization is used for servo motor’s electrical angle positioning. There are three steps, force
direction test, electrical angle searching and phase initialization completing. These three steps must be
executed in sequence.

‘a' - If HIWIN self-made AC servo motor or DM-RM series is used, there is no need to do phase
Py initialization.
Important
DM-RM series: One of HIWIN’s self-made direct drive motors. BOSNOO is the name of its motor
ﬁ parameters file.

Term

(1)

Step1. Direction Test

-

) [ |
[ |

v
70% v

®)

Step3. Phase initialization

o

(4)

Figure 4.6.1.1
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Table 4.6.1.1
No. ltem Description Reference
Option of advanced
(1) Users can set the parameters for direction test. section 4.6.2
parameters

Users can check the consistency of motor's force

(2) Direction test direction and encoder’s feedback direction via direction section 4.6.2
test.
Electrical angle
(3) Users can select the method of phase initialization. section 4.6.3
detection
(4) Function execution Complete phase initialization. section 4.6.4
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4.6.2 Direction test
4.6.2.1 Parameters setup for direction test

Before starting direction test, there are three test parameters for users to set: motor moving velocity,
exciting current and motor travel distance. Refer to the following table for the related information.

Table 4.6.2.1.1
Item Reference
Set motor moving velocity Motor moving velocity
Set exciting current Exciting current
Set motor travel distance Motor travel distance
Start direction test section 4.6.2.2

B Motor moving velocity
Follow the procedure below to set motor moving velocity.

1. Select Tools in the menu bar, and click Phase initialization setup.

File | Tools Settings Access Help

B Communication setup
PROFINET setup % @
I Phase initialization setup I

Auto tune

Absolute encoder initialization
Analog offset

Dynamic brake resistor wizard
Gantry control system

Tuneless

Error map setup

1/O configuration
Real-time data collection
Spectrum analyzer

Error log

Messages+command prompt

Set to factory default
Update firmware

Figure 4.6.2.1.1

2. Velocity option displays in the operating area. The setting range is from 1 rpm to 5 rpm.
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Step1. Direction Test

-

Figure 4.6.2.1.2

B Exciting current

Exciting current is the required current for the motor to move on SM mode. Follow the procedure
below to set exciting current.

1. The default value for exciting current is 70%. The setting range is from 70% to 200%.

Step1. Direction Test

-

Figure 4.6.2.1.3

2. If exciting current exceeds 70%, a warning will be displayed to remind users.
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Stepl. Direction Test

r

TAMAGAWA 2.5MHz
| tom |
v

=

—E—
TR EE|

Figure 4.6.2.1.4

(1) Ifthe load is very heavy, it may require larger current to make the motor move.
E (2) High static friction environment may require larger current to overcome static friction.
Information (3) Both the starting moment that static friction becomes dynamic friction and the stopping
moment that dynamic friction becomes static friction may make the motor jog. It is not the

servo drive’s problem.

€ The exciting current should not be too large (the value which can make the motor move is enough). When
the motor is enabled on SM mode, the servo drive will continuously output the current set by users. Therefore,

the time should not be too long, or it may make the motor overheat or burn.

B Motor travel distance

Motor travel distance is the minimum distance for the motor to move during the test moving process.
If the travel distance is too short due to mechanical reason, lower motor travel distance. Follow the

procedure below to set motor travel distance.

1. Select Settings in the menu bar, and click Advanced direction test to open “Advanced
direction test setting” window.

Phase initialization setup - O x

etting
dvanced direction test

Slep 1 UNBCUUN |50

-

TAMAGAWA 2.5MHz

=

0% v
Figure 4.6.2.1.5
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2. The default value for travel distance is Long. There are three kinds of travel distance for users
to select.

#) advanced direction test setting *

Medium
Short

Figure 4.6.2.1.6

4.6.2.2 Start direction test

Encoders can be divided into two categories, single-signal encoder and double-signal encoder. The
difference is that double-signal encoder must switch the encoder feedback sources to do the test twice. To
ensure the safety of motor, the motor will automatically be disabled in five seconds when the force test is
done. Refer to the following table for the related information.

(1) Single-signal encoder: There is only one set of feedback signals on the same encoder.

i The type of feedback signal can be digital, analog and serial.

Term (2) Double-signal encoder: There are two sets of feedback signals on the same encoder.
Users can use one of the sets or use two sets at the same time. The type of feedback

signal is serial + incremental (Sin/cos).

Table 4.6.2.2.1
Item Reference
Single-signal encoder Single-signal encoder test
Double-signal encoder Double-signal encoder test

B Single-signal encoder test
1. Select Tools in the menu bar, and click Phase initialization setup.

File | Tools Settings Access Help

=5 Communication setup
PROFINET setup

I Phase initialization setup % @

Auto tune

Absolute encoder initialization
Analog offset

Dynamic brake resistor wizard
Gantry control system

Figure 4.6.2.2.1
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2. Click Enable and Jog+ and Enable and Jog- to move the motor for direction test.

Step1. Direction Test

-

TAMAGAWA 2.5MHz

—
_Erale nd o] eralo nd o

Figure 4.6.2.2.2

3. During the motor moving process, observe the right-side Phase error (Elec. deg) pointer. Wait
until the pointer converges to a specific position, “Feedback detect ok” appears and the light
lights up in green.

Step1. Direction Test

m

TAMAGAWA 2.5MHz s

/|
it
A\

o] e

Feedback detect ok

Figure 4.6.2.2.3

E If the Phase error (Elec. deg) pointer cannot converge, release Enable and Jog+ / - first, and
hold Enable and Jog+ / - to do the test again.

Information
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B Double-signal encoder test

1. Select Tools in the menu bar, and click Phase initialization setup.

File | Tools | Settings Access Help

Figure 4.6.2.2.4

E|®

2. The default of encoder type is incremental encoder (Sin/cos). Click Enable and Jog+ and

Enable and Jog- to move the motor for direction test.

Step1. Direction Test

Figure 4.6.2.2.5

3. During the motor moving process, observe the right-side Phase error (Elec. deg) pointer. Wait
until the pointer converges to a specific position, “Feedback detect ok” appears and the light

lights up in green.

Step1. Direction Test

Feedback detect ok

Figure 4.6.2.2.6
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E If the Phase error (Elec. deg) pointer cannot converge, release Enable and Jog+ / - first, and
hold Enable and Jog+ / - to do the test again.
Information

4. Select Encoder type to switch to serial encoder (BiSS-C). Click Enable and Jog+ and Enable

and Jog- to move the motor for direction test.

Step1. Direction Test

Figure 4.6.2.2.7

5. During the motor moving process, observe the right-side Phase error (Elec. deg) pointer. Wait
until the pointer converges to a specific position, “Feedback detect ok” appears and the light
lights up in green.

Step1. Direction Test

Feedback detect ok

Figure 4.6.2.2.8
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4.6.3 Phase initialization function

After direction test is done, users can select one phase initialization method to detect servo motor’s
electrical angle. Refer to the following table for the related information.

SW method 1
STABS testftune

Digital Hall
Analog Hal 0|

Load level (stiffness)

—

Figure 4.6.3.1
Table 4.6.3.1
Item Reference
Software method 1’s phase initialization section 4.6.3.1
Serial encoder’s phase initialization section 4.6.3.2
Digital Hall sensor’s phase initialization section 4.6.3.3
Analog Hall sensor’s phase initialization section 4.6.3.4
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4.6.3.1 SW method 1

It is a built-in phase initialization function of servo drive. With a subtle displacement of motor, the correct
electrical angle can be successfully found.

|—Step,-_'-‘.— SW method 1 v

0

(2) Load level (stiffness)

(4)

Figure 4.6.3.1.1

Table 4.6.3.1.1

No.

Item Description

(1)

Electrical angle’s offset | Display the test result of executing SW method 1.

(2) | Start SW method 1 Execute SW method 1.
(3) | SMCL tool Check the condition of load convergence with SMCL tool.
(4) | Load level Set load level.

Follow the procedure below to execute SW method 1.

1. Click Start three times, observe the differences of offset value among these three times, and ensure
they do not exceed 5 deg. For example, 162.7 deg, 161.3 deg and 163.1 deg.

0

Load level (stiffness)

Figure 4.6.3.1.2
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2. Open SMCL tool, click Start, and observe electrical angle’s position error. If it cannot converge to
close to 0 within one second, the gain is not ideal. Please adjust load level.

@) sMCLtaals

11 - Motor current 0 A-amp

DSP rate=32000Hz, Rate=7214.6 Time(s] 16

Figure 4.6.3.1.3

4.6.3.2 STABS test/tune

It is a built-in phase initialization function of servo drive, which uses serial encoder to stably complete

phase initialization.

{ B s e |
(1) |

(2)
@)
Figure 4.6.3.2.1
Table 4.6.3.2.1
No. ltem Description
(1) | Set pole pair pitch Set the minimum distance for the motor to move.

Test result of STABS Display the test result of executing STABS tune. If it lights up in green, the

()

tune tuning is done.
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(3) | Start STABS tune Execute STABS tune.

(4) Display electrical angle | Display the commands and the feedback electrical angle in the test process.

Follow the procedure below to execute STABS tune.

After selecting STABS test/tune in Step2. block, select the range of pole pair pitch and click Start. Wait
until Tuned lights up in green.

=G Pt STABS test/tune R4

Figure 4.6.3.2.2

4.6.3.3 Digital Hall

This method uses hall sensor and rotor’s electrical angle to stably complete phase initialization.

é If HIWIN hall sensor’s information has been included in motor setup, Digital Hall will be
Py automatically completed in phase initialization setting page, so users can skip this step.
Important

Step2. — Digital Hall v

=

Figure 4.6.3.3.1
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Follow the procedure below to execute Digital Hall.

1. After selecting Digital Hall in Step2. block, click Start.

Figure 4.6.3.3.2

2. When the six phase sections are done, Tuned will light up in green.

Step2. — Digital Hall v

Figure 4.6.3.3.3
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4.6.3.4 Analog Hall

This method uses hall sensor and rotor’s electrical angle to stably complete phase initialization.

P It is applicable to Thunder 1.7.17.0 and firmware version 2.7.17 or above.

Important

Follow the procedure below to execute Analog Hall.

1. After selecting Analog Hall in Step2. block, click Start.

Step2. — Analog Hall v

Figure 4.6.3.4.1

2. When the six phase sections are done, Tuned will light up in green.

Step2. — Analog Hall v

Figure 4.6.3.4.2
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4.6.4 Start phase initialization

To execute this step, users must finish force detection test in Step1. block and phase initialization function
in Step2. block. Follow the procedure below to start phase initialization.

1. Click Start phase initialization.

Step3. Phase initialization

-

Figure 4.6.4.1

2. If Phase initialized lights up in green, phase initialization succeeds. Remember to send the
parameters to servo drive for saving phase initialization setting.

Step3. Phase initialization

-

Figure 4.6.4.2
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5. Perform Test Run

............................................................................................................................................. 5-1
5.1 Brief INTrOAUCTION ..o et sn e 5-2
5.2 TEST RUN ...ttt e st e e st e e e et e e e e e e e e e e s s 5-3
5.21 Brief iINTrOAUCTION ..o 5-3
5.2.2 POSIHION MOAE ... e e e e e 5-4
5.2.3 RV =1L Yo 1 42 0 o T = 5-9
5.3 [ (o] a0l T aTe @ o =1 = 1o o PSR SR 5-12

HIWIN MIKROSYSTEM CORP.



HIWIN.

MD12UE01-2112

Perform Test Run E1 Series Servo Drive Thunder Software Operation Manual

5.1 Brief introduction

When servo drive configuration is done, users can test motor’s performance with test run function, and

decide home position with homing function.

(1) Before test run, complete Servo Drive Configuration first and ensure servo drive’s status
E is at “Servo ready” state. Refer to section 7.4 in “E1 Series Servo Drive User Manual” for
Information the related inspections.
(2) As for troubleshooting, refer to section 13.4 in “E1 Series Servo Drive User Manual”.
(3) For some servo motors, phase initialization must be done before test run. Refer to section

4.6 for detailed descriptions.

E When emergency happens, such as motor out of control, press F12 on the keyboard to activate
emergency stop function. A message window will pop up, and the motor will be disabled.

Information
Read the message window and click OK. The things mentioned in the window will be executed.

A Emergency stop function is activated, The following things
{ | will be executed after “OK” button is clicked.
= 1. Release emergency stop state,
2. Servo drive's state will be changed to "S-RDY" when 5-0N
signal is ON.

OK

Figure 5.1.1

Test Run
Users can test motor’s performance in test run page by position mode or velocity mode. These two motion
modes will be introduced in this section.

Homing Operation
Users can define home position or absolute coordinate based on the condition of external equipment.

5-2 HIWIN MIKROSYSTEM CORP.



HIWIN.

MD12UE01-2112

E1 Series Servo Drive Thunder Software Operation Manual Perform Test Run

5.2 Test Run

5.2.1 Brief introduction

When motor setup is done, users can perform performance test in test run page. This page provides two
ways, position mode and velocity mode. These two motion modes will be introduced in this section.

For some servo motors, phase initialization must be done before test run. Refer to section 4.6
E for detailed descriptions.
Information
If overtravel signal (P-OT or N-OT) is triggered during test run on position mode, the motor will
E be forcibly disabled, and warning AL9AO will appear. With the following three methods, users
Information can clear warning AL9AO to execute test run again.

€ Manually move the motor away from the overtravel range.

€ Open “Test Run” window, perform jog in “Velocity mode” page to move the motor away
from the overtravel range.

€ Open “I/O configuration” window, and temporarily set the status of overtravel signal as

Force Off. Refer to section 4.5 for detailed descriptions.

Input signal setup Output signal setup

¥ User defined

Input number

Signal type

Force Off Force Off

Force on/off

Figure 5.2.1.1

Position mode
This mode provides motor parameters, motion test and status observation related to position control.

Velocity mode
This mode provides motor parameters, motion test and status observation related to velocity control.

HIWIN MIKROSYSTEM CORP. 5-3



HIWIN.

MD12UE01-2112

Perform Test Run E1 Series Servo Drive Thunder Software Operation Manual

5.2.2 Position mode

Users can perform position mode test to observe motor’s performance. After ensuring the servo drive is
ready, follow the procedure below to execute position mode test.

1. Click “Open Test Run” icon in the toolbar to open “Test Run” window.

~Mdl. ED1S-VN-1022-00-00
~-Ver. 268

~~~Typ. Voltage command and g
~-Pwi. 220V, 1KW

L-Typ. AC seno
WML, FNMSTE209
ne.
EF-Int.
~Typ. Serial
Res. 23 bits. 8,364
B Ext.
Typ. Seisl
Res. 23 bits, 3,384
= ESC
LTyp. A
- Ver. NIA
cHL A
cH2. WA

No Error

No Warning

Wiservo ready
M Drive ready
I Main power is normal
[ No alarm occurs
¥ Motor parameters are set

HIWIN.
S )

W Gariry mode Motion Control and System Technology

Figure 5.2.2.1

2. Set parameters for position mode test.

Test Run
Position mode  Velocity mode

Motion Parameters e : (6)

(1)
407,080
2 Moving & settling time
v Relaive 1 (4)
(3) ( clative w (5)

W:|

Figure 5.2.2.2
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Table 5.2.2.1

No.

ltem

Description

Reference

(1)

Motion parameters

Velocity: program jog velocity
rom (Pt533)
mm/s (Pt585)

Acceleration time: Program jog acceleration time (Pt534)

€ Rotary motor

€ Linear motor

Deceleration time: Program jog deceleration time (Pt537)
Emg. deceleration time:

Program jog emergency deceleration time (Pt538)

section 8.7.1 in “E1
Series Servo Drive

User Manual”

()

Dwell time

Set the waiting time after the previous command is sent

and before the next command is sent (Pt535).

section 8.7.1 in “E1
Series Servo Drive

User Manual”

()

Relative move

Set the distance of relative move (Pt539).

(4)

Target radius

Set positioning completion width (Pt522).

section 8.4.4 in “E1
Series Servo Drive

User Manual”

®)

Debounce time

Set debounce time (Pt523).

section 8.4.4 in “E1
Series Servo Drive

User Manual”

(6)

Parameters setup

Open Parameters Setup window.

section 4.4

3.

HIWIN MIKROSYSTEM CORP.

©

Important

Refer to section 4.3.5 for the detailed descriptions of control mode.

Observe the status and values in position mode test.

In position mode test, the software will automatically switch to internal position mode.
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Test Run

Position mode  Velocity mode

Motion Parameters

(1) 407,080
2)
Relative Move
(3)
-Jog Test: (4)
(5)
Figure 5.2.2.3
Table 5.2.2.2
No. Item Description Reference
(1) Feedback position Show the feedback of motor’s encoder position. --
Drive ready:
When it lights up in green, the servo dive is ready.
Servo ready:
Display whether the motor is enabled. If it lights up in
(2) | Status display area green after users click Enable, servo is ready. --
Moving:
When it lights up in green, the motor is moving.
In-Position:
When it lights up in green, the motor reaches the position.
section 8.4.4 in “E1
Display the time when the command is sent to the
(3) Move time Series Servo Drive
command ends.
User Manual’
section 8.4.4 in “E1
Display the time when the command ends to the motor is
(4) | Settling time Series Servo Drive
in-position.
User Manual’
section 8.4.4 in “E1
Display the time when the motor starts moving to the
(5) | Total time Series Servo Drive
motor is in-position.
User Manual’
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‘:o‘ If an alarm occurs during test run, the motor will be automatically disabled.
Important

4. After clicking Enable, users can perform relative move and jog test.

Test Run
Position mode  Velocity mode

Motion Parameters:

(1)

P2P Test

(Mwing & settling time

Relative Move—l
(2)

Jog Tesl—| .
3)

Figure 5.2.2.4
Table 5.2.2.3
No. ltem Description
(1) | Enable button Click the button to enable or disable the motor.

Click << or >> to do relative move test in negative or positive direction.

Deceleration time (Pt537) is used.
(2) | Relative move ©

Important

Jog-: Move toward negative direction. Continuously click Jog- to
continuously jog in negative direction.

Jog+: Move toward positive direction. Continuously click Jog+ to

(3) | Jog test continuously jog in positive direction.
‘a' ‘ Emg. deceleration time (Pt538) is used.
Important
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5. Perform single point move or point-to-point move.

Test Run

Position mode  Velocity mode

Motion Parameters:

o |
P2P Test
(1)
(2)
3)
Relative Move
Jog Test
IR R
Figure 5.2.2.5
Table 5.2.2.4
No. ltem Description
1.  Set start position P1. Users can directly key in the coordinate in the
column or click IR to set the current motor position as the start
coordinate.
(1) | P1 coordinate 2. Click 482881 15 move the motor to target position P1.
‘:o‘ P1 must be smaller than P2.
Important
1. Set start position P2. Users can directly key in the coordinate in the
column or click me= to set the current motor position as the start
coordinate.
(2) | P2 coordinate 2. Click |—M8=P2 ] {5 move the motor to target position P2.
‘:o‘ P1 must be smaller than P2.
Important
(3) Start P2P Click the button to start or stop point-to-point move test.
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5.2.3 Velocity mode

Users can perform velocity mode test to observe motor’s performance. After ensuring the servo drive is
ready, follow the procedure below to execute velocity mode test.

1. Click “Open Test Run” icon in the toolbar to open “Test Run” window.

~-Mdl. ED1S-VN-1022-00-00
~-Ver. 268

-~ Typ. Vohtage command and
—Pwr. 220V, 1kW

M. FNMS75209

ne.

EF-Int.

! Typ. Serial

i Res. 23 bits, 8,364

B Ext.
Typ. Serial

~~Res. 23 bits, 8,304

No Error

No Warning

Wiservo ready

Figure 5.2.3.1

2. Click Velocity mode to switch to “Velocity mode” page.

Test Run
Position mode | Velocity mode

Motion Parameters:

407,080

Moving & settling time

Relative Move
32,768
W:|

Figure 5.2.3.2
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6 Before switching from position mode to velocity mode, disable the motor.
A
Important

3. Set parameters for velocity mode test.

Test Run

)
(1)
407,080
-Jog Test
| e
=
Figure 5.2.3.3
Table 5.2.3.1
No. Item Description Reference
Velocity: Jog velocity
¢ Rotary motor rpm (Pt304) section 8.7.1 in “E1
(1) Motion parameters ¢ Linear motor mm/s (Pt383) Series Servo Drive
Acceleration time: Soft start acceleration time (Pt305) User Manual’
Deceleration time: Soft start deceleration time (Pt306)
(2) Parameters setup Open Parameters Setup window. section 4.4
4. Observe the status in velocity mode test.
Test Run
Position mode | Velocity mode
Motion Parameters
407,080
-Jog Test
-
(1)
=

Figure 5.2.3.4
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Table 5.2.3.2
No. Item Description Reference
Drive ready:

When it lights up in green, the servo dive is ready.

Servo ready:
section 8.1.7 in “E1
Display whether the motor is enabled. If it lights up in
(1) | Status display area Series Servo Drive
green after users click Enable, servo is ready.
User Manual”
Rotation / Moving:

Rotation signal detection; when it lights up in green,

TGON signal is triggered.

5. After clicking Enable, users can perform jog test.

Test Run

Position mode | Velocity mode

Motion Parameters:

(1)
Jog Test =
1
(2) (3)
Figure 5.2.3.5
Table 5.2.3.3
No. ltem Description
(1) | Enable button Click the button to enable or disable the motor.

o Move toward negative direction. Continuously click Jog- to continuously jog
(2) | Negative jog
in negative direction.

o Move toward positive direction. Continuously click Jog+ to continuously jog
(3) Positive jog ) N o
in positive direction.
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5.3 Homing Operation

€ The failure of homing procedure will make absolute move unable to be correctly executed or make

mechanism collide. Refer to section 8.11.3 in “E1 Series Servo Drive User Manual” for troubleshooting

methods and causes.

Users can define home position or absolute coordinate based on the condition of external equipment. After
ensuring the servo drive is ready, follow the procedure below to execute homing.

E For some servo motors, phase initialization must be done before homing. Refer to section 4.6
for detailed descriptions.

Information

1. Click “Open Homing Operation” icon in the toolbar to open “Homing Operation” window.

File Tools Settings Help

ER I
- Mdl. ED1S-VN-1022-00-00
~-Ver. 268

Typ. Voltage command and o
Pwr. 220V, 1KY
E-Mod.
L1, Position mode wit
b2, NIA
L Act. Position mode
=-Mot.
Typ. AC seno
WMdl. FNMS75209
E-Ene.
EF-Int.
Typ. Serial
Res. 23 bits, 8,304

No Error

No Warning

[ Motor parameters are set
[ FSTP signal is off
WsTo @

WSenvo on input
I Gantry mode Mation Conirol and System Technology

Figure 5.3.1

2. Set homing parameters and select homing method.
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Homing Operation

(1)
()
@)
(4)
®)

Figure 5.3.2
Table 5.3.1
No. ltem Description Reference
Set the velocity for finding near home sensor. section 8.11.1in
(1) | Fast homing speed € Rotary motor (Pt701) “E1 Series Servo
€ Linear motor (Pt705) Drive User Manual”
Set the velocity for finding home position. section 8.11.1in
(2) | Slow homing speed ¢  Rotary motor (Pt702) “E1 Series Servo
€ Linear motor (Pt706) Drive User Manual”
section 8.11.1in
(3) | Timeout Set the time limit for homing procedure (Pt703). “E1 Series Servo
Drive User Manual”
section 8.11.1in
(4) | Home offset Set home offset (Pt704). “E1 Series Servo
Drive User Manual”
(5) | Home method Select homing method (Pt700). Table 5.3.3

3. Click Home to execute homing.

HIWIN MIKROSYSTEM CORP.
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Homing Operation

Method1: Homing on negative limit switch and index pulse

L eme | s |
l[———Td

Figure 5.3.3

4. Wait until the homing procedure is done, and obverse the light display.

Table 5.3.2

Diagram Description

When it displays gray light, homing is not activated.

<_—> When it displays green flashing light, the motor is moving.

When it displays green light, homing is done.

When it displays red light, homing fails.

To stop homing procedure during motor moving process, click Stop.

Information
Table 5.3.3
Item Description Diagram
Homing with the index signal on the right of N-OT
signal from negative direction. Search for N-OT
Pt700 =1 signal in negative direction at the velocity for
finding near home sensor (rotary servo motor)
(Pt701). After N-OT signal is found, search for the

HIWIN MIKROSYSTEM CORP.



MD12UE01-2112

E1 Series Servo Drive Thunder Software Operation Manual Perform Test Run

index signal in positive direction at the velocity for
finding home position (rotary servo motor)
(Pt702).

Homing with the index signal on the left of P-OT

signal from positive direction. Search for P-OT

c—
|
=

1 [
[

signal in positive direction at the velocity for

finding near home sensor (rotary servo motor) 5 )
Pt700 = 2 7

(Pt701). After P-OT signal is found, search for the ndex ||
index signal in negative direction at the velocity B me_l__
for finding home position (rotary servo motor)
(Pt702).

Homing with the index signal on the left of DOG

signal.

(1) Outside DOG signal:
Search for the rising edge of DOG signal in
positive direction at the velocity for finding
near home sensor (rotary servo motor)
(Pt701). After the rising edge of DOG signal
is found, search for the index signal on the
left of DOG signal in negative direction at
the velocity for finding home position (rotary
servo motor) (Pt702).

(2) Inside DOG signal: [
Search for the falling edge of DOG signal in

Pt700=7 negative direction at the velocity for finding

c’)c?cﬂm

near home sensor (rotary servo motor) Index

(Pt701). After the falling edge of DOG | permerimi |__,_

signal is found, search for the index signal

on the left of DOG signal in negative
direction at the velocity for finding home
position (rotary servo motor) (Pt702).
(3) Outside DOG signal:

Search for P-OT signal in positive direction
at the velocity for finding near home sensor
(rotary servo motor) (Pt701). After P-OT
signal is found, search for the index signal
on the left of DOG signal in negative

direction at the velocity for finding home

HIWIN MIKROSYSTEM CORP. 5-15
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position (rotary servo motor) (Pt702).

Homing with the index signal on the right of DOG

signal.

(1) Outside DOG signal:
Search for the rising edge of DOG signal in
positive direction at the velocity for finding
near home sensor (rotary servo motor)
(Pt701). After the rising edge of DOG signal
is found, search for the index signal on the
right of DOG signal in positive direction at
the velocity for finding home position (rotary
servo motor) (Pt702).

(2) Inside DOG signal:
Search for the falling edge of DOG signal in

[1

negative direction at the velocity for finding I il

71
near home sensor (rotary servo motor)
L(;)_.

Pt700=8 (Pt701). After the falling edge of DOG

signal is found, search for the index signal Index

. i X . Home Switch _| ':’: |_
on the right of DOG signal in positive | |pesitive Limit » —

direction at the velocity for finding home
position (rotary servo motor) (Pt702).

(3) Outside DOG signal:
Search for P-OT signal in positive direction
at the velocity for finding near home sensor
(rotary servo motor) (Pt701). After P-OT
signal is found, search for the falling edge
of DOG signal in negative direction. After
the falling edge of DOG signal is found,
search for the index signal on the right of
DOG signal in positive direction at the
velocity for finding home position (rotary
servo motor) (Pt702).

Homing with the index signal on the left of the I ,—, 7 0

falling edge of DOG signal from positive direction.

(1) Outside DOG signal: )E)
Pt700=9 -
L

Search for the falling edge of DOG signal in

Index

positive direction at the velocity for finding | ‘Homeswitch | |
Positive Limit . [

near home sensor (rotary servo motor)
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)

®)

(Pt701). After the falling edge of DOG
signal is found, search for the index signal
on the left of DOG signal in negative
direction at the velocity for finding home
position (rotary servo motor) (Pt702).
Inside DOG signal:

Search for the falling edge of DOG signal in
positive direction at the velocity for finding
near home sensor (rotary servo motor)
(Pt701). After the falling edge of DOG
signal is found, search for the index signal
on the left of DOG signal in negative
direction at the velocity for finding home
position (rotary servo motor) (Pt702).
Outside DOG signal:

Search for P-OT signal in positive direction
at the velocity for finding near home sensor
(rotary servo motor) (Pt701). After P-OT
signal is found, search for the rising edge of
DOG signal in negative direction. After the
rising edge of DOG signal is found, search
for the index signal on the left of DOG signal
in negative direction at the velocity for
finding home position (rotary servo motor)
(Pt702).

Pt700 = 10

Homing with the index signal on the right of the

falling edge of DOG signal from positive direction.

(1)

()

Outside DOG signal:

Search for the falling edge of DOG signal in
positive direction at the velocity for finding
near home sensor (rotary servo motor)
(Pt701). After the falling edge of DOG
signal is found, search for the index signal
on the right of DOG signal in positive
direction at the velocity for finding home
position (rotary servo motor) (Pt702).
Inside DOG signal:

Search for the falling edge of DOG signal in

Index

Home Switch

Positive Limit

|
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®)

positive direction at the velocity for finding
near home sensor (rotary servo motor)
(Pt701). After the falling edge of DOG
signal is found, search for the index signal
on the right of DOG signal in positive
direction at the velocity for finding home
position (rotary servo motor) (Pt702).
Outside DOG signal:

Search for P-OT signal in positive direction
at the velocity for finding near home sensor
(rotary servo motor) (Pt701). After P-OT
signal is found, search for the rising edge of
DOG signal in negative direction. After the
rising edge of DOG signal is found, search
for the index signal on the right of DOG
signal in positive direction at the velocity for
finding home position (rotary servo motor)
(Pt702).

Pt700 = 11

Homing with the index signal on the right of the

rising edge of DOG signal from negative

direction.

(1)

)

Outside DOG signal:

Search for the rising edge of DOG signal in
negative direction at the velocity for finding
near home sensor (rotary servo motor)
(Pt701). After the rising edge of DOG signal
is found, search for the index signal on the
right of DOG signal in positive direction at
the velocity for finding home position (rotary
servo motor) (Pt702).

Inside DOG signal:

Search for the falling edge of DOG signal in
positive direction at the velocity for finding
near home sensor (rotary servo motor)
(Pt701). After the falling edge of DOG
signal is found, search for the index signal
on the right of DOG signal in positive

direction at the velocity for finding home

-

Index

Home Switch

=

_@_,
&
L

|

Negative Limit
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(3)

position (rotary servo motor) (Pt702).
Outside DOG signal:

Search for N-OT signal in negative direction
at the velocity for finding near home sensor
(rotary servo motor) (Pt701). After N-OT
signal is found, search for the falling edge
of DOG signal in positive direction. After the
falling edge of DOG signal is found, search
for the index signal on the right of DOG
signal in positive direction at the velocity for
finding home position (rotary servo motor)
(Pt702).

Pt700 = 12

Homing with the index signal on the left of the

rising edge of DOG signal from negative

direction.

(1)

)

®)

Outside DOG signal:

Search for the rising edge of DOG signal in
negative direction at the velocity for finding
near home sensor (rotary servo motor)
(Pt701). After the rising edge of DOG signal
is found, search for the index signal on the
left of DOG signal in negative direction at
the velocity for finding home position (rotary
servo motor) (Pt702).

Inside DOG signal:

Search for the falling edge of DOG signal in
positive direction at the velocity for finding
near home sensor (rotary servo motor)
(Pt701). After the falling edge of DOG
signal is found, search for the index signal
on the left of DOG signal in negative
direction at the velocity for finding home
position (rotary servo motor) (Pt702).
Outside DOG signal:

Search for N-OT signal in negative direction
at the velocity for finding near home sensor
(rotary servo motor) (Pt701). After N-OT

signal is found, search for the falling edge

=0

-

Index

Home Switch

-

.|

Negative Limit
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of DOG signal in positive direction. After the
falling edge of DOG signal is found, search
for the index signal on the left of DOG signal
in negative direction at the velocity for
finding home position (rotary servo motor)
(Pt702).

Homing with the index signal on the right of the

falling edge of DOG signal from negative

direction.

(1) Outside DOG signal:
Search for the falling edge of DOG signal in
negative direction at the velocity for finding
near home sensor (rotary servo motor)
(Pt701). After the falling edge of DOG
signal is found, search for the index signal
on the right of DOG signal in positive
direction at the velocity for finding home
position (rotary servo motor) (Pt702).

(2) Inside DOG signal:
Search for the falling edge of DOG signal in I

L]

=

negative direction at the velocity for finding

near home sensor (rotary servo motor)

Pt700 = 13 —

(Pt701). After the falling edge of DOG
Index

signal is found, search for the index signal | Homeswitch | | L
1 . Negative Limit

on the right of DOG signal in positive
direction at the velocity for finding home
position (rotary servo motor) (Pt702).
(3) Outside DOG signal:

Search for N-OT signal in negative direction
at the velocity for finding near home sensor
(rotary servo motor) (Pt701). After N-OT
signal is found, search for the rising edge of
DOG signal in positive direction. After the
rising edge of DOG signal is found, search
for the index signal on the right of DOG
signal in positive direction at the velocity for
finding home position (rotary servo motor)
(Pt702).
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Homing with the index signal on the left of the

falling edge of DOG signal from negative

direction.

(1) Outside DOG signal:
Search for the falling edge of DOG signal in
negative direction at the velocity for finding
near home sensor (rotary servo motor)
(Pt701). After the falling edge of DOG
signal is found, search for the index signal
on the left of DOG signal in negative
direction at the velocity for finding home
position (rotary servo motor) (Pt702).

(2) Inside DOG signal:
Search for the falling edge of DOG signal in I

negative direction at the velocity for finding

@
“@—

near home sensor (rotary servo motor) i

Pt700 = 14 :
(Pt701). After the falling edge of DOG :
Index

signal is found, search for the index signal | Homeswith i | 7 B
1 .y Negative Limit

1

on the left of DOG signal in negative
direction at the velocity for finding home
position (rotary servo motor) (Pt702).
(3) Outside DOG signal:

Search for N-OT signal in negative direction
at the velocity for finding near home sensor
(rotary servo motor) (Pt701). After N-OT
signal is found, search for the rising edge of
DOG signal in positive direction. After the
rising edge of DOG signal is found, search
for the index signal on the left of DOG signal
in negative direction at the velocity for
finding home position (rotary servo motor)
(Pt702).

Homing with index signal from negative direction. I

1

Search for index signal in negative direction at 5
Pt700 = 33 z 4@—|
the velocity for finding home position (rotary
servo motor) (Pt702).

Index Pulse I ' I |
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Homing with index signal from positive direction.

Search for index signal in positive direction at the

Pt700 = 34
velocity for finding home position (rotary servo
motor) (Pt702).
Homing with current position. The current
position of the motor is regarded as home
position.
E This homing method is the el peil
Pt700 = 35 same as homing method
Information 37, but it is for EtherCAT
controller which does not
support CiA 402 homing
method.
Homing with current position. The current
Pt700 = 37 | position of the motor is regarded as home
position.
Homing with current position. The current
position of the motor is regarded as home
position. This homing method is suitable for
application using multi-turn absolute encoder.
Pt700 = -3 ‘o If Pt002 = t.OOXOO is not e
? correctly set (refer to
Important chapter 15 in “E1 Series
Servo Drive User Manual”),
homing could fail.
Homing with home position. Move the motor to
the home position set by homing method -3 at the
velocity for finding near home sensor (rotary
servo motor) (Pt701). This homing method is
Pt700 = -6 | Suitable for application using multi-turn absolute

encoder.
‘a' : If Pt002 = t.OXOIO is not
Py correctly set (refer to
Important chapter 15 in “E1 Series

5-22
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Servo Drive User Manual”),

homing could fail.
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6.1 Brief introduction

Users can optimize the response of motor by adjusting servo gains. Servo gains are set by several

parameters (position loop gain, velocity loop gain, filter, vibration suppression and feedforward

compensation). Gain-related parameters can affect the performance of each other, so please consider the

balance among their settings. The default settings of gain-related parameters are set to have relatively
stable servo gains. Use tuning functions provided in E1 series servo drive to improve response

performance according to your mechanism and operating condition.

The flow chart for tuning procedure is as follows.

Read safety precautions in this chapter

v

section 6.3 Tuneless function

Yes
Satisfactory

» Finish

response?

section 6.2 Auto tune function

Yes
Satisfactory

» Finish

response?

Manual tuning function
section 6.4 Analytical tool, servo filter,

vibration suppression, feedforward

\ 4

compensation

No Satisfactory Yes

» Finish

response?

Figure 6.1.1
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E Refer to chapter 10 in “E1 Series Servo Drive User Manual” for the detailed tuning methods
and contents.

Information

A\CAUTION

€ Ensure the precautions below are followed when tuning.

(1) Do not touch the rotating parts of motor when servo ON.

2) Ensure emergency stop can be activated anytime when motor is in operation.

4

(2)
(3) Perform tuning after test run is completed.
(4)

For safety, install a stopping device on mechanism.
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6.2 Auto tune

In auto tune, the servo drive automatically adjusts control loops without receiving commands from the
controller. During the process, parameters will be adjusted according to mechanical characteristics. The
items of auto tune are shown as follows:

€ Gain: velocity loop gain, position loop gain and moment of inertia ratio
€ Filter: torque command filter and notch filter

o Auto tune cannot be performed when tuneless function is enabled (Pt170.C1C11X = 1). Before
performing auto tune, please disable tuneless function (Pt170.CJC1CIX = 0) first.

Important

Auto tune 2.3 - m] X

Step1 : Move motor to safe position

(1)

Step2 : Tuning mode

(2) Inertia/Mass ratio only v
Step3 : Mechanical property selection

©) I

Stepd4 : Run auto tune process

(4)

Figure 6.2.1

Table 6.2.1

No. ltem Description

Click Enable to move the motor away from hard stop with JOG mode.
(1) Enable motor and JOG

Adjust JOG velocity via the drop-down menu.

) Selection of tuning It is a drop-down menu for users to select “tune Inertia/Mass ratio only” or
mode “tune Inertia/Mass ratio, filters and loop gains”.

3) Selection of It is a drop-down menu which provides three selections for stiffness (Soft /
mechanical property Normal / Rigid).

(4) Start auto tune Click Start to start auto tune. To pause during the process, click Stop.
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AWARNING

€ During auto tune, the motor slightly vibrates. If it vibrates severely, please immediately turn off the power.

Pay attention to the following.
(1) Check if the mechanism can be operated safely. Ensure emergency stop (Power OFF) can be activated
anytime while performing auto tune, as the motor will slightly vibrate. Besides, make sure mechanism

can be operated in both directions and implement protective measures.

ACAUTION

€ Auto tune cannot be performed on the following systems.
(1) The mechanism only operates towards one direction.

(2) The motor is controlled by external brake. The brake must be disabled.

€ Auto tune cannot be correctly performed on the following systems.

(1) The range for motion is limited.

(2) The load is changed when auto tune is executed.

(3) The dynamic friction of machine is too large.

(4) The stiffness of machine is low and vibration occurs during positioning.
(5) Position integration function is enabled.

(6) Set or use velocity feedforward and torque feedforward.

(

7) The load inertia ratio is over 100.

€ ltems to check before performing auto tune:

1) The main circuit power must be ON.

(

(2) No overtravel occurs.

(3) Must be in servo OFF state.

(4) No alarm or warning occurs.

(5) Tuneless function must be disabled (Pt170.0J00C0X = 0).
(

6) While performing auto tune, the control mode must be position mode. After auto tune finishes, the
control mode can be changed to other mode, such as velocity mode.

(7) Gain switching selection must be set to manual gain switching (Pt139.01C1X = 0).

Follow the procedure below to complete auto tune.

1. Select Tools in the menu bar and click Auto tune to open “Auto tune” window.
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File | Tools | Settings Access Help

Figure 6.2.2

2. Adjust JOG velocity.

Step2 : Tuning mode

Figure 6.2.3

3. Click Enable to move the motor to safe place with JOG mode.

Step1 : Move motor to safe position ——‘
=
" Disabe | (2)

| toem R
(1) 3,356 DT | (3)

Figure 6.2.4
Table 6.2.2
No. ltem Description
Encoder feedback ) »
(1) . Display the actual motor feedback position.
position

Click Enable to supply power to motor. If Servo ready lights up in green,
(2) | Enable and Disable
power is supplied to motor.

N o After the motor is enabled, users can make it jog in positive or negative
(3) | Positive / Negative jog directi
irection.
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4. Select tuning mode based on requirement. There are two modes, “tune Inertia/Mass ratio only” and

“tune Inertia/Mass ratio, filters and loop gains”.

Step2 : Tuning mode

Inertia/Mass ratio only v |
Inertia/Mass ratio only \b
Inertia/Mass ratio, filters and loop gains

Figure 6.2.5
Table 6.2.3
Tuning mode Description
Only Inertia/Mass ratio (Pt103/Pt193) will be tuned. Filters and
Inertia/Mass ratio only

loop gains will not be tuned.

Inertia/Mass ratio (Pt103/Pt193), filters and loop gains will be
automatically tuned.

Inertia/Mass ratio, filters and loop gains

E If Inertia/Mass ratio only is selected, there is no need to set mechanical property. The next

step can be skipped, and its user interface will be hidden.
Information

Auto tune 2.3

Step1 : Move motor to safe position

Step2 : Tuning mod
Inertia/lMass ratio only v

Step3 : Run auto tune process

Figure 6.2.6

Select mechanical property based on equipment. When the mechanical stiffness is unknown, select
Normal.
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Step3 : Mechanical property selection

1. Soft

2 Mormal
3. Rigid

Figure 6.2.7
Table 6.2.4
Mechanical property Description
Soft Soft stiffness mechanical, such as belt.
Normal stiffness mechanical, such as ball screw or linear motor.
Normal Select this when the mechanical stiffness is unknown.
Rigid Rigid stiffness mechanical, such as harmonic drive.

6. Click Start to start auto tune. During the process, the motor will slightly vibrate and produce sounds.
The window will also show the progress bar of “Tuning...”. When the window shows “Tuning is
finished”, auto tune is done, and Tuned will light up in green.

Stepd : Run auto tune process

Stepd : Run auto tune process

Stepd : Run auto tune process

Tuning is finished.

Figure 6.2.8

o To stop auto tune procedure during motor tuning process, click Stop.

Important
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6.3 Tuneless

Tuneless function can be applied for any machine type and load variation to have stable response
performance. Tuneless function is automatically enabled after servo ON. Users can easily set tuneless
stiffness level in “Tuneless” window.

Tuneless function cannot be performed when auto tune is enabled (Pt170.0J0JJX = 0). Before

©

Important

performing tuneless function, please disable auto tune (Pt170.00J0IX = 1) first.

A\CAUTION

€ Tuneless function cannot be applied in torque control.

€ When the allowable load moment of inertia is exceeded, the motor may vibrate. At this time, decrease
stiffness level of tuneless function (Pt170.C1XC0).
€ While executing tuneless function, ensure emergency stop can be activated anytime.

€ When tuneless function is enabled, some of the control functions are limited, as the following table shows.

Table 6.3.1
Function Effective Note
Auto tune can only be executed after tuneless function is disabled
Auto tune No
(Pt170.000X = 0).
Vibration suppression Yes --
Gain switching function can only be executed after tuneless
Gain switching No
function is disabled (Pt170.01CC0X = 0).
Spectrum analyzer Yes --
) . Ripple compensation function can only be executed after tuneless
Ripple compensation No
function is disabled (Pt170.01C0C0X = 0).
Friction compensation function can only be executed after
Friction compensation No
tuneless function is disabled (Pt170.C1C1C1X = 0).

AWARNING

€ Some parameters will become invalid when tuneless function is enabled (Pt170.C00100X = 1). Refer to section

10.3.4 in “E1 Series Servo Drive User Manual” for details.
¢ The following parameters will be automatically adjusted while executing tuneless function. Do not modify the

parameters after tuneless function is enabled.
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Table 6.3.2
Parameter Parameter name
Pt401 First stage first torque command filter time constant
Pt40F Second stage second torque command filter frequency
Pt410 Second stage second torque command Q value

Stiffness Level

(1)

(2)

Figure 6.3.1

Table 6.3.3
No. ltem Description
(1) | Tuneless stiffness level Modify tuneless stiffness level.
(2) | Diagram of tuneless stiffness level Display tuneless stiffness level.

Follow the procedure below to complete tuneless function.

1. Select Tools in the menu bar and click Tuneless to open “Tuneless” window.

File Tools Settings Access Help

Figure 6.3.2
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2. Adjust stiffness level based on actual situation. There are fifteen levels (1~F); 1 is the lowest, while F

is the highest.

Stiffness Level

Figure 6.3.3
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6.4 Spectrum analyzer

With spectrum analyzer, users can not only measure system’s spectrum characteristics but also get
mechanical inertia and moment of inertia ratio.

€ During the process of performing spectrum analyzer, the motor slightly vibrates. If it vibrates severely, please
immediately turn off the power. Pay attention to the following.
(1) Check if the mechanism can be operated safely. Ensure emergency stop (Power OFF) can be activated

anytime while performing spectrum analyzer, as the motor will slightly vibrate. Besides, make sure

mechanism can be operated in both directions and implement protective measures.

Freq analyzer junior 120, sl=0 — a %
File Modes View
@ Herz Fr [ 16000 | I Step/DCBL | DCBL Current
" Rad/sec ) e Plant Plant
AELIEE 3.276.8 Close loop DCBL/step. gain
Clr inf Signal offs 0
Signal X_ref_pos_ext _(6)
(1) delete | Input IW Load
delete al | Output X_vel b I~ show also stepper bode
Run I Send Set default freq. range |
Stop
Idle time Gain{db)
0.1 = b
(2) Data time ’4--—"\‘ T -20
e
[ 01 B =
Min cycles I
3 -60
~ o
Enable I "
-100
(3) — SM enable I 120
Mo
% 100 1000 10000 (7)
Rhase(deg)
[ Enabled ™
[HlPhase initialize
(&) el 51 o L]
sm_ampl(0.1%) : el
735.1485 ]
\
/ l
R
() Y —— N/
|04 100 T000 70000 |
Hertz 16,000
Figure 6.4.1
Table 6.4.1
No. ltem Description

] Include clear cursor line button (Clr inf), delete graph button (delete) and
(1) Function buttons

delete all graphs button (delete all).

(2) | Data settings The settings for generating spectrum data.

(3) Enable and Disable Users can select SM enable (open loop) or Enable (closed loop).
(4) | Status lights Display the status of spectrum analyzer.

(5) | Step The interval of generating spectrum.
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] Users can select Step/DBCL Plant mode (open loop), DBCL Plant mode
(6) | Mode selection
(closed loop) or Current mode.
System’s frequency response graph; it provides a -20dB cursor line to
(7) | Bode plot
calculate system’s moment of inertia ratio.

Follow the procedure below to complete spectrum analyzer.

1. Select Tools in the menu bar and click Spectrum analyzer to open “Freq analyzer” window.

File ' Tools Settings Access Help

Figure 6.4.2

2. After selecting the desired mode, select the corresponding enable method.

HIWIN MIKROSYSTEM CORP.

Freq analyzer junior 1.20, £1=0 - b X
File Modes View
& Hertz Fr [~ 16,000 Step/DCBL | DCBL Current
< Rad/sec | Plant Plant
P 3.216.8 Close loop DCBL/step. gain
Clr inf | Signal offs 0
Signal X_ref_pos_ext
oicie | Input X_ref_pos_ext Foad
] Output X_vel_fb I~ show also stepper bode
—I Run | send | Set default fraq_ range
Stop
Idle time Gain(do)
[X] Lo ‘
Data time e N b 20
P g
0.1 -1 e -40
Min cycles
|1— -60
N .
Enable .
-100
SM enable 120
Ll
Disable 10 100 1000 10000
Phaa&[ﬂgg"
Enabled ™
[|Phase initialized
0 SM mode . D { |
sm_ampl(0.1%) : ‘-w..w\
235.1485
0 T
540 \ /
™
Step \n._ ™Y
| 01 70 100 1000 10000
IT Heriz 16,000
Figure 6.4.3
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Table 6.4.2
Mode Description
Step/DCBL Plant Perform spectrum analyzer on open loop mode (click SM enable).
DCBL Plant Perform spectrum analyzer on closed loop mode (click Enable).
Current Perform spectrum analyzer on current mode (click SM enable).

3. Click Run to start performing spectrum analyzer. When the execution is done, it will generate Bode

plot.

Freq analyzer junior 120, sI=0 — O %
File Modes View
& Hertz Fr.[ 16,000 Step/DCBL | DCBL Current
" Rad/sec Plant Plant
B 3.276.8 Close loop DCBUstep. gain
Clr inf I Signal offs [] ’7
Signal X_ref_pos_ext
delete I Input W Load
delete al I Output X_vel_fb pper bode
Run Send | Set default freq. range |
Stop
hdeihine Gaindb)
0.1 0
Data time g
0.1 5
Min cycles ‘*\
1 50
TN a0
Enable I N
-100
SM enable I \12[!
w 10 100 1000 10000
Pha;
Enabled n
[IPhase initialized
[sM made \*—__._\
130
sm_ampl(0.1%) :
2351485
60
540 /
step NIAY
o s £l
5 Hertz [ 16,000 |
Figure 6.4.4

4. Click Bode plot to generate a -20dB cursor line to measure the whole equipment’s inertia. Drag it on

the frequency response line to get the load.
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Freq analyzer junior 1.20, sl=0 — ] b3
File Modes View
& Hertz Fr 16,000 Step/DCBL | DCBL Current
" Rad/sec Plant Plant
r 32168 (~Close laop DCBL/step. gain———
Cir inf | Signal offs )
Signal [ X_refpos_ext | |
delete R Load 0000135788 Kg'm'2
delete all | Output X_vel_fb I~ show also stepper bode
rn | send | Set default fraq_ range |
Stop
Send, FUI03 208 605
Idle time Y =
o1 5.95329 Hz|[ u 0
Data time et T _— 20
o1 m— ¥ T e SR "
Min cycles B ]
[— -60
1 =S aneec
-0
Enable | L0,
SM enable | 120
Y
% 10 100 1000 10f00
Fhase(dga)
[Enabled ™
WPhase initialized
1[SM mode AR
180 e
sm_ampl(0.1%) - .\“l‘«“‘\
235.1485 4 -
A | 7
Step
o w o e g
Hertz 16,000

Figure 6.4.5

5. Click Send to automatically modify the parameter of moment of inertia ratio. Pt103 is for single axis,
while Pt193 is for gantry control system.

Freq analyzer junior 1.20, sl=0 — O *
File Modes View
& Hertz Fr [ 16000 | I Step/DCBL | DCBL Current
© Radfsec Plant Plant
- 3.216.8 Close loop DCBL/step. gain
Clr inf I Signal offs []
Signal [T X ref pos ext
delete Input W Load 0.000135788 Kg*'m"2
dalate all | Output Xveltb | [ showalsoste
R | Send Set default freg. range |
Stop
| Send Pt103 = 208 609
l‘dleﬁ‘—Te 5.95329 Hz[2N(02) 0
B} T 14
Data time klp"‘&r\‘ T o -20
e =
Cor = Y w
Min cycles T
: 1| -50
— B
-80
Enable | LLHH
SM enable I 120
0.4
% 10 100 1000 10000
Rhage(dgg)
[Enabled RS
[HlPhase initialized
[l sM made i R S
sm_ampl(0.1%) - 0
235.1485
-360 \k‘.\"\.
4 N I
Step
[ o1 0 00 000 0000

5 Hertz 16,000

Figure 6.4.6
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7.1 Brief introduction

Users can monitor servo drive’s message, operation and status via Thunder. All the monitoring functions
in Thunder are introduced in this chapter.

Monitor servo drive’s information
Users can get servo drive’s current information, such as the information of servo drive, motor and encoder.

Monitor servo drive’s signal status
Users can get servo drive’s real-time signal status, such as the voltage of main power cable, the current
of motor, input commands, output values and the information of encoder.

Performance monitor
Users can adjust some motion parameters, and observe motor motion’s status and performance in real-

time.

Scope
Users can get servo drive’s physical quantity and signal waveform without using measuring instrument.

Real-time data collection
Users can record servo drive’s physical quantity and signal waveform for a period of time, and save them
as a file (*.gpp).
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7.2 Monit drive’s inf ti
. onitor servo darive's information
Users can get servo drive’s current information. The items can be monitored are as follows.
€ Axis name of servo drive
€ Specifications of servo drive
4 Control mode
€ Information of motor
€ Information of encoder
€ Information of ESC
= HEWH X
oo Mdl. FNMST75209
= Int
S es. 23 bits, 8.3
No Error
No Warning
Figure 7.2.1
=]--HIwWIN
(1) ——5 & 1
--Mdl. ED1S-VN-1022-00-00
-Ver. 268
- Typ. Voltage command and (2)
-Pwr., 220V 1kW
e, Position mode wit
-2, /A — (3)
- Act. Position mode
........ Typ. AC senvo (4)
; . FNMST75209
-Typ. Serial
-Res. 23 bits, 8,38 (5)
: .-Typ. Serial
-Res. 23 bits, 5 38
. MNiA
. MNA
. MNIA (6)
. NiA
Figure 7.2.2
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Table 7.2.1

No.

ltem

Description

(1)

Axis name of servo

drive

Servo drive’s axis name; right-click axis name to modify axis name.

()

Specifications of servo

drive

Mdl.: Servo drive model.

Ver.: Firmware version.

Typ.: Type for servo drive to receive commands from host.

Pwr.: Servo drive frame and power output.

(3)

Control mode

Display control mode setting and the current control mode.

(4)

Information of motor

Typ.: Motor type.
Mdl.: Motor model.

(®)

Information of encoder

Int.: Information of internal encoder.
Ext.: Information of external encoder.
Typ.: Encoder type.

Res.: Encoder resolution.

(6)

Information of ESC

Typ.: ESC type.

Ver.: ESC firmware version.

CH1: Encoder format of ESC channel 1.
CH2: Encoder format of ESC channel 2.

7-4
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7.3 Monitor servo drive’s signal status

Users can get servo drive’s real-time signal status. The items can be monitored are as follows.

The voltage of main power cable
The current of motor

Input commands and input signals
Output values and output signals
Information of encoder
Information of ESC

L R 2 2R 2R 2R 2R 2

Communication status of gantry control system

Follow the procedure below to open “Interface signal monitor” window.

1.  Click “Open Interface signal monitor” icon in the toolbar to open “Interface signal monitor” window.

Fle Took Semings Help

BB X
Mdl. ED1S-VH-1022-00-00
Ver. 2638
Typ. Voltage comma:
Pwir. 220V, TkW

Typ. AC sero
WMdl, FNMSTS209

CHL /A
cH2. A

No Error

No Warning

[ Servo ready
I Orive ready
™ Main power is normal

I Motor parameters are set
¥ FSTP signal is off

Wso
I Servo on input
[ Gantry mode

Figure 7.3.1

2. Display window is determined by “servo drive model” and “the usage of ESC”.
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B Standard servo drive

Interface signal monitar - m] X

(1) (3)
(4)
2)
(3
(7)
Figure 7.3.2
B Standard servo drive — with ESC
Interface signal manitor - m] x
(1) (3)
(4)
2)
()
(7)
(6)

Figure 7.3.3
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B Fieldbus servo drive

Interface signal monitor - m] X

(7)

(1) (3)
(4)

)
(3

Figure 7.3.4
B Fieldbus servo drive — with ESC
Interface signal monitor — m] X

(7)

(1 (3)
(4)

(2)
()
(6)

Figure 7.3.5
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Table 7.3.1
Reference for
No. ltem Description

wiring

The voltage of main

(1)

power cable

Real-time voltage of servo drive.

section 5.3 in “E1
Series Servo Drive

User Manual”

(2) | The current of motor

Real-time current of motor and three-phase current (U, V,
W).

section 5.4.2 in “E1
Series Servo Drive

User Manual’

Input commands and

®)

input signals

Pulse command and voltage command received by servo
drive.

Input signal status of servo drive.

E 1 |

Information

Input signals for standard
servo drive are 11~I10; while
input signals for Fieldbus servo
drive are 11~I8.

2.  Fieldbus servo drive does not
support pulse command and

voltage command.

section 5.5 in “E1
Series Servo Drive

User Manual”

Output values and

(4)

output signals

Real-time analog output and pulse output of servo drive.

Output signal status of servo drive.

section 5.5 in “E1
Series Servo Drive

User Manual”

(5) Information of encoder

Real-time 5Vdc voltage of encoder.
Feedback of incremental and serial encoder.

Index feedback signal.

section 5.4.3 in “E1
Series Servo Drive

User Manual”

(6) | Information of ESC

TS is the detection signal for over temperature. When the
motor is over temperature, the light remains red.
Lissajous allows users to observe the current information
of analog encoder.

When servo drive is used with ESC, users can monitor
the feedback of CH1 encoder and CH2 encoder.

E 1 |

Information

This item will be displayed only
if users check Activate smart
cube in Configuration Wizard.
2. Lissajous will be displayed

only if analog encoder is used.

chapter 3 in “E1
Series Servo Drive

User Manual”

7-8
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The light remains green when servo drive is in gantry chapter 1 in “E1

Communication status control system. Series Servo Drive

(7) | of gantry control E This item will be displayed only if Gantry Control
system gantry model servo drive (ED10-0G) | System User
Information is used. Manual”

7.3.1 Lissajous

Lissajous allows users to observe the waveform of analog encoder feedback signal. If the waveform is a
circle during motor rotation, the signal is normal.

L

o If the Lissajous function is applicable, its button will show up.

g

Important

Follow the procedure below to open “Lissajous” window.

1. Click Lissajous.

Figure 7.3.1.1

2. Open “Lissajous” window.
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(1)
(2)
(3)
Figure 7.3.1.2
Table 7.3.1.1
No. ltem Description Reference
Users can set “Lissajous” window to the top.
Set the window to the
(1) . If the button displays ", the window is on the top. -
op
If the button displays “**, the window is not on the top.
(2) | Motor feedback Real-time feedback position of motor. --
. The waveform of analog encoder feedback signal is .
(3) | Waveform display area section 7.3.1.1
displayed here.

7.3.1.1 Waveform display area

Right-click waveform display area to perform display setting.

Lissajous = X

o (1)
View (2)
Range (mV) (3)
Off (4)

Figure 7.3.1.1.1
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Table 7.3.1.1.1

No. ltem Reference

(1) Mode Mode

(2) View View

(3) Range (mV) Range (mV)

(4) Off Off

B Mode
1.

Click Limit rate to open the window for adjusting the maximum sample rate.

@ Lissajous

Infinite
20
S0
100
200
500

~ 1000
2000

Figure 7.3.1.1.2

2. Key in the maximum sample rate, and click Apply.

¥-Y scope maximum rate oy
Maximum scope sample rate(Hz)
32000

Apply I Close ]

Figure 7.3.1.1.3

3. Besides, users can select the time that the waveform stays (Unit: ms).
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@ Lissajous

» |+ Big pixels

> Limit rate.

Infinite
20

50

100
200
500
1000
2000

Figure 7.3.1.1.4

H View

1. Click Window to separate waveform display area from the window.

@ Lissajous

Mode
View
Range (mV)
off

Lissajous

Mode View Range(mV) Off Top

|Rate:3819  Run

Figure 7.3.1.1.5
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2. Click Icon to put waveform display area back to the window.

Lissajous

Mode View Range(mV) Off Top

Mode

View | en

Range (mV) > ¥ Window
Off i

Analog
31,655

Figure 7.3.1.1.6

B Range (mV)

Click Range (mV) to modify waveform display scale (Unit: mV).

Figure 7.3.1.1.7
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m Off

1. Click Off to close waveform display.

Lissajous - X

Figure 7.3.1.1.8

2. Click On to activate waveform display.

@ Lissajous = X

Figure 7.3.1.1.9
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7.4 Performance monitor

Users can adjust some motion parameters, and observe motor motion’s status and performance in real-
time. Follow the procedure below to open “Performance monitor” window.

1. Click “Open performance monitor” icon in the toolbar.

File Took Seuings Heln

SE X
Mdl. ED15-VN-1022-00-00
Ver. 266
Typ. Vokage command and i
Puwr. 220V, 1k
=-Mod.

Typ. AC seno
Mdl. FNMST5209
E-Enc.
-t
- Typ. Senial
—Res. 23 bits, 8 34
Bt
Typ. Serial
'--Res. 23 bits, 8,38
£ ESC
~Typ. A
Ver. NA
cHL A
CH2. NIA

No Error

No Warning

W Servo ready.
M Dvive ready
I Main power it normal
7 No slarm accurs
[FF Motor parameters are set
[RF FSTP signal is of

WsTo
M Servo on input
[ Gantry mode

Figure 7.4.1

2. Open “Performance monitor” window.

(1)
(4)

(6)
(7)
(8)
9)

’7 Moving & settling time
(10) |

Figure 7.4.2
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Table 7.4.1
No. Item Description Reference
(1) Drive ready When it lights up in green, the servo dive is ready. --
(2) Moving When it lights up in green, the motor is moving. --
(3) In-Position When it lights up in green, the motor reaches the position. | --
Display whether the motor is enabled. If it lights up in
(4) | Servo ready . ) --
green after the motor is enabled, servo is ready.
section 8.1.7 in “E1
TGON Rotation signal detection; when it lights up in green,
(5) Series Servo Drive

(Rotation / Moving)

TGON signal is triggered.

User Manual”

section 8.4.4 in “E1

(6) | Target radius Set positioning completion width (Pt522). Series Servo Drive
User Manual’
section 8.4.4 in “E1

(7) | Debounce time Set debounce time (Pt523). Series Servo Drive
User Manual’
section 8.4.4 in “E1

. Display the time when the command is sent to the . )
(8) Move time Series Servo Drive
command ends.
User Manual’
section 8.4.4 in “E1
Display the time when the command ends to the motor is
(9) | Settling time Series Servo Drive
in-position.
User Manual”
section 8.4.4 in “E1
Display the time when the motor starts moving to the
(10) | Total time Series Servo Drive
motor is in-position.
User Manual”
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7.5 Scope

Users can get servo drive’s physical quantity and signal waveform without using measuring instrument. It
is suitable for short term monitoring. When the signal is triggered, users can immediately observe the
change or the transition of the monitoring item for further operation.

wliol=lslz]

| __[2- Feedback position 2,122,238,204  ctr unit
1
05
0
05

1
|3 - Position reference velocity
1

05

0
05

A

; |__|4 - Motor-Load position deviation
05

0
05

A

. |__[5- Velocity feedforward
05

0
05

- |__[6- Referen

...[8 - Torque feedforward

Figure 7.5.1

The update speed of Scope will be affected by the performance of the computer.

©

Important
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Follow the procedure below to open “Scope” window.

1. Click “Open Scope” icon in the toolbar.

Fle Tools Settings Help
B
BB X
Ml ED1S-VN-1022-00-00
Ver. 268
Typ. Voltage command and
Pwr. 220V, 1kW
[=-Mod.
1. Postion mode wit
2 A
Act. Position mode
[ Mot
Typ. AC semo

M. FHMS75209
E-Enc.
Bt
Typ. Serial
Res. 23 bits_ 8,384

CHL A
CH2. /A

‘ No Error

’ No Warning

Figure 7.5.2
2.  Open “Scope” window.

(:)
@ Scope Axis: X_ - O X
1
0.9 —©)

0.8 (10)
0.7

0.6 (11)

0.5
0.4 (12)

0.3 (13)
0.2

0 = (14)

() "

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.8

-0.9

-1

©)

Figure 7.5.3
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Table 7.5.1
No. Item Description Reference
. The waveform of monitoring item is displayed
(1) | Waveform display area --
here.
The scale will automatically change due to the
. waveform in the display range. Users can
(2) | Waveform display scale . . ) --
adjust the scale setting with button (12), (13)
and (14).
Users can select the desired monitoring item section 7.5.1
(3) | Current monitoring item
with the drop-down menu. section 7.5.7
Start scope with pre defined Set the monitoring items in channel 1 and .
(4) section 7.5.2
variables/scenarios channel 2 as the default.
Users can set “Scope” window to the top.
, If the button displays Tl the window is on the
(5) Put scope always in top --
top. If the button displays =, the window is
not on the top.
Fix range/Auto range setup
Users can set the maximum and the minimum
(6) | (Adjust the size of waveform section 7.5.3
_ value of waveform display scale.
display scale)
(7) | Grid light Users can adjust the grid light of Scope. section 7.5.4
Users can set the number of channels
(8) | Set number of scope channels . section 7.5.5
monitored by Scope.
Start or pause waveform Users can start or pause waveform
(9) section 7.5.6
monitoring monitoring.
Open real-time data collection Users can open “Real-time data collection”
(10) section 7.6
window window.
(11) | Close “Scope” window Click the button to close “Scope” window. --
(12) | Fit graph to window Click the button to fix the current scale range. --
Click the button to make the scale
(13) | Fit graph to window dynamically | automatically change due to the waveform in --
the display range.
Click the button to make the scale
Fit graph to window dynamically
(14) i automatically change due to the maximum --
+ clip
and the minimum value of waveform.
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Monitoring
7.5.1 Current monitoring item
Follow the procedure below to select the desired monitoring item.

After clicking |_| drag the scroll bar to select the desired monitoring item.

1 - Position error

2 - Feedback position

3 - Position reference velocity

4 - Motor-Load position deviation
5 - Velocity feedforward

... 1-Position error

Figure 7.5.1.1
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7.5.2 Start scope with pre defined variables/scenarios

Follow the procedure below to set the monitoring items in channel 1 and channel 2 as the default.

1. Click “Start scope with pre defined variables/scenarios” icon.

@ Scope Axis: X_

sl
pos_err+command (1)

pos_err+vel_ff (2)

...|1 - Position error

Figure 7.5.2.1

Table 7.5.2.1

No. Item Description

Set monitoring item in channel 1 as 1-Position error and set monitoring
(1) | pos_err+command

item in channel 2 as 10-Command current.

Set monitoring item in channel 1 as 1-Position error and set monitoring
(2) | pos_err+vel_ff

item in channel 2 as 5-Velocity feedforward.

2. Click pos_errtcommand. Set monitoring item in channel 1 as 1-Position error and set monitoring
item in channel 2 as 10-Command current.
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#) scope Axis: X_ - O X

;|1 - Position error

_..|10 - Command current

Figure 7.5.2.2

3. Click pos_err+vel_ff. Set monitoring item in channel 1 as 1-Position error and set monitoring item
in channel 2 as 5-Velocity feedforward.

\a Scope Axis: X_ - O *

;|1 - Position error

Figure 7.5.2.3

7-22 HIWIN MIKROSYSTEM CORP.



HIWIN.

MD12UE01-2112

E1 Series Servo Drive Thunder Software Operation Manual Monitoring

7.5.3 Fix range/Auto range setup

Follow the procedure below to set the maximum and the minimum value of waveform display scale.

1. Click “Fix range/Auto range setup” icon.

&) scope Axis: X_ - O X

...|1 - Position error

Figure 7.5.3.1

2. Check Fix range and key in the desired values in “Max” and “Min” column. “Max” represents the

maximum value of scale, while “Min” represents the minimum value of scale.

Figure 7.5.3.2

3. After step 2 is done, waveform display scale will change accordingly.
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*

#) scope Axis: %_ = O

g
=|

-..|1 - Position error

Figure 7.5.3.3

7.5.4 Grid light

Follow the procedure below to adjust the grid light of Scope.

Drag the scroll bar. Drag it up to deepen the grid; drag it down to lighten the grid.

*

& scope Axis: X_ = m}

wmeEE

...|1 - Position error

Figure 7.5.4.1
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...|1 - Position error

Figure 7.5.4.2

X

&) scope Asis: X_ — O

Al O < fle e

...|1 - Position error

Figure 7.5.4.3
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7.5.5 Set number of scope channels

Users can set the number of channels monitored by Scope. Scope can support up to 8 channels at the
same time. Follow the procedure below to set the number of channels monitored by Scope.

1. Click “Set number of scope channels” icon to open the menu for number of channels.

@ Scope Axis: X_

~ | 1 channels

2 channels
3 channels
4 channels
5 channels
6 channels

7 channels

& channels

-..|1 - Position error

Figure 7.5.5.1

2. Select number of channels.

@) scope Axis: X_ — O

Figure 7.5.5.2
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7.5.6 Start or pause waveform monitoring
Follow the procedure below to start or pause waveform monitoring.

1. Click il to start waveform monitoring.

@ scope Avis: X_ - O

x

A O = e |le

...|2 - Feedback position ctrl unit

18

Figure 7.5.6.1

2. Waveform monitoring starts.

&) scope Axis: %_ = O

-2.12e+9
-2.12e+9
-2.12e+9

-2.12e+9
-2.12e+9
-2.12e+9
-2.12e+9
-2.12e+9
-2.12e+9
-2.12e+9
-2.12e+9
-2.12e+93
-2.12e+9
-2.12e+9

i (0] EX Ef EX e

oI

...|2 - Feedback position -2,121,952,654  ctrl unit

Figure 7.5.6.2
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3. Click il to pause waveform monitoring. The waveform will stop at the moment the button is clicked.

@) scope Axis X_ = O x
S

— D
Akl
‘ X |
1 S
Ej

I ==
=l

...|2 - Feedback position -2,121,952,654  ctrl unit
18
Figure 7.5.6.3

7.5.7 Monitoring items

The items can be monitored by Scope are listed in the following table.

Table 7.5.7.1
Monitoring items
Physical quantity Servo signal status
(1) Position error (51) S-ON //servo on input signal
(2) Feedback position (52) P-CON //proportional control input signal
(3) Position reference velocity (53) P-OT //forward prohibition input signal
(4) Motor-Load position deviation (54) N-OT //reverse prohibition input signal
(5) Velocity feedforward (55) ALM-RST //alarm reset input signal
(6) Reference velocity (56) P-CL //forward external torque limit input signal
(7) Motor velocity (57) N-CL /Ireverse external torque limit input signal
(8) Torque feedforward (58) C-SEL //control method switching input signal
(9) Torque reference (59) SPD-D //motor rotation direction input signal
(10) Command current (60) SPD-A //internal set velocity input signal
(11) Motor current (61) SPD-B //internal set velocity input signal
(12) Servo voltage percentage (62) ZCLAMP //zero clamp input signal
(13) Digital hall signal (63) INHIBIT //command pulse inhibition input signal
(14) Motor overload protection (64) G-SEL //gain switching input signal
(15) Position amplifier error (65) PSEL //command pulse multiplication switching input signal
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(16) Velocity error (66) RST //servo drive reset input signal
(17) Master feedback position (67) DOG //near home sensor input signal
(18) Slave feedback position (68) HOM //servo drive built-in homing procedure input signal
(19) Yaw position (69) MAP //servo drive error map input signal
(20) Run position command (70) FSTP /fforced stop input signal
(21) Effective gain (71) CLR //position deviation clear input signal
(22) Internal feedback position (72) ALM //alarm output signal
(23) Gantry linear command current (73) COIN //positioning completion output signal
(24) Gantry yaw command current (74) V-CMP /Ivelocity reach output signal
(25) Gantry yaw position error (75) TGON //rotation detection/movement detection output signal
(26) Load side single-turn position (76) D-RDY //drive ready output signal
(multi-motion only) (77) S-RDY //servo ready output signal
(78) CLT /ftorque limit detection output signal
(79) VLT /Ivelocity limit detection output signal
(80) BK //brake control output signal
(81) WARN //warning output signal
(82) NEAR //positioning near output signal
(83) PSELA //command pulse multiplication switching output
signal
(84) PT //position trigger digital output signal
(85) DBK //external dynamic brake output signal
(86) HOMED //servo drive homing completion output signal
(87) PAO //encoder divided pulse output signal-A phase
(88) PBO //encoder divided pulse output signal-B phase
(89) PZO /lencoder divided pulse output signal-Z phase
(90) INDEX //index signal
(17) Master feedback position, (18) Slave feedback position and (19) Yaw position can only be
E monitored when gantry model servo drive (ED10-0G) is used.

Information

function is activated.

HIWIN MIKROSYSTEM CORP.
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7.6 Real-time data collection

Users can record servo drive’s physical quantity and signal waveform for a period of time, and save them

as afile (*.gpp) for observation. Real-time data collection provides start event and stop event for collection.

Users can trigger or modify the event to record waveform.

There are two ways to open “Real-time data collection” window:

€ Method 1: Select Tools in the menu bar and click Real-time data collection.

File | Tools Settings Access Help

& Method 2: Click 2]

Communication setup
PROFINET setup

AN

Phase initialization setup

Auto tune

Absolute encoder initialization
Analog offset

Dynamic brake resistor wizard
Gantry control system

Tuneless

Errar map setup

1/0 configuration
Real-time data collection
Spectrum analyzer

Error log

Messages+command prompt

Set to factory default
Update firmware

=--ESC

Figure 7.6.1

@ Scope Axis: X

...|1 - Position error
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7.6.1 Interface introduction
Real-time data collection 2.185 — X
(1) File Tools Sessions
+ 3)
2008RBAA r (4)
4
)
(5)
X _pcnd_err
Figure 7.6.1.1
Table 7.6.1.1
No. ltem Description Reference
Save record settings:
section 7.6.1.1
Save window settings as a file (*.rcw).
Load record settings:
File section 7.6.1.2
Load settings file (*.rcw).
(1) | Toolbar Clear variables list:
Clear Variables to be recorded column.
Graph plot view: Display
Tools
Generate the collected waveform. waveform
Sessions Add new tab and switch to another tab. --
Operation and settings | Users can perform the related operation and settings for ]
(2) section 7.6.1.3
for collection collection.
(3) | Add new tab Click the button to add new tab. section 7.6.1.4
Users can set “Real-time data collection” window to the
Set the window to the
(4) ) top. If the button displays T, the window is on the top. --
op
If the button displays -, the window is not on the top.
Users can do sampling settings based on actual
(5) | Sampling settings section 7.6.1.5
situation.

HIWIN MIKROSYSTEM CORP.
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7.6.1.1 Save record settings

Follow the procedure below to complete saving record settings.

1. Click Save record settings in File.

Real-time data collection 2.185 - *

File Tools Sessions

Save record settings...

Load record settings...

zavwoo00 —

Clear variables list

-

24 mple ( 4 bytes |

Figure 7.6.1.1.1

2. Key in file name of settings file (*.rcw), select archive path, and click Save.

Save As x
< v » ThisPC » DATA (D] » HIWIN_Manual v O Search HIWIN_Manual Fal
Organize = New folder B - 2]

Name Date modified Type Size
> # Quick access

No items match your search.
> @ OneDrive

~ O ThisPC
> M 3D Objects
> [HM Desktop
> Documents
> 4 Downloads
> b Music
> [&] Pictures
> @ Videos
> i Windows (C:)
3 DATA (D)
> = temp (\mikro_s02) (P:) v

I File name: ~

Save as type: | Record window (*.rcw) ~

A Hide Folders [ sae | cance

Figure 7.6.1.1.2
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7.6.1.2 Load record settings

Follow the procedure below to complete loading record settings.

1.

2.

Click Load record

Select settings file

Open
T

Organize = MNew folder ==

# Quick access
& OneDrive

[ This PC
B 3D Objects
[ Desktop
Documents
3 Downloads
) Music
[&=] Pictures
B videos
s Windows (C)
- DATA (D}

settings in File.

Real-time data collection 2.185 - *
File Tools Sessions

Save record settings...

| Load record settings...

zavwoo00 —

Clear variables list

¥ _pcmd_err

mple ( 4 bytes |

Figure 7.6.1.2.1

(*.rcw), and click Open.

» ThisPC » DATA (D] » HIWIN_Manual v O Search HIWIN_Manual

Lol Mame Date modified Type Size

I D setting.row 8/13/202011:57 AM  RCW File IKB I

= temp (\\mikro_s02) (P:)
= mhdfs (\\mikro_s02) (5:)

— 21T ;e Mhmilera oD Faelh Al 4

File name: |\ v ‘ Record window (*.row) ~

»

=

o @

Open

Cancel

Figure 7.6.1.2.2

HIWIN MIKROSYSTEM CORP.
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7.6.1.3 Operation and settings for collection

Real-time data collection 2.185

File Tools Sessions

¥_pcnd_err

(1)
2)
4
( ) ample [ 4 byvtes |
Figure 7.6.1.3.1
Table 7.6.1.3.1
No. Item Description Reference
) Users can key in the desired variables or Scope )
(1) | Collect variables Collect variables
brings in the current monitoring items.
Start and stop _ _ Start and stop
(2) Click the button to start or stop collecting waveform.
collection collection
3) Start event and stop Users can set start event and stop event for | Start event and stop
event for collection collection. event for collection
(4) Display waveform Click the button to display the collected waveform. | Display waveform

7-34

HIWIN MIKROSYSTEM CORP.



HIWIN.

MD12UE01-2112

E1 Series Servo Drive Thunder Software Operation Manual Monitoring

B Collect variables
Users can key in the desired variables or Scope brings in the current monitoring items.
€ Method 1: Users key in the desired variables.

1. Click the column to key in the variable.

Real-time data collection 2.185 — X

File Tools Sessions

X_pcnd_err X_enc_pos_cunit

P_OT

Figure 7.6.1.3.2

2. After users key in the variable, the background of the column will display yellow. At this
time, it is not effective. To make it be effective, press Enter key on the keyboard.

Real-time data collection 2.185 — X

File Tools Sessions

A_pcnd_err d_enc_pos_cunit
P_OT

Figure 7.6.1.3.3
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€ Method 2: Scope brings in the current monitoring items.

1. Click El to open “Real-time data collection” window.

X

Scope Axis: X_ = O

36

Figure 7.6.1.3.4

2.  Thunder will send the current item observed by Scope (51-servo on input signal) to the
column (S_ON).

#) Real-time data collection 2.185 - >

File Tools Sessions

Fr=32000/rate=
dt=1/Fr=

I | sarplestdi=

1 words/sample ( 2 bytes )

Figure 7.6.1.3.5
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B Start and stop collection
1. Click Start(F5).
Real-time data collection 2.185 - X
File Tools Sessions
u dt=1/Fr=
| el
Figure 7.6.1.3.6
2.  Start collecting waveform.
Real-time data collection 2.185 - X
File Tools Sessions
g
Figure 7.6.1.3.7
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3. To stop collecting waveform, click Stop or wait until the collection time ends. At this time, Data

Collection ended successfully will appear at the bottom of the window.

Real-time data collection 2.185

File Tools Sessions

'sample [ 2

7-38
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B Start event and stop event for collection

Users can trigger or modify the event to record waveform.
& Start event is trigger S_ON and stop event is release S_ON.
Example

1. Check Start event and Stop event, and key in the event-related variable.

Real-time data collection 2.185 - *

File Tools Sessions

ple ( 4 bvtes )

Figure 7.6.1.3.9

2. After users click Start(F5), Waiting to event will appear. The waveform will not be collected until
start event is triggered.

Real-time data collection 2.185 — *

File Tools Sessions

[zowouoo0

Figure 7.6.1.3.10
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3. S_ON s triggered, which satisfies start event for collection. Start collecting waveform.

Real-time data collection 2.185 - *

File Tools Sessions

-

mple (4

|

Figure 7.6.1.3.11

4. S ON is released, which satisfies stop event for collection. Stop collecting waveform.

Real-time data collection 2.185 - *

File Tools Sessions

-

mple (4

Figure 7.6.1.3.12
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®  Display waveform

1.  After the waveform is collected, click Graph or Graph plot view in Tools.

Real-time data collection 2.185 - X

File Tools Sessions

dt=1/Fr=

|

Figure 7.6.1.3.13

Real-time data collection 2.185 - X

File Tools Sessions

Figure 7.6.1.3.14

HIWIN MIKROSYSTEM CORP. 7-41



HIWIN.

MD12UE01-2112
Monitoring E1 Series Servo Drive Thunder Software Operation Manual

2. Open “Plot view” window and display waveform. Refer to section 7.6.2 for the related information

of “Plot view” window.

FF Mega-Fabs Plot view 9.13 - O #
File View Tools Plots
[EEE» e[S | 2z xR @R <= s 5
F ¥_enc_pos |
3e+h
2 Be+j|
2e+6)
1.5e+6
1
Te+5)
500000
0
-500000]
e 0 05 1 15 2 25 3 35 4 45 5 55 6
Time (sec)
Range: 0..193416 d=193417 Total=193417 | v

Figure 7.6.1.3.15

7.6.1.4 Add new tab

Follow the procedure below to add new tab.

1. Click E‘ to add new tab.

Real-time data collection 2.185 - *

File Tools Sessions

Figure 7.6.1.4.1
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2. Complete adding new tab.

Real-time data collection 2.185 - X

File Tools Sessions

/sample [ 2

Figure 7.6.1.4.2

7.6.1.5 Sampling settings

Users can set sampling number and sampling rate based on requirement, and perform background
updating.

B Sampling number and sampling rate

Table 7.6.1.5.1

Item Description

Sampling number | Sampling number of each variable.

Sampling rate Sample a data every number of interrupts decided by users.

1. Set sampling number and sampling rate to decide collection frequency, collection cycle and
collection time.

& If users set sampling number as 200000 and sampling rate as 2, the following results will be
automatically calculated by Thunder: collection frequency is 16000 Hz, collection cycle is

Example 0.0625 msec and collection time is 12.5 sec.
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Real-time data collection 2.185 - x

File Tools Sessions

Figure 7.6.1.5.1

2. Click Start(F5) to collect waveform. After 12.5 seconds, 200000 samples are collected and
waveform collection is done.

Real-time data collection 2.185 - *

File Tools Sessions

mple (4 by

Figure 7.6.1.5.2

7-44 HIWIN MIKROSYSTEM CORP.



HIWIN.

MD12UE01-2112
E1 Series Servo Drive Thunder Software Operation Manual

Monitoring
B Background updating

If users check Upd vars, the values or waveform outside “Real-time data collection” window will still
be updated in real-time during data collection.

Real-time data collection 2.185

File Tools Sessions

Figure 7.6.1.5.3
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7.6.2 Plot view

“Plot view” window displays the waveform generated by real-time data collection. Refer to Display

waveform to open “Plot view” window.

(3) 4) ) () ((8) (9)
g Mega-Fabs Plot view 9.13 - O X
(1) FIELEW Tools Plots 4 & 1 I AL
(2) —|HE= N R @ (@ im0
[V X_enc_pos_cunit | Yooog g
(5?000
0 1
50000
Iv 3 vel_fof 150,
100, g
50,
0 2
50
-100;
04/Jun/2020 07:07:58 0 2 3 4 s s 7 8 a 10
Time (sec)
Range: 0..333402 d=333403 Total=333403
Figure 7.6.2.1
Table 7.6.2.1
No. ltem Description Reference
Users can load waveform file (*.gpp) to “Plot view” _
Open _ section 7.6.2.1
(1) | File window.
Save Users can save waveform as waveform file (*.gpp). section 7.6.2.2

(2) | Set show mode

Users can set the waveforms to be displayed in “Plot

view” window.

section 7.6.2.3

©)

views

Set maximum number of graph

Users can set the channels to be displayed in “Plot

view” window.

section 7.6.2.4

(4) | Zoom the area between cursors

Users can zoom in the area between cursors.

section 7.6.2.5

(5) Undo zoom

Cancel zoom in the area between cursors.

section 7.6.2.6

(6) Redo zoom

Zoom in the area between cursors again.

section 7.6.2.7

(7) | FFT

Users can perform FFT calculation on waveform.

(8) | Statistics table

It is the column which displays the status of

waveform.

section 7.6.2.8

(9) Math operation

Users can perform math operation on waveform.
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7.6.2.1 Open
1. Click Open in File.
FF Mega-Fabs Plot view 9.13 - m} x
File View Toals Plots
Goen BRI R
Save
Opensingle plot(s) e g
Save to TXT file 000
Save to TXT file (with Time)
Open from TXT file 0 1
Save to BMP file
000)
Print
Reset plots 150
[
100,
50)
0 2
-50)
-100)
04/Junf2020 07:07:58 3 . 3 n z B = 0 B -
Time (sec)
Range: 0...333402 d=333403 Total=333403 [ )
Figure 7.6.2.1.1
. * .
2. Select waveform file (*.gpp), and click Open.
ZE Open x
4 » ThisPC » DATA(D:) » HIWIN_Manual v | O Search HIWIN_Manual yl
Organize Mew folder 2~ [ 9
~ Mame Date modified Type Size
3t Quick access
I [ HIWIN.gpp 8/13/20201:0PM  GPP File 64KEI
Za OneDrive
[ This PC
_J 3D Objects
[ Desktop
Documents
3 Downloads
J’S Music
[&=] Pictures
B Vvideos
i Windows (C:)
- DATA (D:)
= temp (\\mikro_s02) (P:)
wa mhdfs Mimikrn <021 (57 b
File name: \,‘ graph file (*.gpp) ~

HIWIN MIKROSYSTEM CORP.
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7.6.2.2 Save

1. Click Save in File.

F Mega-Fabs Plot view 9.13 - O x
File View Tools Plots
Qe AN A = = =N EE R A
I Save I
Opensingle plot(s) e g
Save to TXT file 000
Save to TXT file (with Time)
Open from TXT file 0 1
Save to BMP file
000)
Print
| Reset plots 150
100
50|
0 2
-50)
-100
04/Junf2020 07:07:58 3 3 n z B B =
Time (sec)
Range: 0...333402 d=333403 Tolal=333403 | )

Figure 7.6.2.2.1

2. Key in file name of waveform file (*.gpp), select archive path, and click Save.

E Save As

T » ThisPC » DATA(D:) » HIWIN_Manual

Organize * Mew folder

# Quick access
G OneDrive

O This PC
_J 3D Objects
[ Desktop
Documents
* Downloads
Ji Music
[&] Pictures
B Videos
e Windows ()
- DATA (D:)

Name

Date modified

v

Type

Mo items match your search.

<]

Search HIWIN_Manual P

=- @

Size

IFiIe name: |

Save as type: | graph file (*.gpp)

# Hide Folders
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7.6.2.3 Set show mode
1. Click “Set show mode” icon.
FF Mega-Fabs Plot vie — m] ®
File Vi Tools  Plots
SIEEx = (S =z [ E R @0 e 8
F H_vel_fof ‘ 150)
100) g
50|
0 1
-50
-100]
F ¥_enc_pos_cunit 100000| g
50000
0 2
-50000)
041Jun/2020 07:07:58 7 . B z n : o
Time (sec)
Range: 0..333402 d=333403 Total=333403 |Sa\¢e to: DAHIWIN_ManualHIWIN.gpp )
Figure 7.6.2.3.1
2. Select All graphs to observe all recorded waveforms.
! Mega-Fabs Plat view 9.13 — m} X
File View Toals Plots
N T Ny = = [ A N R A
v Al grpshs 150)
Only graph 1 ] 100 g
Only graph 2 =0l
Only graph 3
0 i
Only graph 4
Only graph 5 -50
Only graph 6 ~100
Cnly graph 7
Only graph 8 T 100000 g
50000,
0 2
-50000|
04/Juni2020 07:07:58 7 - z = a z -
Time (sec)
Range: 0..333402 d=333403 Total=333403 |Save to: DAHIWIN_ManualHIWIN.gpp -

Figure 7.6.2.3.2
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FF Mega-Fabs Plot view 9 — m} *
File View Tools Plots
IBEEE=2 (S | Fatz 2 Ko @ & o= o ¢ 3G 8
F X_vel_fof ‘ 150)

100)
a0
0 1
-50
-100)
F ¥_enc_pos_cunit 100000| g
50000,
0 2
-50000)
041Junf2020 07:07:58 7 . B B n z 5 = z 5 =
Time (sec)
Range: 0..333402 d=333403 Total=333403 |Sa\de to: DAHIWIN_ManualHIWIN.gpp -
Figure 7.6.2.3.3
3. Select Only graph to observe the desired waveform.
! Mega-Fabs Plot view 9.13 — m} X
File View Tools Plots
BEBE* TG g = = A N A
All h
grer ] 140
~  Onlygraph1 1201
e
nly grap g0l
Only graph 4
Only graph 5 £l
Only graph & “a
Only graph 7 20 .
Only graph 8 0
-20)
-40)
-60)
-80)
-100]
-1204
-140]
040JUni2020 07:07:58 T - 5 z a z % = 7 5 g
Time (sec)
Range: 0..333402 d=333403 Total=333403 |Save to: DAHIWIN_ManualHIWIN.gpp -

Figure 7.6.2.3.4
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 Mega-Fabs Plot view 9.13 - m} X
File View Tools Flots

EEEEEEIE RN - PRI

v X_vel fbf
140)

120
100
80
60
40
20)
0
20
-40)
-60)
-0
-100)
-120)

-140
04/Juni2020 07:07:58 0 4 2 3 4 5 g 7 B g 10

Time (sec)

Range: 0...333402 d=333403 Total=333403 |Save to: DAHIWIN_ManualHIWIN.gpp "

Figure 7.6.2.3.5

7.6.2.4 Set maximum number of graph views

1. After clicking “Set maximum number of graph views” icon, users can select the maximum number of
displayed waveforms.

! Mega-Fabs Plat view 9.13 — m} X

File View Toals Plots

= N T Y = = RN N R A
E U g ] 100000
v 2graphs
3 graphs 50000
4 graphs

5 graphs 0
6 graphs

7 graphs -50000|
8 graphs

F K_vel_fof ‘ 150 %

100)
50
0 2
-50
-100
044uni2020 07:07:58 0 1 2 3 4 5 5 5 8 9 10
Time (sec)
Range: 0..333402 d=333403 Total=333403 |Save to: DAHIWIN_ManualHIWIN.gpp -

Figure 7.6.2.4.1
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4 Mega-Fabs Plat view 9.13 - m} x
File View Tools Plots
FEEEEEIEE N A R I R

F ¥_enc_pos_cunit

F S ‘ "’WWM

e e e e e |

04/Jun/2020 07:07:58 9 Z 3 4 5 5 7 8 9 10

Time (sec)

Range: 0..333402 d=333403 Total=333403 |save to: DAHIWIN_ManualHIWIN.gpp y

Figure 7.6.2.4.2

2. To put the variable to another channel, hold the variable box and drag it.

 Mega-Fabs Plot view 313 — O X

File Wiew Tools Plots

[EEE~ 2 Bl | =tz 2 [EK 7R & L= = 5[5

F X_enc_pos_cunit | VW\/\W 1|

F e I MWWWM

04iJun/2020 07:07:58 0 1 2 3 4 5 6 ri 8 9 10

Time (sec)

Range: 0...333402 d=333403 Total=333403 |Save to: D:AHWIN_WanualHIWIN.app A

Figure 7.6.2.4.3
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(1) If the maximum number of displayed waveforms is less than the actual number of
waveforms, the window will display the top waveforms.
Information (2) To observe two waveforms at the same channel, check the box in front of the variable.

FF Mega-Fabs Plat view 9.13 - O X
File View Tools Plots
EB g i [ v e [ & meon oF O F

100000) %

80000|

60000|

40000)

20000/

i
0)

-20000)|

-40000}

-60000}

-30000|
04/uni2020 07:07:58 0 1 2 3 4 s s 7 g g 10

TImE[SEE}
Range: 0..333402 d=333403 Total=333403 Save to: D:'\HIWIN_Manual\HIWIN.gpp
Figure 7.6.2.4.4

F# Mega-Fabs Plot view 9.13 — O *

File WView Tools Plats

E|=] li i HR mE R @0 s ]

[V X_enc_pos_cunit
- 100000
([ fvelor
80000
60000]
40000
20000]
1
0

S VUV

-60000)
-80000)
04/Juni2020 07:07:58 0 1 2 3 " 5 5 7 P g 10
Time (sec)
Range: 0..333402 d=333403 Total=333403 Save to: DHIWIN_WManual\HIWIN gpp
Figure 7.6.2.4.5
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7.6.2.5 Zoom the area between cursors

1. To observe the waveform of a certain area, get blue solid line (left-click) and get blue dashed line

(right-click) to frame the area to be observed.

FF Mega-Fabs Plat view 9.13
File View Tools Plots

EEEERETIRR AL ] = 1= i AR

v X{_enc_pos_cunit 1
7,458

100000

50000

0

Right-click
Ao 1]
100
50|
0
-50
-100)
04/Jun/2020 07:07:58 5 1 5 3 4 N 5 7 g g 10
Time (sec)
di=—2_878 1,dt=08.481232H= d8amp: —66,496
Range: 0..333402 d=333403 Total=333403 | )
Figure 7.6.2.5.1
2. Click “Zoom the area between cursors” icon to zoom in the framed waveform.
— O ®

! Mega-Fabs Plat view 9.13
File View Tools Plots

I B R - T I

v ¥_enc_pos_cunit 1
r; = 4 100000)

50000

0

-500001

F K_vel_fof 4 150
?5.4311
100

50,

0

-50)
-100]

04/Jun/i2020 07:07:58 0 1 2 3 4 5 6 7

Time (sec)

dt=-2._878 1/dt=-0.481232H= dSamp: —66,496
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Figure 7.6.2.5.2
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=2 g — m] *
File View Tools Plots
[EEE~ =[S | Fztz g [ @H | @m0 ¢ 348
r7 X_enc_pos_cunit ‘ 100000
Z85 80000

50000
40000
1
20000
0
20000
-40000
v ¥ _vel_fbf
74.2239 -~
50
0 2
-50
-100
044un2020 07:07:58 25 28 3 3.2 34 16 38 4 42 44
Time (sec)
Range: 79887..144536 d=64650 Total=333403 [ P
< >

Figure 7.6.2.5.3

7.6.2.6 Undo zoom

Click “Undo zoom” icon to cancel zoom in the waveform.

g ega-Fabs Plot view 9.13 — m] 3
File View Tools Plots
ELE At xR m R R @ o r 3
F ¥_enc_pos_cunit ‘ 100000
2B 80000)
60000
40000)
i
20000,
0|
-20000|
-40000|
v X_vel_fbf
74.2237 100
501
0| 2
-50
-100
04/Junf2020 07:07:58 26 28 3 32 34 36 38 4 42 44
Time (sec)
Range: 7T9887...144536 d=64650 Total=333403 -
< >

Figure 7.6.2.6.1
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4 Mega-Fabs Plat view 9.13 - m} x
File View Tools Plots
EEEIEEN =N AL Al = SR A
Es)é_enc_pos_cunit 100000 g

50000
o 1
-50000)
v X vel fof 150) g
74.223%
-100)
501
0 2
-50
-100
04/Jun/2020 07:07:58 0 1 5 3 4 5 5 7 8 9 10
Time (sec)
Range: 0..333402 d=333403 Total=333403 | A

7.6.2.7 Redo zoom

Figure 7.6.2.6.2

If “Undo zoom” function has been used, users can click “Redo zoom” icon to zoom in the waveform again.

— O *
e 7 R @ @ [ == o F B
v ¥_enc_pos_cunit
r;ss 100000 g
50000,
o i
-50000,
W X_vel_fol 150)
74.2237
100)
50
o 2
-50
-100
04/Juni2020 07:07:58 g 1 2 3 4 5 5 7 a g 10
Time (sec)
Range: 0..333402 d=333403 Total=333403 y
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File View Tools Plots
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50000
40000
1
20000
0
-20000)
-40000)
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< >
Figure 7.6.2.7.2

7.6.2.8 Statistics table
Click “Statistics table” icon to observe the related information of waveform.
g ega-Fabs Plot view 9.13 — m] 3
View Tools Plots
Bk 2 [ 1 | [tz |Ex,ﬁm¢]|ﬁ|ﬂ|neu I T
Es)s(_enc_pos_cunit ‘ 100000) g
50000
d 1
-50000)
W X_vel_fof 150 g
74.2239
100)
50)
o 2
-50
-100
0441Un2020 07:07'58 7 - z = A z 7 = =
Time (sec)
Range: 0..333402 d=333403 Total=333403 A

Figure 7.6.2.8.1
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E Plot statistics — >
|;_I ¥_enc_pos_cunit | X_wel_fbf
Type: Long(32 bit) Float{32 bif)
Maximum: 106,557 149 664
Maximum at sample: | 302 362 162 476
Minimurm: -92 854 -140.354
Minimum at sample: | 330,986 99 343
Ayerage: 253101 -1.24263
pZ2p = max-min: 199,411 290018
ripA=p2pifverage: TaT.872% -23339%
rms (sigmal: 495249 56.473
Ripple=rmsiAverage:; |195.673% -4544 63%
Range: 0...333402, delta=333403, total 333403
Ts=3.125e-5

Figure 7.6.2.8.2
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8.1 Brief introduction

When an alarm or a warning occurs, Thunder main window will respond in real-time. Besides, it records
the past alarm messages, elaborates the possible causes, and provides manual troubleshooting methods
in Error log.

Real-time monitoring
When an alarm or a warning occurs, Thunder main window will monitor and respond in real-time.

Error log
Error log provides the detailed descriptions of alarm, possible causes and corrective actions. Besides, it
can also save and track the history of alarm.
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8.2 Real-time monitoring

8.2.1 Brief introduction

Real-time monitoring mainly checks if there are abnormal signals triggered in servo drive. Some are alarm
signals must be immediately dealt with; some are warning signals do not need to be immediately dealt
with but with high risk. The differences of these two kinds of signals, phenomena, causes and corrective
actions.

Alarm monitoring
Alarm monitoring will stop the motor when an alarm is triggered, and the alarm will be displayed in Thunder

main window in real-time.

Warning monitoring

Although warning monitoring will not immediately stop the motor when a warning is triggered, some
warning types may trigger alarm signals. Compared to alarms, warnings are the notifications do not need
to be immediately dealt with.

8.2.2 Alarm monitoring

When servo drive triggers an alarm signal, Thunder main window will display a flashing red message in
real-time. The motor will be immediately disabled. At this time, users must deal with it immediately. Refer
to section 13.2 in “E1 Series Servo Drive User Manual’ for the detailed alarm types, phenomena and
corrective actions. As for motor stopping methods for alarm, refer to section 6.9.2 “E1 Series Servo Drive
User Manual”.
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File_Took Settings Help
ERT
B-E1 X
Lomd, ED1SVI-1022-00-00 (|8
| Ver. 268
1 Typ. Vokags command and |

Res. 23 bits_ 5.38

Typ. WA
Ver. N/A
~CHL WA
cH2. HiA

G e ‘ AL810 Battery error
No Warning

Wseno e ady
MDrive ready

¥ Main power is no

e AL810 Battery error

[RF Motor parameters are sel
msto
W Seno on input h ®
W Ganry mods Motion Control and System Technology

Figure 8.2.2.1

8.2.3 Warning monitoring

When servo drive triggers a warning signal, Thunder main window will display a flashing yellow message
in real-time. Compared to triggering an alarm signal, triggering a warning signal belongs to the notification
does not need to be immediately dealt with. However, high-risk abnormal phenomenon may still occur.
Refer to section 13.3 in “E1 Series Servo Drive User Manual” for the detailed warning types, phenomena
and corrective actions.

File _Tools Settings Help Advanced

2w
&-E1 X
el ED1S-VI-1022-00-00

Typ. Seral
Res. 23bits 838

i Typ. Serial
" Res. 23 bis, .38

Typ. WA
Ver. A
CHL NiA
CH2. Wi

No Error
ALSAZ Overtravel (LL) AL9A2 Overtravel (LL)

M Seno ready
W Drive ready
[’ Wain power is normal
[ Ho alarm oceurs
[ Wiotor parameters are s
e AL9A2 Overtravel (LL) HI"WIN
Wso
I Servo on input ®

W Gantry mado Motion Control and System Technology

Figure 8.2.3.1
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8.3 Error log

Follow the procedure below to open “Error log” window and learn how to perform the functions in the
interface.

1. To open “Error log” window, select Tools in the menu bar and click Error log, or directly click the
flashing red message in Thunder main window.

File | Tools = Settings Access Help

Figure 8.3.1

File Tools Settings Help
[~ HWIN
E-El X
-~ Mdl. ED1S-VN-1022-00-00
Ver. 2.6.11
- Typ. Voltage command and
Pwr. 220V, 1kW
[ Position mode wit!
N/A
. Position mode

T}'p AC servo
o--Mdl. FNMST5209

- Typ. Serial

AL810 Battery error

No Warning

Figure 8.3.2
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2. Each triggered alarm will be recorded in “Error log” window. If the interval of the same triggered alarm
is less than one hour, the alarm will only be recorded once; if the interval exceeds one hour, the alarm
will be recorded in History.

Errorlog - O X

Last ermror

Last error: AL810 Encoder battery undervoltage (9)

H

| MNo. | Ewormessage | Time |
| Encoder battery u ge 33d 07
Power cable open pl H (2)
ALBDD | Encoder absolute position lost | 131day-16:02.00
ALB0D | Encoderabsolute positionlost | 130day-06:01:00
AL820 | Encoder communication error | 130day-02:17:00
ALBFOD | Excellent Smart Cube (ESC) inte... | 124day-04:47:02
ALBFD | Excellent Smart Cube (ESC) inte... | 123day-07:28:02
(5) ALBFO | Excellent Smart Cube (ESC) inte... | 123day-05:03:02
ALBFO | Excellent Smart Cube (ESC) inte_ | 123day-03:41-02 (3)
ALBFD | Excellent Smart Cube (ESC) inte... | 121day-21:38:02
ALBFO_ ! Excellent Smart Cube (ESC) inte... | 121day-20:12:02
ALBFO | Excellent Smart Cube (ESC) inte. | 121day-18:51:02
ALBFD | Excellent Smart Cube (ESC) inte... | 121day-17:48:02
ALBFO ! Excellent Smart Cube (ESC) inte... | 121day-16:46:02
ALBFO | Excellent Smart Cube (ESC) inte. ; 121day-03:36:02
ALBFO | Excellent Smart Cube (ESC) inte... | 121day-02:34.02 (4)

(6) (7) (8)
Figure 8.3.3
Table 8.3.1
No. ltem Description
(1) | Lasterror Display the current alarm code.
(2) | Cause Show all the causes which may trigger the alarm.

(3) | Confirmation method Users should check if software or hardware is correctly set based on Cause.

If the alarm still cannot be eliminated after confirmation, follow the corrective
(4) | Corrective action
actions here to eliminate the alarm.

Life cycle:

Record the total time cumulated during the power-on time of servo drive.
No.: The alarm code displayed in servo drive.

Error message: The message of alarm code.

(5) History Time: The time that the alarm is triggered.

E History can only display the latest 16 alarm
messages at most.

Information
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(6) Refresh Update the information of History.
(7) | Clear history Clear all the alarm messages in History.
(8) | Save Save the current alarm messages as a text file.

9)

Clean error RST) signal, refer to section 13.2.3 in “E1 Series Servo Drive User Manual’

Reset alarm; this function is the same as using alarm reset input (ALM-

for details.

i

Example

Take Figure 8.3.3 as an example:

The cumulative power-on time of servo drive is 133 days, 6 hours, 9 minutes and 15 seconds.

No. Error message Time

AL810 Encoder battery undervoltage 133day-05:54:07

Alarm code (No.): AL810
Alarm message (Error message): Encoder battery undervoltage
Trigger time (Time):

The cumulative power-on time of servo drive is 133 days, 5 hours, 54 minutes and 7 seconds.
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9.1 Brief introduction

The special functions supported by Thunder are introduced in this chapter. Users can use them based on
different situation. The setting methods and timing of usage will be explained as follows.

9.2 Multi-motion setting

9.2.1 Brief introduction

Multi-motion applications, such as food filling and food sorting, can be achieved by this function. With a
few input signals, multi-motion movement can be performed. “Multi-motion setting” window allows users
to set motion number, the corresponding input pin of each motion, type and other parameters. After the
setting is done, users can save multi-motion parameters to servo drive or as multi-motion parameters file
(*.mtk), read multi-motion parameters from servo drive, or load multi-motion parameters file (*.mtk) from

file.

(1) This function is not available for Fieldbus servo drive except mega-ulink model (ED1F-H),

©

Important (2)

since Fieldbus servo drive cannot enable the motor with 1/0O signals.
After the function is used, PDL can only support up to 1 task.
(3) The multi-motion functions corresponding to different version of Thunder installation file

are given as follows.

Table 9.2.1.1
Version Function

Version of Direct drive

Thunder Firmware motor (DM), | Linear motor AC servo Electronic
installation version Torque motor (LM) motor gear ratio

file (TM)

1.4.8.% 246

1.6.19.$ 2.6.11 Vv \Y,

1.717.% 2.6.11 Vv \% \Y,

1.717.% 2717 Vv \% \Y \Y,
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The steps to set multi-motion parameters and activate multi-motion function are given as follows.

Table 9.2.1.2

Step Description Reference

Preparation
1 section 9.2.2
Configure input pins and set electronic gear ratio and control mode.

Set multi-motion parameters
2 section 9.2.3
Set motion number, type and motion parameters.

Send to drive
3 section 9.2.4
Save parameters to servo drive and activate multi-motion function.

(1 B

® e @ @eE o ®)

Absolute move Shortest path

Relative move Negative

JoG Positive

Indexing movement-1 Positive

Figure 9.2.1.1
Table 9.2.1.3
No. Item Description Reference
Add or modify motion number and the configuration of
(1) | New or Modify ) ] section 9.2.3
input pins.
(2) | Load from file Load multi-motion parameters file (*.mtk). section 9.2.6

. Save the set multi-motion parameters as multi-motion ]
(3) | Save as afile _ section 9.2.7
parameters file (*.mtk).

Read and display the multi-motion parameters saved in
(4) | Read from drive ) section 9.2.5
servo drive.

Clear the multi-motion parameters saved in servo drive ]
(5) | Clear data section 9.2.8
and disable multi-motion function.
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Save the set multi-motion parameters to servo drive and
(6) | Send to drive section 9.2.4
activate multi-motion function.

Test run for multi- Test the motion and ensure the configuration of digital

(7) section 9.2.10
motion input pins.
Multi-motion

(8) Users can set type of motion and parameters here. section 9.2.3

parameters setting

(9) | Advanced setting Users can set the reset threshold of multi-turn data. section 9.2.11
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9.2.2 Preparation

Follow the procedure below to complete preparation.

1.

2.

Once motion number is decided, users can get the number of input pins to be set. The following table
shows the relationship of motion number and the number of input pins to be set.

Table 9.2.2.1
Motion number Number of input pins to be set

1 2

2~3 3
4~7 4
8~15 5

16 ~ 31 6
32~63 7

64 8

Go to “I/O configuration” window and set all the input pins for multi-motion function as Not configure.
Refer to 1/0O configuration or section 15.2.6 in “E1 Series Servo Drive User Manual” for the setting

method.

Input signal setup  Output signal setup

SON
1 (CNE-33) |

PCON
12 (CNE-30)

¥ User define N-OT P.OT

14 (CNB-27)

|17 (CN6-32) [

Input number

13 (CN6-29)

Signal type ﬂ}se active @ Close active @ Close active : Close active ! : Close active

Force onfoff /'

<

14 (CNB-27)

Mot configure

Figure 9.2.2.1

This function can only be operated when the motor is enabled. Therefore, users must save an

©

Important

input pin for S-ON.
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3. Set both numerator and denominator of electronic gear ratio (Pt20E, Pt210) as 1 (not applicable to
Thunder 1.7.17.0 or above), and set control mode (Pt000.CJXO) as A (Internal position mode).

Refer to Parameters Setup for the setting method.

Pt20E 32 1 1

[ Electronic gear ratio (numerator) |

Pt210 1 1 1

[ Electronic gear ratio (denominator) ]

Modify [ Pt000.all ] window

I N K
aEmam

Figure 9.2.2.2

9.2.3 Set multi-motion parameters

Follow the procedure below to set multi-motion parameters.

1. Click “Open multi-motion setting” icon in the toolbar.

.......

~Typ. Vohage command and i
- Pwr. 220V, 1k

sevo
Ml FNMSTE209
Ene.

& nt.

Typ. Serizl
~Res. 23 bits, 8,364

N

Typ. Serizl
Res. 23 bits, 3,389
=-ESC

L Typ. MA
- Ver. MIA
- CHL A
—cH2. NiA

No Error

No Warning

Figure 9.2.3.1
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Click “New or Modify” icon H to open “Set motion number and specify input signal” window. After

2.
keying in “Motion number”, the signal configuration corresponding to each motion will be automatically

generated.

Multi-metion setting

Set motion number and specify input signal

) set motion number and specify input signal

Figure 9.2.3.2

3. Assign input pins of “Signal_Act” and “Signal_0~6".
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Set motion number and specify input signal
v

):I

11 (CNB-33)
12 (CNB-30)
13 (CNE-29)
4

15 {
16

17 (CN6-32)
18 (CN6-31)
19 (CN6-9)
110 (CNG-8)
N.A.

Figure 9.2.3.3
‘a' : Signal_Act signal is the switch to activate multi-motion function. Users can change the level of
e Signal_Act signal to activate or deactivate multi-motion function.
Important
Motion#1 is the combination of 12 and 15, and Signal_Act | Signal_1 Signal _0
I5 is the Signal_Act signal. To activate | Motion#1 15 - 12
Example Motion#1, host controller must trigger 12 first | Motion#2 15 13 R

and then trigger 15. To activate Motion#1

again, host controller must change the level of 15 first before triggering 12 and 15.

4. After the setting is done, click Apply.

Set motion number and specify input signal

N
v

Figure 9.2.3.4
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X

Informaticn
One input can only be assigned with one input function,
Go to "Tools™->"1/O configuration™ and check the requested
input is not assigned with any input function yet.
Figure 9.2.3.5

The default of each motion is N.A..

Multi-motion setting

An information window will pop up. Click OK and check if there is a conflict in input signal configuration.

After the signal configuration is done, the window will generate the corresponding motion number.

7. Select type of motion and set the corresponding parameters.

Multi-motion setting

Absolute move

Figure 9.2.3.6

Shortest path

Relative move

Negative

JOG

Positive

Indexing movement-1

Positive

9-10

Figure 9.2.3.7
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Table 9.2.3.1

Type of motion Position Velocity Direction Number of station
Absolute move \Y \Y Vv --
Relative move \Y \Y Vv --
Indexing movement-1 -- Vv \% Vv
Indexing movement-2 -- Vv \% Vv
JOG - \ \ -
Homing -- -- -- --
Customized motion -- -- -- --

V: Need to key in or select the parameter.

--: No need to key in or select the parameter.

(1)

(0) 2
o ()

JOG is “high level trigger”, while others are “rising edge trigger”.

Motor with linear mechanism only supports Absolute move, Relative move, JOG, Homing

Important and Customized motion; it does not support Indexing movement.
E Position and velocity support Display unit setting function. The corresponding values will be
displayed based on the display unit selected by users.
Information
ﬁ (1) Absolute move: Move the motor to the position specified by users with the velocity and
direction specified by users.
Term (2) Relative move: Move the motor for a distance specified by users with the velocity and

(4)

©®)

(6)

direction specified by users.

Indexing movement: The position of each station will be automatically calculated by the
number of station specified by users. After the command is triggered, the motor will move
to the next station with the velocity and direction specified by users.

Indexing movement-1: If the motor is disabled and moved to other position during
indexing movement, the first command after the motor is re-enabled will move the motor
to the last target station.

Indexing movement-2: If the motor is disabled and moved to other position during
indexing movement, the first command after the motor is re-enabled will move the motor
to the next station closest to the current position.

Homing: If incremental encoder is used, its homing method is the same as the homing
method set in section 5.3.

Customized motion: Users can edit motion process in user.pdl based on the example
format (refer to section 9.2.9). After the command is triggered, the motor will do the

movement based on the motion process designed by users.
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Take four stations and 90 degrees movement as the motion
planning. When the servo drive receives the command and

Example moves the motor from 0 degree to 90 degrees, the motor is

270
disabled due to an error. During troubleshooting, the motor is

accidentally moved to the range between 90 to 180 degrees.

180

When the motor is re-enabled and the command is given:
€ Indexing movement-1 will remember the last target station, so it will go back to 90
degrees.

€ Indexing movement-2 will move to 180 degrees, the next station for the current position.
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9.2.4 Send multi-motion parameters to servo drive and activate multi-motion
function

Follow the procedure below to save the set multi-motion parameters to servo drive and activate multi-
motion function.

1. Click “Send to drive” icon .

Multi-metion setting - m] X

Absolute move Shortest path

Relative move X Negative

JOG Positive

Indexing movement-1 Positive

Figure 9.2.4.1

2. Read the message window and click Yes. At this time, the servo drive will automatically change
electronic gear ratio to 1:1 (not applicable to Thunder 1.7.17.0 or above) and control mode to Internal
position mode.

| Absolute move

Relative move

Indexing movement-1

Activate multi-motion function

Click on YES button to activate multi-motion function. The
following parameters will be changed at the same time,

1. Electronic gear ratio is changed (Pt20E and Pt210) to 1:1.

2. Control mode (PEOD0.O0OX0) is switched to internal position
maode [A)

I Yes I Mo

Figure 9.2.4.2
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3. After the servo drive is power cycled, “Activate multi-motion function success!” window will pop up.
After users click OK, the data will be successfully saved to servo drive and multi-motion function will

be activated.

Activate multi-motion function X

@ Activate multi-motion function success!

Figure 9.2.4.3

9.2.5 Read multi-motion parameters from servo drive

Click “Read from drive” icon m to read and display the multi-motion parameters saved in servo drive.
Users can modify motion number, the configuration of input pins, type of motion and other motion

parameters before saving them to servo drive again.

Multi-motion setting

Absolute move Shortest path

Relative move X Negative

JOG Positive

Indexing movement-1 Positive

Figure 9.2.5.1
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9.2.6 Load multi-motion parameters file (*.mtk)

Load multi-motion parameters and display them on “Multi-motion setting” window.

1. Click “Load from file” icon .

Multi-motion setting - [m] x

Figure 9.2.6.1

2. Select multi-motion parameters file (*.mtk), and click Open.

Open X
- v 4 > ThisPC » DATA(D:) » HIWIN_parameter files v O Search HIWIN_parameter files 0

Organize * MNew folder Bz~ M o

I This pC ~ MName Date medified Type Size

) 30 Objects | [ Multi Motion_Params.nmtk 7/21/2020 205PM  MTK File 2k |
[ Desktop

Documents

‘ Downloads

Jﬂ Music

[&] Pictures

B Videos

i Windows (C:)

= DATA (D)

== temp (\\mikro_s02) (P:)

= mhdfs (\\mikro_s02) (5:)

= 1312-qc (\\mikro_sD2\faxS\out)

Q Network

File name: ~ | | Parameter file (*.mtk) w ‘

I Open I | Cancel |

Figure 9.2.6.2
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9.2.7 Save multi-motion parameters file (*.mtk)

Save the set multi-motion parameters as multi-motion parameters file (*.mtk).

1. Click “Save as a file” icon E

Multi-motian setting

Figure 9.2.7.1

2. Key in file name of multi-motion parameters file (*.mtk), select archive path, and click Save.

Save As
€« - -
Organize = MNew folder

[ This PC
) 3D Objects
[ Desktop
Documents
‘ Downloads
J\ Music
[&] Pictures
B Videos
i Windows (C:)
- DATA (D:)
== temp (\wnikro_s02) (P:)
== mhdfs (\mikro_s02) (5:)
= r312-qc (\\mikro_s02\faxS\out) (X:)

-

» ThisPC » DATA (D) > HIWIN_parameter files

~
Narne

D Multi_Meotion_Params.mtk

X
v @& Search HIWIN_parameter_files 0
- @

Type Size

MTK File 2KB

I File name:

Save as type: | Parameter file (*.mtk)

~ Hide Folders
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9.2.8 Clear multi-motion parameters and disable multi-motion function
Clear the multi-motion parameters saved in servo drive and disable multi-motion function.

1. Click “Clear data” icon ’ﬁ

Multi-motion setting - [m] x

Figure 9.2.8.1

2. Read the message window and click Yes. At this time, the servo drive will be power cycled.

Disable multi-motion function

oy Y Are you sure you want to disable the multi-motion function
¥ and clear the multi-motion information in the driver?

Figure 9.2.8.2

3. After the servo drive is power cycled, “Disable multi-motion function success!” window will pop up.
After users click OK, the multi-motion parameters saved in servo drive will be successfully cleared

and multi-motion function will be disabled.

Disable multi-motion function *

e
@ Disable multi-motion function success!
k. ¥ 4

Figure 9.2.8.3
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9.2.9 Instructions for customized motion

Follow the procedure below to use customized motion.

It is applicable to Thunder 1.6.11.0 and firmware version 2.6.11 or above.

©

Important

Refer to section 9.2.3 and 9.2.4 to activate multi-motion function.
Copy the example format below to PDL editing window.

/*The customized PDL sample for multi-motion function*/
#define INIT ©

#define RUN 1

#tdefine END 2

/*Each motion number should be the same as the multi-motion setting in Thunder.*/

#tdefine motionl 1
#tdefine motion2 2
#tdefine motion3 3

#tdefine motion4 4

#task/01;

MotionSample:
till(CsMotion_Flag = RUN);
if(MotionSel = motionl)do

/*Motion process
Do something*/
CsMotion_Flag = END;
end;
if(MotionSel = motion2)do
/*Motion process
Do something*/
CsMotion_Flag = END;
end;
if(MotionSel = motion3)do
/*Motion process
Do something*/
CsMotion_Flag = END;

end;
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if(MotionSel = motion4)do
/*Motion process
Do something*/
CsMotion_Flag = END;
end;
goto MotionSample;

ret;
E (1) CsMotion_Flag is the flag to judge the motion status; O indicates no motion, 1 indicates
in motion, and 2 indicates motion ends.
Information (2) MotionSel is the motion number set in “Multi-motion setting” window.

3. Modify #define motionl 1 and so on in sequence to make them be the same as the motion number
in “Multi-motion setting” window.

@ Multi-motion setting - m] X

IFi[S] 2e

Absolute move 1,000 60 Shortest path —
Relative move 5,000 60 Positive —
JOG = user.pdl =

/%The customized PDL sample for multi-motion functionx/
#define INIT ©

Indexing movement-1 - #define RUN 1

#define END 2

Homing Operation -

ndexingmosement2 - should be the same as the multi-motion setting in Thunder.x/

Customized motion = #define motion7 7
- - #define motiond &
Customized motion #define motiong 9
Customized motion . #define motion10 10
ER b bbbtk Main===========-=-----=----o---o-o ®/
Customized motion - #task/01;
MotionSample:

till{CsMotion_Flag = RUN);
if(MotionSel = motionT)do
/xMotion process
Do somethingx=/
CsMotion_Flag = END;
end;
if(MotionSel = motion8)do
/%Motion process
Do somethingx/
CsMotion_Flag = END;
end;
if(MotionSel = motion9)do
/xMotion process
Do somethingx=/
CsMotion_Flag = END;
end;
if(MotionSel = motion10)do
/%Motion process
Do somethingx/
CsMotion_Flag = END;

end;
goto MotionSample;
retﬂ
Figure 9.2.9.1
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4. Edit motion process based on the requirement.

user.pdl =

/%The customized PDL sample for multi-motion functionx/

#define INIT 0O
H#define RUN 1
#define END 2

/xEach motien number should be the same as the multi-motion setting in Thunder.x/

#define motion7 7
H#define motiond 8
#define motion9 9
#define motionl® 10

#task/01;
MotionSample:

till(CsMotion_Flag =

if(MotionSel = mot
/xMotion process
Do somethingx/
sMotlon_Flag =
end;

if(MotionSel = mot
*Motlion process
Do somethings=/

end; -

onSel = mo
sMotion_Flag =
MotionSe

= _mo

sHotion_Flag =
end;

goto MotionSample;

ret;|

/=Motion process
Do somethingx/
/=Motion process
Do _somethingx=

RUN) ;
onT)do

-ND ;

on8)do

Figure 9.2.9.2

5. Refer to section 9.5.3 to compile and save PDL. After that, customized motion can be used.
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9.2.10 Test run for multi-motion

With “Test run for multi-motion” window, users can test the motion and ensure the configuration of digital
input pins. Complete the setting of multi-motion parameters before opening this window.

(1) Before test run for multi-motion, complete Servo Drive Configuration first and ensure
E servo drive’s status is at “Servo ready” state. Refer to section 7.4 in “E1 Series Servo
Information Drive User Manual” for the related inspections.
(2) As for troubleshooting, refer to section 13.4 in “E1 Series Servo Drive User Manual’.
(3) For some servo motors, phase initialization must be done before test run. Refer to section

4.6 for detailed descriptions.

Follow the procedure below to perform test run for multi-motion. Here takes Motion#1 as an example.

1.

Shortest path

Relative move Negative

JOG Positive

Homing Operation

Indexing movement-1

Negative

Indexing movement-2 Positive

Customized motion

djdAfjAjAajafjajaj«
djdjdjajaj4ajaj4

Customized motion

Figure 9.2.10.1

2. Click “Test Run” icon - to open “Test run for multi-motion” window.

Multi-motion setting — [} x

Absolute move Shortest path

Relative move X Negative

Figure 9.2.10.2
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3. Users cannot modify the configuration of digital input pins displayed in this window, since it is based
on the data saved in the servo drive.

E To modify the configuration, close this window and click “New or Modify” icon E to open “Set
motion number and specify input signal” window. After the modification, send the setting to
Information drive.
Test run for multi-motion - m} x

- | Enable | SignalActOn| Clear Signais |

Figure 9.2.10.3

4. Click Enable.

Test run for multi-motion - o x

u _ Deable | SgnalActOn| Clear Sgna |

Figure 9.2.10.4
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5. Select Motion#1 to trigger the corresponding digital input signals in simulated conditions.

Test run for multi-metion - u] X

L __ Disable | SignalActon| Clear signais |

]
L]
L]
L]
L]
L]
L]
L]

Figure 9.2.10.5

6. Click Signal_Act On to trigger the digital input signal corresponding to Signal_Act in simulated
conditions. At this time, servo drive will perform the motion of Motion#1.

Test run for multi-motion - ul X

-

_ Disable | | Signal ActOf _Clear Signals |

L BN BN BN BN BN BN B -l

Figure 9.2.10.6

7.  When the motion is done, click Signal_Act Off to clear Signal_Act signal, click Clear Signals to clear
Signal_0~3 signals, and click Disable.
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E Clear Signals can only clear the digital input signals set in Signal_0~6. It cannot clear
Signal_Act signal.

Information

8. The servo drive will be power cycled after users close “Test run for multi-motion” window.

(2} Test run for multi-motion - a et

Figure 9.2.10.7

9.2.11 Advanced setting

It is the setting for the reset threshold of multi-turn data. When the motor continues to rotate toward a
single direction and the accumulated rotating turns exceeds the upper range value that the encoder can
record, the servo drive cannot keep the information of the multi-turn absolute position after it is power
cycled. To avoid this, when multi-motion function is used with multi-turn absolute AC servo motor and the
rotating turns toward a single direction exceeds the set reset threshold, the servo drive will automatically
reset the multi-turn data of encoder after the multi-motion is done. If the multi-motion is not done but the
motor rotates more than 32000 turns, the servo drive will force the motor to stop and reset the encoder.

‘a' : (1) This setting is only applicable to multi-turn absolute AC servo motor with rotary
oy mechanism.
Important (2) The default value and the upper range value of the reset threshold are both 30000 turns.

(3) During the process of automatically resetting the multi-turn data of encoder, the motor will

be disabled first and re-enabled.
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Follow the procedure below to set the reset threshold.

1. Select Advanced in the menu bar, and click Multi-turn data reset threshold setting to open “Multi-

turn data reset threshold setting” window.

Multi-mation setting
Advanced

Multi-turn data reset threshold setting

e = ERn k€

v

Figure 9.2.11.1

2. Keyin Threshold and click Apply.

Multi-turn data reset threshold setting x

Figure 9.2.11.2

3. Click “Send to drive” icon . After the servo drive is power cycled, the new setting will be applied.

Multi-motion setting
Advanced

Relative move

Figure 9.2.11.3
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9.3 Absolute encoder initialization

9.3.1 Brief introduction

When a system installed with absolute encoder is used for the first time, the absolute encoder must be
initialized. After the absolute encoder has been initialized, encoder data and the related alarms will be
reset.

In the following occasions, absolute encoder must be initialized.

€ Perform tuning for the first time after a machine is installed. Or encoder extension cable has been
removed from motor.

€4 Alarm AL800 (Encoder data backup error) occurs.

€ Multi-turn absolute encoder is reset or its battery has been replaced.

A\CAUTION

€ After multi-turn absolute encoder has been initialized, the home position of the machine will change.

Therefore, the home position must be readjusted. If the home position is not readjusted, false operation may

occur and cause injury or damage to the machine.

(1) Before performing encoder initialization, ensure the motor is disabled.

© (2) In the following occasions, there will be no multi-turn data (The multi-turn data is usually
Important 0.). Initializing absolute encoder is not required. Alarms related to absolute encoder
(AL800) will not occur.
€ Use single-turn absolute encoder or absolute optical (magnetic) scale.
€ Use multi-turn absolute encoder as single-turn absolute encoder (Pt002.C0XOO =
2).
(3) This function only supports EM1 series of AC servo motor.
E (4) This function will completely clear the multi-turn information of encoder. However, it will
Information save the single-turn position and consider the rotary direction of motor. Therefore, users

must pay attention to the setting value of the rotary direction of motor (Pt000.1CICIX).
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9.3.2 Interface introduction

Select Tools in the menu bar and click Absolute encoder initialization to open “Absolute encoder
initialization” window.

File | Tools  Settings Access Help
=]

Figure 9.3.2.1

Absolute encoder initialization - O =

(1)
(4)
2)
3)
Figure 9.3.2.2
Table 9.3.2.1
No. Item Description Reference

When it lights up in green, the servo drive is at “Servo OFF”
(1) Servo off .

state.

When it lights up in green, the encoder type is multi-turn
(2) Multi-turn encoder -

encoder.
(3) | Message field Display the messages for the process of encoder initialization. | section 9.3.2.1
(4) Initialize encoder Click Initialize encoder to perform encoder initialization. -
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9.3.2.1 Message field

After users click Initialize encoder and encoder initialization succeeds, Ok. Encoder is already initialized.

will be displayed in message field.

7] Absolute encoder initialization

Figure 9.3.2.1.1
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9.4 Analog offset

9.4.1 Brief introduction

On velocity or torque mode, even if velocity or torque command is 0 V, the motor may slightly move. The
reason is that a deviation occurs during the voltage detection in servo drive. This kind of deviation is called
offset. When it happens, users can adjust the offset with this function. Refer to section 8.3.2 in “E1 Series
Servo Drive User Manual” for the detailed descriptions.

9.4.2 Interface introduction

Follow the procedure below to adjust analog offset.

1. Select Tools in the menu bar and click Analog offset to open “Analog offset” window.

File | Tools  Settings Access Help

Figure 9.4.2.1

Analog offset — a >

(1)
(2)

Figure 9.4.2.2
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Table 9.4.2.1
No. ltem Description Reference
section 8.3.1 in “E1 Series Servo Drive
(1) V-REF Velocity command input signal
User Manual”
section 8.5.1 in “E1 Series Servo Drive
(2) T-REF Torque command input signal
User Manual”
o The measured offset must be saved to servo drive (Save to drive). Otherwise, users must adjust
the offset again after servo drive is power-on again.
Important
o The conditions for adjusting the offset:
(1) The motor is disabled.
Important (2) Host controller does not send any signal.

2. Click Set zero. The offset will be automatically adjusted.

Analog offset - O X

Figure 9.4.2.3
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9.5 PDL

PDL (Process Description Language) is a programming language for users to develop motion control in
servo drive. Users can edit self-defined motion control procedure (*.pdl) with PDL development-dedicated

software, and download the examples from official website for reference.

9.5.1 Brief introduction

This section explains how to open PDL, compile PDL and save PDL to servo drive.

Open PDL
Open PDL development-dedicated software via Thunder.

Compile and save PDL
Compile and save PDL development-dedicated software.
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9.5.2 Open PDL

Follow the procedure below to open PDL development-dedicated software.

Click “Open PDL” icon in the toolbar to open PDL editing window.

Fle Tooks Setiings Help
B wn
EE1 X
i Mdl. ED1SVN-1022-00-00
~-Ver. 268
Typ. Vohage command and
Pur. 2200, 1V
=-Mod.
1. Position mode wi
2 NA
Act. Position mode
=-Mot.
Typ. AC seno
Mdl. FHMST5209
=-Enc.
B Int.
Typ. Serial
Res. 23 bits, 3,389
BB
- Typ. Serial
~--Res. 23 bits, 8,309
S-ESC
Typ. NiA
Ver. NiA
CHL NIA
cH2. NiA

No Error

No Warning

W Servo ready
MDrive ready
I~ Main power is normal
¥ No alarm occurs
[ Motor parameaters are set
¥ FSTP signal is off

WsT0
M Servo on input
W Gantry mode

Figure 9.5.2.1

HIWIN.

Mation Control and System Technolagy

%8 userpdl PDL debug 3.97 — m] *
File Edit View Options Macro Help
Ao d sl | oAb s et a5 | 0 Te N | Shled db |
ME MW alad|l@m|=zs]
FEw ||@ Eg |
¢ W 1o Te B B EN = | @ EE 3 | D B | E
= FILES user . pdl ~
-[E] userpdl #task/1:
sleep 3000;
err.pwr_switch = 1;
puwron.access_channel = 0;
K_max_err = 262144000;
Close_Fan:
if(¥_en_f1 = 3) do
sleep 100;
GpioData.GPDCLEAR.all |= 0x1000;
end;
-
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9.5.3 Compile and save PDL

After users complete self-defined motion control procedure (*.pdl), follow the procedure below to compile

and save PDL.

Click “Compile” icon 4 to perform program compiling.

File Edit View Options Macro Help

W map sl .| O @ | &b
Al A A
@) = E
5
user . pdl ~
ftask/1;
sleep 3000;
err.pwr_switch = 1;
puwron.access_channel = 0;
X_max_err = 262144000;
Close_Fan:
if(¥_en_f1 = 3) do
sleep 100;
GpioData.GPDCLEAR.all |= 0x1008;
end;
-

%8 userpdl PDL debug 3.97
M B
FEw
= FILES
-[E] userpdl

Figure 9.5.3.1

During the compiling process, a new window will pop up. Compilation ended successfully will appear

after the compilation is successfully done.

Scanning

4 Mega-Fabs PDL compiler 26.160

Main input file:
PDL working dip:
Configuration file:
Preprocessing ended ok
PDL interpreter ver: 2
Total=1672.

7-Zip 9.28 Copyright <(c> 1999-2818 Igor Pavlov

Creating archive pdlsource.?=
Compressing pdlBA.fst
Compressing
Compressing
Everything is 0Ok

code=18312, =zip source=%998. total=28312. maximum=65824,

Errors: B, wvarnings: B, Check sum: 18983b71

Code size{lbhit): 14156, total available: 325412
User memory used: 247, total available: 4068
User memory used float48: B, total available: a
User memory used ext: B, total availahle: a

PDL version:

G:N\HIWINNdce~D3COENpd1AA~main®.pdl
G:NHIWINSdcexD3COENpd 108
D3COE<B>

C:SHIWINNdcessystem.dce £lave:

a
G:SHININSdcesDICOENpd18B8~mainB.pdl: 1645 line compiled

2018-11-18

main@.pdl
user.pdl

spare left=36712

28

I Compilation ended successfully I

<
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E If the compilation fails, the new window will display the error information with red words.
E& userpdl PDL debug 3.97 o X
H File Edit View Options Macro Help
Information i o e 3
mB AlA A
PERn aEE
= | Og b
= [ FLes user . pdl ~
B erpd! | prask/1:
sleep 3000;
err.pWwr_switch = 1;
. h, 1= 0;
QT;::_:i:—:efsEZz?::Zgg; & Mega-Fabs PDL compiler 26.160 - O X
floca Fan: Main input file: C:\HIWINNdce\D3COENpd10@\naind. pd1
ooxl PDL vorking dirz G:\HIWIN\dce\D3COE\pd 168
Configuration file: G:iSHIWINSdce\systen.dce 8lave: D3COE{@>
. R Preprocessing ended ok
hd if(X_en_fl = 3) do PDL interpreter ver: 20
Total=1673, C:\HIMINSdceND3COENpd1B8B\main@.pdl: 1645 line compiled
sleep 100; | " FILE: C:“\HIWIN\dce>\D3COE\pdl@8\user.pdl
GpioData.GPDCLE ——_ m_:-
end; . LINE 12 :Not pecognized variahle/state/command/procedure ’xooox’

t11t Errors: 2 Warnings: HREHHERERYY

Figure 9.5.3.3

3.  After the compilation is successfully done, click “Save to slave” icon ﬁ to save PDL to servo drive.

ZE userpdl PDL debug 397 — O x
File Edit View Options Macro Help
BE | @ Ab L8| .z | O o | 5%
mB alA A
FER = FEEE
) B| e
=] FILES user . pdl ~
R serpd | gtask/1;
sleep 3000;
err.pwr_switch = 1;
pwron.access_channel = 0;
A_max_err = 262144000;
Close_Fan:
if(¥_en_f1l = 3) do
sleep 100;
GpioData.GPDCLEAR.all |= ©x1080;
end;
Figure 9.5.3.4
E If the compilation fails but users click “Save to slave” icon ﬁ, “Send to slave failed” window
will pop up. If users click Yes, PDL will be compiled again and the error information will be

Information displayed with red words (as Figure 9.5.3.5 shows). If users click No, PDL will not be saved to

servo drive.
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4} Mega-Fabs PDL compiler 26.160

Main input file: C:\HIWIN\dce\D3COE\pd1@@\nain@. pd1
PDL working dir: C:\HIWIN\dce D3COENpd 108

GConfiguration file: C:\HIWIN\dce\system.dce Slave: D3COE(@
Preprocessing ended ok

DL interpreter ver: 28

otal=1673, C:\HIWIN“dce\D3COE\pd1@B\main@.pdl: 1645 line compiled
....... FILE: C:\HIUIN“dce“DICOE\pd1BBNuser.pdl

Hain
LINE 12 :Not recognized variable/state/comnand/procedure ’xoox’
LINE 16 :Extra ’end”

teraeetaetr Epvors: 2 Marnings: LARREEREEAE

Figure 9.5.3.5

4. Click OK in the new pop-up window. After the servo drive is power cycled, the saving is done.

HIWIN MIKROSYSTEM CORP.

confirm

| Sendto D3(0), paged, PDL

>

Cancel

Figure 9.5.3.6
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9.6 Error map setup

9.6.1 Brief introduction

The accuracy of positioning platform usually depends on the encoder in use. The accuracy is measured

by laser interferometer and an error map can be obtained afterwards. E1 series servo drive provides error

map function for users to save error map to servo drive via Thunder and load error map from servo drive.

€ To avoid unexpected actions, ensure the motor is disabled and remains static before saving error map to

servo drive.
E (1)  Error map function can only be activated after homing is completed.
(2) The servo drive calculates compensation values between fixed intervals by linear
Information interpolation to increase positioning accuracy.

(1

Error map setup

Table Information

)

Figure 9.6.1.1

Table 9.6.1.1
No. Item Description Reference
(1) Information of error map Set the information of error map. section 9.6.2
(2) | Activate error map Activate error map and observe error line chart. section 9.6.3
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9.6.2 Error map setup

Introduce the way to set, load, save and read error map.

2)

Error map setup

’7 Table Information
(1)

©)

Figure 9.6.2.1
Table 9.6.2.1
No. Item Description Reference
(1) | Error map setting Set the information of error map. section 9.6.2.1
(2) | Load error map Load error map from servo drive. section 9.6.2.2
(3) | Save/ Read error map Save or read error map. section 9.6.2.3
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9.6.2.1 Error map information setting

Follow the procedure below to complete error map information setting.

1. Select Tools in the menu bar and click Error map setup to open “Error map setup” window.

File | Toals | Settings Access Help

Figure 9.6.2.1.1

2. Key in Total points and Interval. The more the points, the better the positioning accuracy.

Error map setup.

Table Information

Figure 9.6.2.1.2
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E (1) If absolute encoder is used, interval will be automatically allocated based on total points.
Therefore, users do not need to key in the value.

Information (2) Only AC servo motor and linear motor support the setting of Start position.

3. Key in the compensation values in Error column.

Error map setup — O %

Table Information

Error (ctrl unit)
7.

4
Encoder (ctrl unit)

Figure 9.6.2.1.3

4. After users click Send to drive, servo drive will be automatically power cycled. After that, users can
activate error map.

Errar map setup. - O X

Table Information

3 5
Encoder (ctrl unit)

Figure 9.6.2.1.4
HIWIN MIKROSYSTEM CORP. 9-39



HIWIN.

MD12UE01-2112
Advanced Functions E1 Series Servo Drive Thunder Software Operation Manual

9.6.2.2 Load error map

If there has been error map in servo drive’s memory, users can click Read from drive to load error map

from servo drive.

Error map setup

Table Information

Error (ctrl unit)

4 5
Encoder (ctrl unit)

Figure 9.6.2.2.1
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9.6.2.3 Save / Read error map

B Save as afile

1. Click Save as a file to save error map file (*.emp) to personal computer.

Error map setup - m} X

Table Information

Figure 9.6.2.3.1

2. Key in file name of error map file (*.emp), select archive path, and click Save.

Save As Pas
™~ » ThisPC » DATA(D:) » errormap v O Search errormap »
Organize v New folder f= - (7]
[ This PC ~ MName - Date modified Type Size

3D Objects

[ Desktop

Documents

‘ Downloads

Jﬂ Music

[&=] Pictures

B Vvideos

i Windows (C:)

- DATA (D:)

== temp (\\mikro_s02] (P:)
== mhdfs (\mikre_s02) (5:)

Mo items match your search.

== r312-qe (Nmikro_s02\faxShout) () ]

I File name: |

Save astype:  Paramter file (*.emp) ~

. Hide Folders I Save I Cancel

Figure 9.6.2.3.2
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B Read from file

1. Click Read from file to read error map file (*.emp) from personal computer.

Error map setup — o X

Table Information

3 4 5
Encoder (ctr unit)

Figure 9.6.2.3.3

2. Select error map file (*.emp), and click Open.

Open x
A4~ | » ThisPC > DATA(D:) » errormap v D Search errormap pel

Organize New folder Bz~ [ o

~ - :
I This PC Narmne Date modified Type Size

3 3D Objects I |7 testemp 7/21/2020 :30 PM  EMP File 1 I(BI
[ Desktop

Documents

* Downloads

) Music

=] Pictures

m Videos

i Windows (C)

— DATA (D)

== temp (\\mikro_s02] (P:)

== mhdfs (\mikro_s02) (5:)

= r312-qc (\mikro_s02\faxShout)

_‘ Network
v

File name: | test.emp ~ | |Palamte| file (*.emp) V ‘

I Open I | Cancel |

Figure 9.6.2.3.4
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9.6.3 Activate error map

Users can activate error map and observe error line chart here.

) @
I |

Error map setup - m| ®

Table Information

Error (ctrl unit)
7.

3)
3 5
Encoder (ctrl unit)
Figure 9.6.3.1
Table 9.6.3.1
No. ltem Description
No light: Error map is not activated.
Error map activated
Lights up in green: Error map is activated.
(1) | Error map
Unchecked: Do not activate error map.
Activate error map
Checked: Activate error map.
No light: Homing is not completed.
(2) | Homed
Lights up in green: Homing is completed.
(3) | Error line chart Users can observe error line chart here.
6 (1) Ifincremental encoder is used, complete homing first before activating error map.
s (2) To execute homing, deactivate error map first to avoid abnormal actions.
Important (3) Activate error map cannot be checked or unchecked when the motor is enabled.
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9.7 Gantry control system

9.7.1 Brief introduction

High-performance response gantry synchronized control can be achieved by high-speed data exchange
technology between two servo drives. The way to activate gantry function via Thunder software is
introduced in this section.

Single axis mode Gantry mode

axis 0 axis 1

..,,\- -._.“ ".\‘.
drive 0 ‘ ) drive 1 drive 0 ‘ ) drive 1
(Master) (Slave) (Linear) (Yaw)
Figure 9.7.1.1
o Before gantry function is activated, the two axes are respectively master axis and slave axis.
After gantry function is activated, the two axes will respectively become linear axis and yaw
Important axis.
(4)
|
Gantry contral system - m] X

(1)

() )

Figure 9.7.1.2
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Table 9.7.1.1

No.

ltem

Description

(1)

Status field

Besides getting gantry communication status, users can clear gantry-

related alarm here if it occurs.

()

Status field for linear

axis

Users can get linear axis’ feedback position and activate/deactivate gantry

function here.

©)

Status field for yaw

Users can get yaw axis’ feedback position and know whether yaw axis is

axis ready here.
After keying in the target positions in (2) and (3), click Test Run to make
the motor move with the velocity set by Pt585 or Pt533.
1. If both master axis and slave axis are linear
% motors, linear axis’ moving velocity is the
Example setting value of Pt585 of master axis, and yaw
(4) | TestRun axis’ rotating velocity is the setting value of

Pt585 of slave axis.

2. If both master axis and slave axis are AC servo
motors, linear axis’ moving velocity is the
setting value of Pt533 of master axis, and yaw
axis’ rotating velocity is the setting value of

Pt533 of slave axis.

9.7.2 Preparation

1.  Select the model supporting gantry function (ED10-0G) and connect two servo drives via CN8 with

the communication cable.

2. Initialize the two axes to the level that both of them can be normally operated.

Refer to “E1 Series Servo Drive Gantry Control System User Manual” for the detailed tuning

methods and contents.

Information

HIWIN MIKROSYSTEM CORP.
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9.7.3 Gantry setting

Follow the procedure below to complete gantry setting.

1. Click “Open Parameters Setup” icon in the toolbar to open “Parameters Setup” window.

~Mdl. ED1SVN-1022-00-00
~Ver. 268
~Typ. Voltage eommand and
~Pwr, 220V, KW

FNMST5209

L Typ. Sedal

No Error

No Warning

W senvo ready

[ Dive raady
I~ Main power is normal
[ to alarm occurs

Figure 9.7.3.1

2.  Modify PtOOD.JOOX = 2 to PtOOD.LJOOIX = 1 in master axis, and modify PtOOD.LJOIOIX = 2 to
Pt00D.OOX = 0 in slave axis. After that, save the parameters to Flash and power cycle servo drives.

Modify [ Pt00D.all ] window Modify [ Pt00D.all ] window

[ [ [o o
STl e | s |

Master axis Slave axis

Figure 9.7.3.2

3. Select Tools in the menu bar and click Gantry control system to open “Gantry control system”

window.
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File | Tools Settings Access Help

Figure 9.7.3.3

4. Click Activate to observe gantry status lights. It they remain green, gantry function is successfully
activated.

Gantry control system

Ve

File Tools Settings Access
EET

BBl X
Mdl. ED1F-HG-1022-00-00
Ver. 26.16
Typ. mega-ulink
Pwr. 220V, 1kW
[=--Mod.

Help

1. Postion mode vit
2. NA
Act. Position mode
Mot
Typ. AC seno
Mdl. EMICM402BF0A
=-Enc.
B Int.
- Typ. Serial
i--Res. 23 bits. 8.388
B Ext.
- Typ. Serial
i--Res. 23 bits, 8,389

E-ESC
Typ. A
Ver. N/A
CHL NA
CH2. NIA

No Error

No Warning

Wseno ready
WDrive ready
7 Main power is normal
I No alarm oceurs
[ Motor parameters are set
I FSTP signal is off
I Yaw ready
MsTo

W Gantry mode (Linear)

Figure 9.7.3.4
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Perform test run on gantry mode. After ensuring the motion is normal, open “Parameters Setup’

5.
window to modify PtOOD.IXIO = 0 to PtOOD.IXIO = 1 in master axis for auto gantry function.

Modify [ PtDOD.all ] window

Figure 9.7.3.5
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9.8 Dynamic brake resistor wizard

9.8.1 Brief introduction

When the motor operates at high speed with heavy load, the built-in brake resistor may not able to absorb
the kinetic energy in time. Thus longer braking distance is required. Users can follow the procedure below
to calculate the suitable resistor.

A\CAUTION

€ When main circuit power supply or control circuit power supply is OFF, use dynamic brake to stop the motor.

This function cannot be closed via Pt parameters.

€ Pay attention to the contact point current when relay is used. If the current is too large, use magnetic contactor
and the contact point of the magnetic contactor must be able to withstand large current.

€ For 1 kW E1 series servo drive or above, dynamic brake resistor (10 Ohm) is already installed inside the

servo drive.

B Dynamic brake resistar wizard — x

Help

(2) —3i

- Motor parameters -
AC servo (1 )
NiA

FRLS402B9

( 1 ) 0.48807

=
—_~
=

- Application profile

() ®)

Figure 9.8.1.1

Table 9.8.1.1
No. Item Description Reference
(1) Motor parameters setting | Connect motor parameters. section 9.8.2
(2) | Application parameters Fill in application parameters. section 9.8.3

HIWIN MIKROSYSTEM CORP.
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setting
(3) | Calculation results Display results and simulated trends. section 9.8.4
(4) | Save/ Load Save and load parameters. section 9.8.5

9.8.2 Motor parameters setting

Follow the procedure below to complete motor parameters setting.

1. Select Tools in the menu bar and click Dynamic brake resistor wizard to open “Dynamic brake

resistor wizard” window.

File | Tools | Settings Access Help

Figure 9.8.2.1

2. Users can select the desired method based on requirement. For example, automatically fill in the
connected motor parameters, read motor parameters from servo drive’s memory or define motor

parameters on their own.
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Dynamic brake resistar wizard -

Help

o

Motor parameters

T o
3)
[
(4)
(1)
[
[
Application profile
|
[
[
Figure 9.8.2.2
Table 9.8.2.1
No. ltem Description Reference
After users complete Configuration Wizard, Thunder will
(1) | Motor parameters automatically fill in motor parameters. Ensure the | section 9.8.2.1
parameters are correct.
List all the series and model names of HIWIN motors for
(2) HIWIN motor users to select. After the selection, Thunder will | section 9.8.2.2
automatically fill in motor parameters.
(3) Read parameters Read motor parameters from servo drive’s memory. section 9.8.2.3
Users can define the connected motor parameters on )
(4) Other brand motor ] section 9.8.2.4
their own.

HIWIN MIKROSYSTEM CORP.
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9.8.2.1 Motor parameters

After users complete Configuration Wizard, Thunder will automatically fill in motor parameters. Ensure the

parameters are correct.

9-52

Dynamic brake resistor wizard

Help

- Motor parameters
AC servo
(1) {
FRL 540759
0.48807
(2) ‘
(1) ‘
(3)
Appiication profie
Figure 9.8.2.1.1
Table 9.8.2.1.1
No. ltem Description
Parameters that will be automatically filled in by Thunder.
Type
€  Series
(1) | Motor parameters € Model name
€ Force/ torque constant
€ Resistance (line to line)
Peak current
@) Back EMF (line to line) Fill in the corresponding motor back EMF, which can be found
from the catalog.
For the application of Z axis, fill in the current that the motor is
(3) | Z-axis load current

enabled and remains static.
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9.8.2.2 HIWIN motor

If it is a HIWIN motor, after clicking I , users can select “Type”, “Series” and “Model name” via drop-down
menu. After the selection, Thunder will automatically fill in “Force / torque constant”, “Resistance (line to
line)” and “Peak current”.

Dynamic brake resistor wizard - X
Help

(1)
()
©)
(4)
©)

(%)

-]
’7 Motor parameters

Application profile

Figure 9.8.2.2.1

Table 9.8.2.2.1

No. ltem Description

Select the connected motor type via drop-down menu.

¢ Linear
(1) | Motor type
€ Torque / direct drive
¢ ACservo
@) Motor series and Select the connected motor series and model name via drop-
model name down menu.

Parameters that will be automatically filled in by Thunder.
€ Force/ torque constant

(3) | Motor parameters
€ Resistance (line to line)

€ Peak current

Fill in the corresponding motor back EMF, which can be found
(4) | Back EMF (line to line)
from the catalog.

) For the application of Z axis, fill in the current that the motor is
(5) | Z-axis load current
enabled and remains static.
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9.8.2.3 Read parameters

Click | to read motor parameters from servo drive’s memory.

@) Dynamic brake resistar wizard — *
Help

o
|r Motor parameters
e
T
(1) ‘
| Frswes |
[ s |
2) |
|
) |
(3) I
Application profile
Figure 9.8.2.3.1
Table 9.8.2.3.1
No. ltem Description

Parameters that will be automatically filled in by Thunder.
Type

Series

(1) | Motor parameters Model name

Force / torque constant

L IR JER N 2

Resistance (line to line)

Peak current

Fill in the corresponding motor back EMF, which can be found
(2) | Back EMF (line to line)
from the catalog.

) For the application of Z axis, fill in the current that the motor is
(3) | Z-axis load current
enabled and remains static.
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9.8.2.4 Other brand motor

If it is an other brand motor, after clicking , users must select “Type” and fill in “Model name”, “Force /
torque constant”, “Resistance (line to line)” and “Peak current”.

Dynamic brake resistor wizard

Help

o
Motor parameters
(1) I [ e |
‘ N/A
I
) ‘
]
@) ‘ I
I
2) ‘
]
(4) 0|
Application profile
[
[
[
Figure 9.8.2.4.1
Table 9.8.2.4.1
No. ltem Description
Select the connected motor type via drop-down menu.
¢ Linear
(1) | Motor type
€ Torque / direct drive
¢ ACservo
Fill in “Model name”, “Force / torque constant”, “Resistance
(2) | Motor parameters ) ] ] )
(line to line)” and “Peak current” based on the configuration.
Fill in the corresponding motor back EMF, which can be found
(3) | Back EMF (line to line)
from the catalog.
) For the application of Z axis, fill in the current that the motor is
(4) | Z-axis load current
enabled and remains static.

HIWIN MIKROSYSTEM CORP.
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9.8.3 Application parameters setting

Fill in application parameters based on system brake performance requirement to evaluate the proper
resistance for dynamic brake. There are two kinds of calculation, calculate resistance and calculate current.

€ Calculate resistance
Fill in application parameters based on performance requirement to get the minimum resistance of
dynamic brake.

Dynamic brake resistor wizard — b4
Help

(1) o

Motor parameters

( Application profile

) |
3) |
4)
(5)
Figure 9.8.3.1
Table 9.8.3.1
No. ltem Description
(1) | Calculate resistance Select Calculate resistance.
(2) | Velocity Fill in the maximum moving velocity of the system based on actual situation.
(3) | Load Fill in the load of the system based on actual situation.

It is display time for the simulated trends on the right side. Users can fill in
(4) Display time
the time to be observed.

After parameters setting is done, click Calculate to get the resistance to be
(5) | Calculate g
used.

o If the simulated trends from deceleration to stop cannot be fully displayed, users must increase
the value of “Display time” and click Calculate again.

Important
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€ Calculate current
Fill in application parameters and the resistance of dynamic brake to be calculated based on
performance requirement to check if the resistance is suitable.

(1)

& Dynamic brake resistor wizard — x
Help

Motor parameters

[ aceeno |
[
[ oos |
[ o |
) I
[
Application profile
®3) (
(4) } oo
(5) |3 |
(6)
Figure 9.8.3.2
Table 9.8.3.2
No. ltem Description
(1) | Calculate current Select Calculate current.
Resistance of dynamic
(2) Fill in the resistance of dynamic brake to be calculated.
brake
(3) | Velocity Fill in the maximum moving velocity of the system based on actual situation.
(4) | Load Fill in the load of the system based on actual situation.
It is display time for the simulated trends on the right side. Users can fill in
(5) Display time
the time to be observed.
(6) | Calculate After parameters setting is done, click Calculate to get the peak current.
o If the simulated trends from deceleration to stop cannot be fully displayed, users must increase

the value of “Display time” and click Calculate again.

Important
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9.8.4 Calculation results

Based on section 9.8.3, there are two kinds of calculation results.

€ Calculate resistance

“‘Dynamic brake resistor information” window will pop up to inform users whether to use dynamic
brake resistor or not.

Require

— X Dynamic brake resistar information — X

Notice
Not require

Specification

@) Dynamic brake resistor infarmation

Notice

Specification

Rated voltage(V) Rated output({k\WV) Built-in resistor(chm)
220 i 0.4 i 0(0wW)

Rated voltage(V) Rated output(kVV) Built-in resistor(ohm)
. . 220 3
220 | 1 | 10 (10W)

04 g o(ow)

220 H 1 | 10 (10W)

220 | 2 10 (10W) 220 H 2 | 10 (10W)
220 | 4 27 (40W) 220 H 4 | 27 (40W)
380 | 15 | 10 [ 40W) 380 H 15 | 10 (40W)
380 | 3 | 10 (40W) 380 H 3 | 10 (40W)
380 | 5 10 (40W) 380 H 5 | 10 (40W)
380 | 75 10 (40W) 380 H 75 | 10 (40W)

(2)

Figure 9.8.4.1

Table 9.8.4.1

No. ltem Description

Whether to use dynamic ) )
(1) Inform users whether to use dynamic brake resistor or not.
brake resistor or not

Specification of built-in Inform users the built-in resistor of different wattage of servo

()

resistor drive.

Go back to “Dynamic brake resistor wizard” window, get the resistance to be used or observe the
trends of deceleration.
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Dynamic brake resistor wizard
Help

Motor parameters

AC servo

FRL $402B9

Application profile

(1)

Figure 9.8.4.2
Table 9.8.4.2
No. ltem Description
(1) Resistance information Resistance to be used and power.
This graph simulates the falling trend of the velocity during
(2) | Velocity trend deceleration. By observing the trend, users can check if it
meets the expected performance.
This graph simulates the falling trend of the current during
(3) | Current trend
deceleration.

©

Important

(1) For proper braking performance, the smaller the resistance is, the larger the power should

be.

(2) When external dynamic brake resistor is required, use aluminum housed power resistor.

The installation site must be with well ventilation and heat dissipation to avoid

overheating.
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Calculate current

“Dynamic brake resistor information” window will pop up to inform users whether the resistance is

suitable.

Suitable

&) Dynamic brake resistar information

Notice

Specification

Rated voltage(V) Rated output{kW)

(1)

Built-in resistor{ohm)

Dynamic brake resistor information

Notice
Not suitable

Specification

Rated voltage(V)

Rated output(kVV) Built-in resistor{ohm)

220

04

ocow)

220

04

o(ow)

220

10 (10W

220

1

10 (10W)

220

10 (10W

2

10(10W)

220

27 (40W

4

27 (40W)

380

15

10 (40W)

380

10 (40W

3

10 (40W)

380

)
)
)
10 (40W)
)
10 (40W)

)

5

10 (40W )

380

10 (40W

7.5

10 (40W)

2)
Figure 9.8.4.3
Table 9.8.4.3
No. ltem Description
(1) Fvaluation of resistance Inform users whether the resistance is enough.
of dynamic brake
) Specification of built-in Inform users the built-in resistor of different wattage of servo
resistor drive.

Go back to “Dynamic brake resistor wizard” window, ensure the resistance to be used will not make

the peak current too high or observe the trends of deceleration.
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Not enough

()

©)

Time (sec)

Figure 9.8.4.4

Table 9.8.4.4

No. ltem Description

Check if the resistance to be used is enough. If it is not enough,
(1) | Current information
the peak current will be displayed in red words.

This graph simulates the falling trend of the velocity during
(2) | Velocity trend deceleration. By observing the trend, users can check if it

meets the expected performance.

This graph simulates the falling trend of the current during
(3) | Current trend

deceleration.

o (1) For proper braking performance, the smaller the resistance is, the larger the power should
be.
Important (2) When external dynamic brake resistor is required, use aluminum housed power resistor.

The installation site must be with well ventilation and heat dissipation to avoid

overheating.
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9.8.5 Save / Load
B Save as afile

3. Click ‘E to save motor parameters file (*.mot) to personal computer.

() Dynamic brake resistor wizard - X
@&o
Help

Motor parameters

Application profile

Figure 9.8.5.1

4. Key in file name of motor parameters file (*.mot), select archive path, and click Save.

Save As Pas

«- v A » ThisPC » DATA(D:) » Dynamic brake v O Search Dynamic brake 2
Organize v New folder f= - (7]
[ This PC MName Date modified Type Size

_'j 3D Objects

[ Desktop

Documents

* Downloads

Jﬁ Music

[&] Pictures

m Videos

i Windows [C)

- DATA (D:)

= temp (\\mikro_s02] (P:)
== mhdfs {\mikre_s02) (5:)
= r312-qc (Mimikro_s02\faxShout) () W

Mo items match your search,

I File name: ~
Save as type: | Motor parameters files (*.mot) ~
A Hide Folders I Save I | Cancel
Figure 9.8.5.2

9-62 HIWIN MIKROSYSTEM CORP.



E1 Series Servo Drive Thunder Software Operation Manual

HIWIN.

MD12UE01-2112

Advanced Functions

B Load from file

3. Click ‘ to load motor parameters file (*.mot) from personal computer.

Dynamic brake resistor wizard

Help

]

Motor parameters

Application profile

Figure 9.8.5.3

4. Select motor parameters file (*.mot), and click Open.

15
Time (sec)

15 2
Time (sec)

Open
T » ThisPC » DATA(D:) » Dynaric brake
Organize + New folder

I This PC ~ MName Date modified

X
v | O Search Dynamic brake el
B o @
Type Size

_J 3D Objects I D test.mot 7/22/2020 10:06 AM  MOT File 1KB I

[ Decktop

Documents

* Downloads

Jﬂ Music

[/ Pictures

B Videos

i Windows (C:)

- DATA (D:)

= temp (\\mikro_s02] (P:)
== mhdfs (\mikre_s02) (5:)
= 1312-qc (\mikro_s02\faxShout)

I’ Metwork
- v

File name: |test.mot

~ | | Motor parameters files (*.mot) ~ ‘

I Open I | Cancel |

Figure 9.8.5.4
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10.1 Brief introduction

The basic settings of Thunder interface are introduced in this chapter. With the following functions, users

can change language, perform unit conversion, etc.

10.2 Display unit switching

10.2.1 Brief introduction

Display unit is an aid for interface unit switching. It converts the basic unit defined by servo drive (ctrl unit)
to the physical unit that users are more familiar with or easy to identify. During the converting process,

differences in accuracy will occur due to numerical calculations.

(1)

()

um
mim
cm
m

mm [mm,/min)

rad

milrad

deg

rew

~  ctrl unit

Display unit setting

Figure 10.2.1.1

Table 10.2.1.1

No.

Iltem

Description

Reference

(1)

Display unit selection

Select the available display unit.

section 10.2.2

(2)

Display unit setting

Set the proportion of display unit conversion.

section 10.2.3

10-2
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10.2.2 Unit options

Display unit can be classified into three categories, linear unit, rotary unit and control unit. Control unit is
the basic unit defined by servo drive; linear unit and rotary unit are the derivative units generated by control
unit. For these two units, users must set the proportion of display unit conversion (refer to section 10.2.3)
in advance for selection. Display unit will simultaneously convert two physical quantities, position and

velocity. Refer to Table 10.2.2.2 for the converting names.

(1)

(2)

©)

um
mim
cm
m

mm (mm,/mimn)

rad

milrad

deg
rew

ctrl unit
Display unit setting

Figure 10.2.2.1

Table 10.2.2.1
No. ltem Description Reference
(1) | Linear unit Available options for linear unit. --
(2) Rotary unit Available options for rotary unit. --
The basic unit of servo drive commands; it is defined by Pt20E
(3) Control unit section 4.3.6.3
and Pt210.
Table 10.2.2.2
Unit type Position unit Velocity unit
um um/s
mm mm/s
Linear unit cm cm/s
m m/s
mm (mm/min) mm/min
rad rad/s
milrad milrad/s
Rotary unit
deg deg/s
rev rps
mm/s
Control unit ctrl unit
rpm

HIWIN MIKROSYSTEM CORP.
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10.2.3 Display unit setting

There are two ways to set the proportion of display unit conversion: User-defined or Auto set

Display unit setting — O ot

(1)

() ()

Figure 10.2.3.1

Table 10.2.3.1

No. ltem Description

Setting for the proportion of Users can set the proportion of display unit conversion.

(1)

conversion The first line is for rotary unit; the second line is for linear unit.

The proportion of display unit conversion will be automatically set

(2) | Auto set _ ) )
based on Electronic gear ratio setting.

(3) | Activate setting Activate the proportion of display unit conversion.
E (1) If the proportion of conversion is 0, the corresponding unit options (Figure 10.2.2.1)
cannot be selected.
Information (2) After clicking Apply, perform Send to drive to avoid losing the settings after servo drive
is reset.
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10.2.3.1 User-defined

Users can define the proportion of display unit conversion.

1. Select Settings in the menu bar, click Display unit and click Display unit setting to open “Display
unit setting” window.

File Tools Settings Help

[=)--HiWN lata M o I~ |

HIWI
=-E

-------- Ver. 2614
-------- Typ. Voltage command and |
-------- Pwr. 220V, 1KW

-------- 1. Paosition mode wit
P2 NIA
‘. Act. Position mode

Figure 10.2.3.1.1

2. Set the proportion of display unit conversion, and click Apply.

Display unit setting — O X

Figure 10.2.3.1.2
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10.2.3.2 Auto set

In Electronic gear ratio setting, if control unit is not 0, Thunder will automatically calculate the proportion
of display unit conversion and Auto set button can be clicked (as Figure 10.2.3.2.1 shows). If control unit
is 0, Auto set button cannot be clicked (as Figure 10.2.3.2.2 shows).

Caontrol unit

Figure 10.2.3.2.1

Control unit

Figure 10.2.3.2.2

1. Select Settings in the menu bar, click Display unit and click Display unit setting to open “Display

unit setting” window.
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File Tools Settings Help

- s -_|I—|I—|

- \er. 2614
- Typ. Voltage command and |
- Pwgr, 220V, 1kW

Paosition mode wit
2. MNIA

Act. Position mode

Figure 10.2.3.2.3

2. Click Auto set. The calculated proportion of display unit conversion will be automatically filled in.

Display unit setting — O X

Figure 10.2.3.2.4
E The mechanical option in electronic gear ratio will simultaneously set rotary unit and linear unit.
However, there are two exceptions:

Information “Linear motor” only sets linear unit; “Other” only sets rotary unit.

3. Click Apply to activate setting.

Display unit setting — O *

Figure 10.2.3.2.5
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10.2.4 Where to apply

The parameter which applies display unit will be modified to the corresponding unit name (as Table
10.2.2.2 shows). The color of the string is displayed in orange.

& Test Run: Pt533 does not apply display unit “ctrl unit”.

Example Motion Parameters

Figure 10.2.4.1

Test Run: Pt533 applies display unit “rev”.

Motion Parameters

262144 |

Figure 10.2.4.2

The interfaces which apply display unit are as follows:
Test Run, Homing Operation, Error map setup, Gantry control system and Performance monitor.

Test Run

P2P JOG

Motion Parameters

Moving & settling time

b

Figure 10.2.4.3
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Homing Operation

Method1: Homing on negative limit switch and index pulse

Figure 10.2.4.4

Error map sstup

Table Information

1
“ozrrra |

02 03 04 08 .
Enzoder (mm)

Gantry control system

Yaw
=
[
||

310,063

Figure 10.2.4.6
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Perfarmance monitor - O *

Status

[ [
[ [

Moving & settling time

Figure 10.2.4.7
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10.3 Language switching

10.3.1 Brief introduction

Users can switch Thunder display language. The current version supports English, Traditional Chinese
and Simplified Chinese.

10.3.2 Language switching setting

Follow the procedure below to set display language.
1. Select Settings in the menu bar and click Language.

File Tools Settings Help

—-Ver. 268
-~ Typ. Voltage command and
P, 220V, 1kW

Figure 10.3.2.1

2. Select the language to be displayed.

File Tools Settings Help

-------- Typ. Voltage command and
- Pwr. 220V, 1kW

Figure 10.3.2.2

é Some windows will automatically close during language switching. Therefore, complete the
Py operation in the window first.
Important
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10.4 Help

10.4.1 Brief introduction

Users can quickly open the folder where the relative manuals of E1 series servo drive are placed and
check Thunder version number.

10.4.2 Help setting

Follow the procedure below to open the folder where the relative manuals of E1 series servo drive are

placed.

1. Select Help in the menu bar and click User guide.

File Tools

Settings | Help

I User guide

. E
-Ver. 268
-Typ. Voltage command and g

Figure 10.4.2.1

2.  Read the corresponding manual based on requirement.

Iﬂ = | English

€ - v a

7 Quick access
[ Desktop

* Downloads
£ Documents

&=/ Pictures

[ This PC
_J 3D Objects
[ Desktop
|::'| Documents
* Downloads
J‘s Music
| Pictures
B Videos
e OSIE)
- DATA(D:)
6 items

10-12

Share View

» ThisPC » 05(C) » Thunder » doc » English

~

~

MName Date modified

Tg E1 Series Servo Drive EtherCAT(CoE) Com... 202
Tg E1 Series Serve Drive Gantry Control Syst...
Tg E1 Series Servo Drive MECHATROLINEK-II ...
Tg E1 Series Serve Drive Thunder Software 0., 20 21/2/"
Tg, E1 Series Serve Drive User Manual V1.8.pdf
Tg PDL Examples for E1 Series Serva Drive V1.,

Figure 10.4.2.2

v O Search English 2
Type Size
PDF-¥Change Vie...
PDF-XChange Vie...
PDF-XChange Vie...
PDF-XChange Vie...
PDF-XChange Vie...

PDF-XChange Vie...
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Follow the procedure below to check Thunder version number.

1. Select Help in the menu bar and click About.

File Tools Settings | Help

Figure 10.4.2.3

2. Check Thunder version number, and click OK.

Thunder, Version 1.5.10.0
HIWIN MIKRCSYSTEM CORP,

OK

Figure 10.4.2.4
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11.1 Examples for servo drive configuration

This section takes three different kinds of motors for example:

€ HIWIN self-made AC servo motor (EM1 series)
€4 HIWIN self-made DM direct drive motor (RM series)
€ Linear motor

Refer to chapter 4 for more detailed descriptions of servo drive configuration.

AC servo motor (EM1 series)
With EM1 series motor, Thunder will automatically fill in motor parameters. This section demonstrates the
operation of servo drive configuration with AC servo motor (EM1 series).

DM direct drive motor (RM series)
With RM series motor, Thunder will automatically fill in motor parameters after users complete pre-
configuration function setting. This section demonstrates the operation of servo drive configuration with
DM direct drive motor (RM series).

Linear motor
With linear motor, users must select motor parameters. This section demonstrates the operation of servo

drive configuration with linear motor.
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11.1.1 AC servo motor (EM1 series)

Connect AC servo motor (EM1 series) to servo drive’s motor power connector (CN2) and encoder
connector (CN7). Refer to section 5.4 in “E1 Series Servo Drive User Manual” for the wiring of servo motor.

With EM1 series motor, Thunder will automatically fill in motor parameters. This section takes AC servo
motor EM1-C-M-40-2-B-F-0-A as an example to demonstrate the basic settings of servo drive. Follow the
procedure below to complete servo drive configuration.

1. Select Tools in the menu bar and click Set to factory defaulit.

File | Tools = Settings Access Help

Figure 11.1.1.1

2. Click Ok.

Set to factory default

Figure 11.1.1.2
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3. Click “Open Configuration Wizard” icon in the toolbar to open “Configuration Wizard” window.

Fle Took Setings Help
EETT
BE X
~MdI, ED1S-VN-1022.00-00
Ver. 268
Typ. Voltags command and
Pur. 220V, 1IN
=-Mod.
1. Position mode witl
2 A
Act. Pasition mode
S Wot.
Typ. AC senw
Mdl. FNMST5209
& Enc.
= Int.
Typ. Seral
Res. 23 bits, 8,389
Bl Ext.
Typ. Serial
Res. 23 bits, 8 384
S-ESC
Typ. WA
Ver. WA
cHL WA
CH2. A

No Error

No Warning

M Servo raady
[ Dive ready
I Main power is normal
¥ No alarm occurs
K7 Motor parameters are set
FF FSTP signal s off

HIWIN.

Mation Control and System Technology

Mso
M Servo on input
M Gantry mode

Figure 11.1.1.3

4. Enter Motor Setup page to view motor parameters automatically filled in. Refer to section 4.3.3 for

the detailed descriptions.
Configuration Wizard

AC servo

P

P

EM1CM402BFOA

«

2

Encoder type - Digital
Resolution : 1,000 nm/cnt

Mode1 - Position mode
Mode2 - NFA

E-gear numerator(Pt20E) - 1
E-gear denominator(Pt210) - 1
Position command ratio) : 1.000

I
I B
g N

Output resolution : 8,192 counts/rev

Input function - Default settings

Figure 11.1.1.4
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5. Enter Encoder Setup page to view encoder parameters automatically filled in. Refer to section 4.3.4
for the detailed descriptions.

Configuration Wizard

sition mode
Mode2 - N/A

E-gear numerator(Pt20E) - 1
E-gear denominator(Pt210) : 1
Position command (ratio) : 1.000

Output resolution - 8,192 counts/rev

Input function : Default settings

Figure 11.1.1.5

6. Refer to section 4.3.4 to 4.3.9 to complete servo drive configuration.
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11.1.2 DM direct drive motor (RM series)

Connect DM direct drive motor (RM series) to servo drive’s motor power connector (CN2) and encoder
connector (CN7). Refer to section 5.4 in “E1 Series Servo Drive User Manual” for the wiring of servo motor.

With RM series motor, Thunder will automatically fill in motor parameters after users complete pre-
configuration function setting. This section takes DM direct drive motor DMN71-BOSNOO as an example to
demonstrate the basic settings of servo drive. Follow the procedure below to complete servo drive
configuration.

1. Select Tools in the menu bar and click Set to factory default.

File | Tools Settings Access Help

Figure 11.1.2.1

2. Click Ok.

Set to factory default

Figure 11.1.2.2
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3. After servo drive is power cycled, “Pre-Configuration” window will show up. Select Torque / direct
drive motor for motor type.

Pre-Configuration window

Figure 11.1.2.3

4. Select Serial for encoder type.

- ! Analog + Smart cube
Pre-Configuration v Digital
LDinital + Smad cube oo
Serial N

LAg

eral + Smart cube v

Serial

_Appy [ Cancel |

Figure 11.1.2.4

5. After the selection, click Apply to complete pre-configuration function setting. At this time, servo drive
will be power cycled. After that, go to Configuration Wizard to continue setting servo drive.

Pre-Configuration window

Torque [ direct drive motor &4

Toue et drve motr
T -
ooy o |

Figure 11.1.2.5

6. Click “Open Configuration Wizard” icon in the toolbar to open “Configuration Wizard” window.
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W Seno ready
O ready

msTo
W Seno oninput
W Gantry mods

File Tools Setiings Halp

Mdl. ED1SVN-1022.0000
Ver, 26.11
Typ. Voltage command and
Pwir. 220V, kW
B Mod
1. Posiion mode wit
2 WA
Act. Position mods

- Mot.
Typ. Torque / direct ding
Mdl. A
B Enc.
E-int.
Typ. Serial
Res. 23 bits, 8,384
= Ext
Typ. Senal
Res. 23 bits, 8,384
B EsC
Typ. WA
Ver. N/A
CHL N/A
cH2. A

No Error

No Warning

I Main power is normal

K No atarm oceurs

I Motor parameters are set
[ FSTP signal is of

Figure 11.1.2.6

7. Enter Motor Setup page to view motor parameters automatically filled in. Refer to section 4.3.3 for

the detailed descriptions.

Configuration Wizard

Torque / direct drive motor [
Customized v
DMN71-BOSNOO v

Resolution : 1,000 nm/cnt

Mode1 - Position mode
Mode2 - N/A

E-gear numerator(Pt20E) - 32
E-gear denominator(Pt210) - 1
Position command ratio) - 32.000

Output resolution : 8,192 counts/rev

Input function - Default settings

Figure 11.1.2.7
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8. Enter Encoder Setup page to view encoder parameters automatically filled in. Refer to section 4.3.4

for the detailed descriptions.

Configuration Wizard

Figure 11.1.2.8

9. Refer to section 4.3.4 to 4.3.9 to complete servo drive configuration.
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11.1.3 Linear motor

Connect linear motor to servo drive’s motor power connector (CN2) and encoder connector (CN7). Refer
to section 5.4 in “E1 Series Servo Drive User Manual” for the wiring of servo motor.

With linear motor, users must select motor parameters. This section takes linear motor LMSA12 as an
example to demonstrate the basic settings of servo drive. Follow the procedure below to complete servo
drive configuration.

1. Select Tools in the menu bar and click Set to factory default.

File | Tools = Settings Access Help

Figure 11.1.3.1

2. Click Ok.

Set to factory default

Figure 11.1.3.2
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3. After servo drive is power cycled, “Pre-Configuration” window will show up. Select Linear for motor
type.

Pre-Configuration window

| ACsero

Linear \

Torque / direct drive motor “ [
AC servo

Figure 11.1.3.3

4. Select encoder format. Here takes Digital as an example.

Pre-Configuration

Serial + Smart cube v

Analog + Smart cube v

—Aply [ Cancel |

Figure 11.1.3.4

5. After the selection, click Apply to complete pre-configuration function setting. At this time, servo drive
will be power cycled. After that, go to Configuration Wizard to continue setting servo drive.

Pre-Cenfiguration window

Figure 11.1.3.5

6. Click “Open Configuration Wizard” icon in the toolbar to open “Configuration Wizard” window.
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Fie Tools Settings Help
B v
B X
Mdl. ED1S-VN-1022-0000
Ver. 2613
Typ. WA
Puwr. 220V, 14
=-Mod.
1. Position mode wit
2 NA
Act. Postion mode
£ Mot
Typ. Linear
M. A
B Enc.

|- Typ. Analog
Res. 27 bits, 5.3

Typ, NA
Ver. NiA
CHL NA
CH2. NiA

No Error

No Warning

W Seno ready
Oive ready
7 Main powe is nommal
I No alarm occurs
I Motor parametars are sat
R FSTP signal is off

mWso
I Servo on input
[ Gantry mode

Figure 11.1.3.6

7. Enter Motor Setup page. Select LMSA in “Series” column.

Configuration Wizard

Encoder type - Analog
Resolution 86 counts/mm
Full-closed loop

Encoder type - Digital
Resolution - 1,000 nm/cnt

Mode1 - Position mode
Mode2 : N/A

E-gear numerator(Pt20E)
gear denominator{Pt210) - 1
Position command (ratio) - 32.000

Output resolution - 1,000 counts/mm

Input function - Default settings

Figure 11.1.3.7
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8. Select LMSA12 in “Model name” column. Motor parameters will be automatically filled in. Refer to
section 4.3.3 for the detailed descriptions.

Figure 11.1.3.8

E If the motors are connected in parallel, check Parallel number and key in the total number of
motors in the yellow box.

Information

,_
=
£

4 4 4«

¥
IS
o

—
@ ~ F

Figure 11.1.3.9

9. Enter Encoder Setup page to set encoder parameters. Refer to section 4.3.4 for the detailed
descriptions.
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10. Refer to section 4.3.4 to 4.3.9 to complete servo drive configuration.

11-14

Configuration Wizard

Linear

Digital

Digital fum

1,000

Encoder type - Digital

Resolution - 1,000 counts/mm
Full-closed loop

Encoder type - Digital

Resolution : 1,000 nm/cnt

Mode1 - Position mode

Mode2 - N/A

E-gear numerator(Pt20E) - 1
E-gear denominator(Pt210) - 1
Paosition command (ratio) : 1.000

Output resolution - 1,000 counts/mm

Input function - Default settings

Figure 11.1.3.10
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11.2 Log recording

To provide better after-sales service and support to users, Log recording function has been added to
Thunder from version 1.7.17.0. During the operation of Thunder, some information used for
troubleshooting will be recorded. Log files will be saved in the folder “C:\Thunder\dce\toolswin\winkmi\Log".
This function is enabled by default, but users can disable it based on requirement. Follow the steps below
to disable Log recording function:

1. Open Log configuration file “C:\Thunder\dce\toolswin\winkmi\LoggerSetting.xml” with a text editor.
2. Change the <EnableLog> tag value to 0 and save it.

While assisting users, our engineers may modify Log configuration file to record troubleshooting
information. To protect users’ privacy, the following measures will be taken:

Personal information or any information that will harm the users will not be recorded.
Log files will only be obtained with users’ approval.
Log files will only be used for debugging and troubleshooting.

Log files will not be provided to anyone who has no right to use them.
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