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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.

€ 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.

A\CAUTION

€ 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.

MD12UE01-2012

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 o 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.

2

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).

1-4 HIWIN MIKROSYSTEM CORP.
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1.4 Main window

(1)
|

&
@ Thunder (01.005.02), Hub 1, Port 6
(2) | File Tools Settings Help
E--HWIN
E-E1 X
Ver. N/A
Typ- NiA
Pwr. 220V, 1kW
[=+-Mod
1. Position mode v
2. NA
(3) — Act. Pasition mods
=--Mot.
: Typ. AC seno
Mod. N/A
E--Enc.
- Int.
Typ. Serial
Res. 23 bits, 8,
= Bxt.
Typ. Serial
~Res. 23 bits, 8,

=--ESC
e Typ. NIA

Var is

No Error

(4)——

(5)——

No Warning

M Senvo ready
Ml Drive ready
I~ Input voltage is above 220V.
(6) e FF No alarm oceurs
I~ Motor parameters are set.
[ FSTP signal is off
M sTo
M 5envo on input
Ml Gantry mode

(8)

HIWIN,

Motion Control and System Technology

Figure 1.4.1

Table 1.4.1

No. Item

Description

(1) | Software version

Display Thunder version number.

(2) Menu bar

” "«

Function menu bar, including “File”, “Tools”, “Settings”, and “Help”.

3) Information column

Display system information, including servo drive’s type and firmware

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.

(6) | Status light

Display ready signal, including servo signal, drive signal, STO signal, servo

on signal, gantry mode signal.

(7) | Toolbar

” o«

Tool menu bar, including “Configuration Wizard”, “Parameters Setup”, “Test

Run”, “Homing Operation”, “Interface signal monitor’, “Performance

"«

monitor”, “Scope”, “PDL”, “Multi-motion setting”, “Save parameters as a

” o«

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

File

Load prm file

Save prm as a file

MOPUIM Urew Japunyl
Ieq nusi

Tools

Communication setup

Phase initialization setup

Auto tune

Absolute encoder initialization

Analog offset

Dynamic brake resistor wizard

Gantry control system

Tuneless

Error map setup

I/0 configuration

Real-time data collection

Spectrum analyzer

Error log

Messages + command prompt

Set to factory default

Update firmware

Settings

English
Traditional Chinese
Language
Simplified Chinese
Japanese (not supported yet)
um
mm
Linear unit cm
m
Display unit m (m/min)
rad
) milrad
Rotary unit
deg
rev

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

MOPUIM Ulew Japunyl

Ieqjoo

(Open Configuration

Wizard)

Configuration Wizard

Power Setup

Motor Setup

Encoder Setup

Control Mode Setup

Command Input Setup

Emulated Encoder Output Setup

1/0O configuration

Send to drive

=]

(Open Parameters Setup)

Parameters Setup

Diff. Parameter comparison
PtOXX For setting basic function
Pt1XX For tuning
Pt2XX Position-related
Pt3XX Velocity-related
Pt4XX Torque-related
Pt5XX For 1/O setting

For regenerative resistor
PtBXX .

setting
Pt7XX For internal homing
Others User-defined page

(Open Test Run)

Test Run

Position mode

Velocity mode

(Open Homing Operation)

Homing Operation

Homing on negative limit

switch and index pulse

Method1
(search for index signal on
the right side of N-OT signal)
Homing on positive limit
switch and index pulse
Method2

(search for index signal on

the left side of P-OT signal)

HIWIN MIKROSYSTEM CORP.
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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)

Homing on home switch and
index pulse — negative initial
Method13 | move (search for index
signal on the right side of

DOG signal’s falling edge)
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Homing on home switch and

index pulse — negative initial

Method14 | move (search for index
signal on the left side of
DOG signal’s falling edge)
Homing on index pulse —
Method33
negative initial move
Homing on index pulse —
Method34
positive initial move
Method35 | Homing on current position
Homing on current position
Method37
(same as method35)
Homing on current position
Method-3
(absolute encoder only)
Homing on home position
Method-6
(absolute encoder only)
(1) Bus voltage
(2) Serial encoder
Internal | (3) AgB encoder
status (4) Encoder 5V
(5) Motor current
(6) U, YV, W-current
(1) Pulse input
(2) AgB output
(3) V-REF
(Open Interface signal Monitor servo drive’s (4) T-REF
‘@ /0 signal
g monitor) signal status (5) Digital input signal
status
(11~110)
(6) Digital output signal
(01~05)
(7) AO1, AO2
(1) Thermal sensor (TS)
ESC
(2) Lissajous
Gantry
control Gantry signal light
system

HIWIN MIKROSYSTEM CORP.
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Display motor motion’s status and

‘f;’i (Open performance performance. By modifying servo drive’s
monitor) parameters, users can observe the
Performance monitor
change of motion’s performance.

(1) Position error

(2) Feedback position

(3) Position reference
velocity

(4) Motor-Load position
deviation

(5) Velocity feedforward

(6) Reference velocity

(7) Motor velocity

(8) Torque feedforward

(9) Torque reference

(10) Command current

(11) Motor current

(12) Servo voltage
percentage

(13) Digital hall signal

(14) Motor overload

Physical protection
ATJ—"—‘H (Open Scope) Scope 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

1-10 HIWIN MIKROSYSTEM CORP.
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Servo
signal

status

(51)

(52)

(53)

(54)

(55)

(56)

(67)

(58)

(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

(67)

(68)

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 /lreverse
external torque limit
input signal

C-SEL //control
method switching
input signal

SPD-D //motor
rotation direction
input signal

SPD-A /linternal set
velocity input signal
SPD-B /linternal set
velocity input signal
ZCLAMP /Izero
clamp input signal
INHIBIT //lcommand
pulse inhibition input
signal

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

HOM //servo drive

built-in homing

HIWIN MIKROSYSTEM CORP.
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procedure input
signal

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

(70) FSTP //forced stop
input signal

(71) CLR /Iposition
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 /Iservo 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 //lwarning
output signal

(82) NEAR /Ipositioning
near output signal

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

(84) PT //position trigger
digital output signal

1-12 HIWIN MIKROSYSTEM CORP.



E1 Series Servo Drive Thunder Software Operation Manual

HIWIN.

MD12UE01-2012

Thunder Overview

(85)

(86)

87)

(88)

(89)

(90)

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

PAO //lencoder
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 description language

(Open multi-motion

setting)

Multi-motion setting

1)
@)
®)

Motion
(4)
type

®)
(6)
@)

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 parameters file back to servo

drive.

(Save to drive)

Send the parameters

to servo drive

Temporarily save parameters file to

memory.

(Reset drive)

Reset drive

Power cycle servo drive.

HIWIN MIKROSYSTEM CORP.
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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.
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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 Fome | Hiwin M:

€« [¢]
x E m % ﬁ @ Contact U
HIWIN. MIKROSYSTEM Aot Prodict News
' 7
* s
Dual Drive Gantry Mod Fssene
ual Drive Ga y Moae DD\"-’“'Dad e;;;);se
o .ZKHZ
El Serles * Tuneless Function- Inertia ratio 1: 250 EthercAT
Drive s
« Deviation: 0.5% (10mm/s) after velocity ripple compensation
Stage Controller & Drive Linear Motor Direct Drive Motor Torque Motor AC Servo Motor

Linear Motor Sys!

(= I‘ |
~ / e

1))
ML

Figure 2.2.1

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

H Ocunlosd | Huwnbiconyster. X+ - 8 x

« C & hiwinmikroaw/en/downioad

X B B R &
HIWIN. MIKROSYSTEM

/

document

= Download

Quick se

File Type

Home > Download All
Catalog

Dale Download

Drawing

B / Manual
a

W Software

Certificate

Certficate

Category

Stage

Figure 2.2.2
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3. Find the category on the screen and select Controller & Drive.

H d | ik + = o X
<« C @ hiwinmikrotw/en/download
x 8B W R % @ Contact Us 2 Login
HIWIN. MIKROSYSTEM About Product News Support Download Careers Investors CSR
3 T A QI SR g
Home > Download
Category
File Type Date Download
All
Catalog Stage
Draw -
o W Controller & Drive
Manual
i Linear Motor
Certificate
Direct Drive Motor
Category
Torgue Motor
Stage
W Controller & Drive AC Servo Motor
/ Positioning Measurement System
or
AC Servo Motor Servo Actuator
Positioning Measurement System N
& . 2 Linear Actuator
Servo Actuator
nearActuator Renewable Power Inverter
Renewable Power Inverter

A

Figure 2.2.3

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

H Downlosd | Hawin Mizosyster X | A - 8 x
€ c @ hiwinmikro.tw/en/downioad
@ Contact Us £ Login
X 8B W R & >
HIWIN. MIKROSYSTEM About Product News Support Download Careers nvestors osR
Aanual
W Software Thunder install 01003.15 @ Controller & Drive ~ BIN  2020-04-08 =3
Certificate
Thunder mstall 01.004.08 @ Controlier & Drive 8IN 2020-04.30 F_t!
Category
Thunder install 0100508 @ Controfier & Drive BIN 2020-08-29 <)
Stage
B Controller & Drve
Linear Motor
Direct Drive Motor
Torque Motor Subcategory
HIMC
M Drive E1
Subcategory Drive D1
Drive D1-N

/ D2T Drive

LIMDX+ Servo Drive

PCI4P

Figure 2.2.4

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

-
1.5.10.0 as an example. Click the icon beside Thunder install 1.5.10.0 3 to start the installation.
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- o X

o O
X 8B MR & @ Contact Us 2 Login Search a Language ~ [
HIWIN. MIKROSYSTEM

Careers Investors CSR
J Thunder install 1.1.6.1 @ -

* Thunder install 1.2.15.1 @

<« C @ hiwinmikroaw/en/downiosd

Home > Download

Thunder install 1.3.15.1 @

File Type File Name
SRR Thunder install 1.4.8.1 @

Dravang

Thunder install 12151 @
Manual
W Sofivare

Thunder install 13151 @ .
Centeste Thunder install 1.5.10.0 &

Thunder install 1481 @

Category

Thunder install 15.10.0 @ Controller 8 Drive ~ BIN  2020-11-25 &
Stage

W Contolier & Drive

Linear Motor
Figure 2.2.5
H Downlosd | Hiwe Mikosyster: X |1 - 8 x
€ > C @ hiwinmikoaw/en/downioad LRG3 B
X 8B W R S @ Contact Us A Search a (e o |
HIWIN. MIKROSYSTEM Avout Product News Support Download Careers Investors CSR
File Type File Nama Product Type Download
A Thunder install 1.5.10.0 2020-11-25
Cataiog
Drawing
Manual TRNC 1.5.10.0(F&TERE) 2020-11-25
W Sofviare
Certicate
] TRNE 1.5.10.0(Release Note) 2020-11-25
Category
Thunder install 1.5.10.0 @ Controller & Drive~ BIN  2020-11.26
Stage

I Conuroer & Orive Thunder imstall 1.5.10.0 2020-11.25
Linear Motor
5100(R 7B d 25
Direct Drive Motor TRNC 1510 0(RTRE) 2020-11

Torque Motor

TRNE 15.10.0(Release Note) 2020-11-25

AC Servo Motor

Positioning Measurement System
Servo Actuator

Linear Actuator

Renewable Power Inverter

Figure 2.2.6

Table 2.2.1

Firmware version Firmware version
for standard servo drive for Fieldbus servo drive
1.16.1 2.1.8

1.2.15.1 2.2.8
1.3.15.1 2.3.12

Thunder version

2.1.8
2.2.8

2.3.12
1.48.1 2.4.6 2.4.6
1.5.10.0 2.5.6

25.6/257
1.6.11.0 2.6.11 2.6.11
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€ 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.
X iR W R R =
HIWIN. MIKROSYSTEM
2 [ogin
About Product N jppoct 4 CSR X
HIWIN. MIKROSYSTEM
Figure 2.2.7
€ If users haven't had the membership, join the member first. After the registration, users can download the
files.
K B W R & ac s Search a Language
HIWIN. MIKROSYSTEM estors
Membertodh 1 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 1.5.10.0 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.

¥ P~ 7E
El == == &=

4 & > =% > DATA(D) > profile > yijuliao » 5

& BiEER
[ =i
PR

mail

yijuliao
HRELRAE
= n ﬁErlThunder_mstall.msl
B 30

PR

FEn e @
ET I

Sowom o oo
2

ows (C)
= DATA (D)

Figure 2.3.1

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

15 Thunder 1.5.10.0 Setup - X

Welcome to the Thunder 1.5.10.0 Setup
Wizard

The Setup Wizard will install Thunder 1.5, 10.0 on your
computer, Click Next to continue or Cancel to exit the Setup
Wizard,

Figure 2.3.2
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3. Click Next to continue the installation.

15 Thunder 1.5.10.0 Setup

Destination Folder
Click Mext to install to the default folder.

HIWIN.

Maotinn Contrsl and System Technology

Install Thunder 1.5.10.0 to:

C: \Thunder),

[ Back

Cancel

{0 Mext I

Figure 2.3.3

4. Click Install to continue the installation.
15 Thunder 1.5.10.0 Setup

Ready to install Thunder 1.5.10.0

HIWIN.

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

Figure 2.3.4

Cancel

HIWIN MIKROSYSTEM CORP.
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5.  Wait until the installation is done.

12 Thunder 1.5.10.0 Setup

Installing Thunder 1.5.10.0

HIWIN.

Muotion Contrel and System Technology

Please wait while the Setup Wizard installs Thunder 1.5.10.0,

Status:
|

Copying new files

Cancel |

Back Mext

Figure 2.3.5

6. Click Finish to complete the installation.

1 Thunder 1.5.10.0 Setup

Completed the Thunder 1.5.10.0 Setup
Wizard

Click the Finish button to exit the Setup Wizard.

Install 7zip

HIWIN MIKROSYSTEM CORP.
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Figure 2.3.6
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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.

18 Thunder 1.5.10.0 Setup

Completed the Thunder 1.5.10.0 Setup
Wizard

Click the Finish button to exit the Setup Wizard.

Install 7zip

Back Cancel

Figure 2.3.7
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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

File Action View Help
e @ E BE B

v & MH1018
i Audio inputs and outputs
& Computer
s Disk drives
53 Display adapters
i Firmware
s Human Interface Devices
*m |DE ATA/ATAPI controllers
2 Keyboards
@ Mice and other pointing devices
[E Monitors
[ Network adapters
E? Other devices
B4 Mega-Fabs Motor Drv
& Ports (COM & LPT)
7 Print queues
[ Processors
B9 Security devices
[3 Sensors
l‘ Software components
B Software devices
i Sound, video and game controllers

<

S Storage controllers
= System devices
i Universal Serial Bus controllers

Figure 2.4.1

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

Before executing the update of driver, ensure if you have administrator authority. The update

©

Important

of driver must be performed under administrator authority.

HIWIN MIKROSYSTEM CORP. 2-11
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.:E Device Manager
File Action View Help

s FE EHR B EX®

v & MH1018

> ld Audio inputs and outputs
> Computer

> s Disk drives

» [ Display adapters

> i Firmware

> Human Interface Devices
> =@ IDE ATA/ATAPI controllers

v ﬁ Mega-Fabs Motion Controllers

#f Dragonfly
> (@ Miceand oth Update driver
» [ Monitors Disable device
Z gg:::c(’éza’;aé Uninstall device
> [ Print queues Scan for hardware changes
> [ Processors
> WY Security devic Properties
> [ Sensors
> r Software components

> B Software devices

Figure 2.4.2

3. Select Browse my computer for driver software.

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,

Gonedl |

Figure 2.4.3
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4. Click Browse to select folder path.

& B Update Drivers - Mega-Fabs Motor Drv

Browse for drivers on your computer

Search for drivers in this location:

CAHIWIN-1.5.0\usbdr 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.

 Conce

Figure 2.4.4

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

X

& B Update Drivers - Dragenfly | 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\Thunder\usbdry > 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.

X
¢ B Update Drivers - Dragonfly
Browse for drivers on your computer
Search for drivers in this location:
C:\Thunderusbdny v| | Browse...
M 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,
[_Net ]| Cancel
Figure 2.4.6
7. The installation is completed. Click Close after the confirmation.
X

B Update Drivers - Dragenfly

Windows has successfully updated your drivers

Windows has finished installing the drivers for this device:

l‘iﬂ\ Dragonfly Megaf-Fabs

Figure 2.4.7
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8. It's the confirmation screen of successful installation.

.‘} Device Manager
File Action View Help

et REIHR B EX®

v & MH1018
> u Audio inputs and outputs
> 8 Computer
> s Disk drives
> B3 Display adapters
> BE Firmware
> @ Human Interface Devices
> *m IDE ATA/ATAPI controllers
> 2 Keyboards

v fff Mega-Fabs Motion Controllers
d Dragonfly

> @ Network adapters
> @ Ports (COM & LPT)

> = Print queues "

» [ Processors W ﬂf Mega-Fabs Motion Controllers
> [ Security devices

> [3 Sensors ]ﬂ Drﬂ’gﬂ nﬂ:f

5 Softv

£omp
> B Software devices
> u Sound, video and game controllers
> i Storage controllers
> ¥m System devices
> i Universal Serial Bus controllers

Figure 2.4.8
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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.

s ZNEENED
=8 =28 m2 ®
4 & > =@ > DATA(D) » profle > yijuliao » 5 vy  #E2T= ¥l

A  zE

15 Thunder_install msi

d

ft

a
o
=

i Thunder_install.msi

- DATA(D)

Figure 2.5.1

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

1 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

2-16 HIWIN MIKROSYSTEM CORP.



HIWIN.

MD12UE01-2012

E1 Series Servo Drive Thunder Software Operation Manual Install Thunder

3. Click Remove to continue the removal.
i Thunder 1.5.10.0 Setup — *
i

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

Matinn Cantrsl and System 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
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5.  Wait until the removal is done.

1 Thunder 1.5.10.0 Setup

Removing Thunder 1.5.10.0 H I WIM

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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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.
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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

ED1F

i 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

Information

Refer to section 2.1 in “E1 Series Servo Drive User Manual” for the detailed descriptions of

servo drive model.

Thunder (01.005.03), Hub 1, Port 6

ED1S

Hub 1, Port 6

Figure 3.2.1.1

Thunder (01.005.03), Hub 1, Port 6

4)

HIWIN MIKROSYSTEM CORP.

ED1F{mega-ulink) v
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(R) Ethernet Connection (7) 121{&

e

Figure 3.2.1.2
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Table 3.2.1.2
No. Item Description
] Offer servo drive type for users to select:

(1) Drive type )
ED1S, ED1F (mega-ulink), ED1F (Other)
Different servo drive has different configuration interface.

(2) | Config. 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.

3.2.2 Connect via USB

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)

Users can connect Thunder to servo drive via USB.

(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.

3-4
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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 & - O x

ED1F{mega-ulink) v

v

(R) Ethernet Connection (7) 121:R.

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.

HIWIN.

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-axes 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-axes 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-axes 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-axes 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-axes 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.

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-axes connection succeeds.

Thunder (01.005.01), mega-ulink
File Tools GSettings 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 defaultis X axis.

=
T x
Ver. €01F 245
;:: F-wn:"én "W E--Hmin
S Wod =--E1 X
Ver, ED1F, 246
S Mot Typ. mega-ulink
L, Mod. NA -~Pwr. Frame C, 1kW
& int El-Mod
-1, Position mode wit
o] 2. NA
Lo Act. Position mode
E-Mot.
b - Typ. AC seno
e v ™ WA o Mod. NIA
E~Enc.
No Error = Int.
i~ Typ. Serial
Ho Warning “~-Res. 23 bits, 8,38
- Typ. Serial
“~Res. 23 bits, 8,38
BH-ESC
~Typ. NIA
~-\er. NIA
- CHL NIA ®
G Y-- ~CH2, N/A Motion Control and System Technalogy

@68 X
R
Ver. EDYF 246
Typ. maga dlnk

No Error

No Warning

Wsewo roady

IDrive ready.
[T nput valtage i abave 220V
R e al
7 Motar pavametars e sot
K FSTP signalis of.

s

W Sono on input

W Gamy mode

Click Y axis to switch to Y axis.

E-HIWIN

r :: Frame B, 4000 .. ~E1 X
T =-E1
L . Cyeie Ver. ED1F, 246
T .'w‘A_csew -~ Typ. mega-ulink
L gt Pwr. Frame B, 4000
E-int, S =--Mod
2 bits, 3,34 : NiA
N/A

Figure 3.2.3.2.1

. Cyclic synchronou

AC sero

Res. 23 bits, 8,388

R HIWIN.

/A Motion Control and System Technology
HFA

HIWIN MIKROSYSTEM CORP.
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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.

3-10

Right-click Y axis.

7 Input vottaga is above Z20V.
R Ho alam ezcurs.

7 Motar parametars are set
[ FSTP sigaal s oft.

10

s
IS on input
W Gentry mode

Figure 3.2.3.3.1

Select Rename to modify axis name.

HIWIN.

Motion Control and System Technology

E--HiwIn
"""E1

=--E1
........ Rename 23
e El

X

Pwr, 220V, 400W

Mod
1. Position mode wit
e NIA
. Act. Position mode
Mot.

~Typ. AC seno
eeMod. N/A

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.

Thunder (01.005.01), mega-ulink
File Toaols Settings Access Help

T eale

Figure 3.2.3.3.3

3.2.4 Off-line mode

Users can load servo drive parameters file (*.prm) on off-line mode 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.

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.

Figure 3.2.4.2

3. 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 3.2.4.3

4. Click “Open Configuration Wizard” icon in the toolbar to open “Configuration Wizard” window.
Refer to section 4.3 for the details of Configuration Wizard.
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R JE1 ) [

WServo resdy

WDse ready
™ Input voltage is abowe 220V
I b alaem aceurs
7 Motor parameters ave set
I ST signl is of

Ws

WSeno on input
W Gariry mode (Master)

5.

Configuration Wizard

Figure 3.2.4.4

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

Refer to section 4.4 for the details of Parameters Setup.

HIWIN MIKROSYSTEM CORP.

]
""""" — | sllewzl o0 o= =0
i = [ L Ll® P AVA L a1 = j:)
ver, 0 b & ’ = | © ’:w B SR LS
Typ. 14
Pwr. NiA Parameters Setup
Mod
1 N o
2 wa
At A | Parameter Name Description
Mot = { Basic function selection 0 |
.'l.'l,fii B [ Application function selection 1 ]
Enc. n [Application function selection 2 |
fint Typ. WA =] [ Application function seksction 6 ]
Res. WA (] [ Application function sslection 7 |
& m" e L5 [Application function selection § ]
yp. ! +
Res. WA =] [ Application function seéection 3 |
e B [Appiication function selection A |
yp. A
Ver. WA B [ Agplication function selection B |
S n [ Application function setection 0]
. =) [ Application function seéection E |
5] [ Application function zelection F |
NIA
No Warning
W Sero rady
W Orve ready
T input voltage is above 220V
T o alarm oceurs
I Motor parameters are set
I FSTP signal is of.
Mso
1M S0 on input
M Gantry mode

Figure 3.2.4.5
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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.

1
O 1)

Important (2)

(3)

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

Only Fieldbus servo drive supports mastership switching; standard servo drive does not

support this function.

When Thunder holds the mastership, the 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.

If Fieldbus servo drive is power cycled, Controller automatically holds the mastership.

HIWIN MIKROSYSTEM CORP.
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3.3.1 From Controller to Thunder

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

1. Select Access in the menu bar.

No Error

No Warning

HIWIN,

Motion Control and System Technology

W Cenry mode

Figure 3.3.1.1

2. Select Thunder.

B Thuncer (01 - o x|
Fle_Took _Setingl Achyss | Help

BE X M
Ver.
Typ. SROFINET

P, 220, 000
- Nod

Ad. s
[ENTS
Typ. A sero
Wod. FRLS40269
= Enc.
B int

No Error

No Warning

WSen reaty
Dt ready

[’ Wotar parametars are et

7 FSTP signal is off:
Mswo
Wsero on ipur
Weaty mode ®

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.

No Error

No Warning

HIWIN,

Motion Control and System Technology

W Cenry mode

Figure 3.3.2.1

2. Select Controller.

B Thuncer (01 - o x

Fle_Tools_Setingl| e | Hom
o

BB X

ver. =
Typ. PROFINET
P, 220V, 4000

= Mod

Typ. AC sano
-~ Mod. FRIS41789
= Ene.
Fnt
Typ. Seril
Res. 73 bits, 8,334

No Error

No Warning

M Senn reaty

IMDvie ready
I Input valtage is abave 220V
¥ Mo alar
¥ Motar perameters ere set.
W FSTF signal is off

MWs1o

Wiseno on input

I Ganiry mods

HIWIN.

Motion Control and System Technology

Figure 3.3.2.2
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3.4 Update firmware

Users can update servo drive’s firmware via Thunder. Here takes version 2.4.6 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 it
Version of firmware and Thundgr are not compatible, please
update Thunder version to]1.6.5.5

OK |

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.

Thunder (01.005.03), Hub 1, Port 6
File | Toals Settings Help

Figure 3.4.2

2. After selecting servo drive’s firmware version, click Download and wait until the firmware updating
procedure is done.
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Update firmware - %

Path | |

D3Ywer 02_004 06 1 2020-04-22 11:35:32

Figure 3.4.3

3. Ensure “Note” column shows Connecting.

Update firmware - *

Version Path Date/Time | Note

246 : D3\ver_02_004_06 T 2020-04-22 11:3532

Figure 3.4.4
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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.

HIWIN MIKROSYSTEM CORP. 4-3
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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

(1M
()

Figure 4.2.1

Table 4.2.1

No. Item 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

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

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.

€4 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

section Fehler!

Verweisquelle
Power Setup
1 konnte nicht
Set the related parameter for power.
gefunden

werden.

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.

I/0 configuration .
7 ] ) section 4.3.8
Set input and output signals.

Send to drive )
8 ) section 0
Check parameters and save them to servo drive.
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(1) (2)

Configuration V izard

Three-phase AC power v

Motor type - Linear
Motor model -

Resolution :

Mode1 : Velocity mode
Mode2 - N/A

Velocity command -

Output resolution -

Input function :

Figure 4.3.1.1

Table 4.3.1.1

No. Item Description

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

Q) Setting steps switching ) S _
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 below.

‘:o‘ For 2 kW servo drive or above, AC power input will be automatically set as Three-phase AC
Py power. Users cannot modify the setting.
Important
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1. Click “Open Configuration Wizard” icon in the toolbar to open “Configuration Wizard” window.

@) Thunder (01,005.02), Hub 1, Port 11
File Tools Seftings Help

E--HIWIN
E-E1 X
Ver. ED1S-VN-0422-00, 2
Typ. Pulse
Pwr. 220V, 400W
(£)--Mod
-1, Position mode v
2. NA
~Act. Position mode
=--Mot.
Typ. AC seno
Mod. N/A
E--Enc.
B Int.
Typ. Serial
~Res. 23 bits, 8,
B Bxt.
Typ. Serial
Res. 23 bits, 8,
E--ESC
Typ. NiA
< >
No Error
No Warning
W Servo ready
W Drive ready

I Input voltage is above 220V.

I No alarm occurs

I~ Motor parameters are set.

[ FSTP signal is off ®

Msmo :
1 sero on input Motion Control and System Technology

M Gantry mode

Figure 4.3.2.1

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

T N— EEEIR

Typ. Vohtage command and
Pwr. 220V, 400W Configuration Wizard
(= Mod
1. Position mode with
2. NA
Act. Position mode
- Mot,
i Typ. AC seno T
Mod. WA
E-Enc.
E-int.
Typ. Senal
Res. 23 bits, 8,384
BBt
Typ. Senal
Res. 23 bits. 3,38
BESC
Typ. WA
Ver. WA
CHL. /A
CH2. /A

i i '
No Error

No Warning

Wi Senvo ready

M Drwve ready
¥ input voltage is above 220V.
Mo slarm occurs.
™ Motor parameters are set
7 FSTP signal is off

WsTo
W Servo on input
W Gantry mode (Master)

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).

(1)

Configuration Wizard

Power : 3-phase

Torque / direct drive motor 4
v
DMN21E(TMN21E) v

ype : Digital
n : 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

Figure 4.3.3.1

Table 4.3.3.1

(2)

No.

Item Description

Reference

(1) Edit motor parameters

Select motor model (motor parameters will be
automatically filled in) or select Customized (users can | section 4.3.3.1

fill in the desired motor parameters).

)

Save / Load motor

parameters file

Create a motor parameters file (*.mot) for further use. section 4.3.3.2

4-10
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4.3.3.1 Edit motor parameters

The procedure of motor setup is as below.

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

Configuration Wizard

Power : 3-phase

Motor Setup I . AC servo

. Linear
Motor t:
T Torgue / direct drive motar
Motor mode

Customized

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

Made1 : Position mode
Mode?2 - N/A

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

Figure 4.3.3.1.1

2. Select motor series.

Configuration Wizard

Power : 3-phase

Torque / direct drive motor |4
Motor type - Tol / — v

Motor mode

Customized

Full-closed loop
Encoder type - Digital
Resolution - 1,000 nm/cnt

Mode1 : Position mode
Made2 : N/A

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

Figure 4.3.3.1.2

HIWIN MIKROSYSTEM CORP. 4-11
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3. Select motor model.

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

4-12

Configuration Wizard

Encoder type : Serial
Resolution bits
Full-closed loop
Encoder type : Digital

Resolution : 1,000 nm/cnt

Made1 : Position mode
Mode?2 - N/A

E-gear numerator(Pt20E

E-gear denominator(Pt210) : 1

jon command (ratio]

Configuration Wizard

Encoder type - Serial
Resolution :
Full-closed loop
Encoder type - Digital

Resolution : 1,000 nm/cnt

Mode1 - Position mode
Mode2 : N

E-gear numerator(Pt20E)
E-gear denominator{P
Position command (ratio]

Torque / direct drive motor &2

DMNZAR(TMNZAR)
DIVINAZE (TMNAZE)
DMN42F(TMN4ZF)
DMIN42G(TMN42G)
DMN44E(TMN44E)
DMNTAE(TMNTAE)
DMNTAEH(TMNTAEH)
DMNTAG(TMNT1G)
DMNTAGHTMN71GH)
DMNTARTMNTAR)
DMNT1RH({TMNT1RH)
DMNI3IETMNI3E)
DMNI3EH({TMNI3EH)
DMN93GTMNI3G)
DMNI3GH(TMNI3GH)
DMNI3RTMNGIR)

NRARIO2NLTRANIO DL

Figure 4.3.3.1.3

3
2
[-]
o
e
:
3
g
g
4

4

DMN21E{TMN21E) v

o
~

3

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 :I

Torque f direct drive motor R4

Customized

Figure 4.3.3.2.1

HIWIN MIKROSYSTEM CORP. 4-13



HIWIN.

MD12UE01-2012

Servo Drive Configuration E1 Series Servo Drive Thunder Software Operation Manual

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

Save As X

&« v 4 > ThisPC » DATA(D:) » HIWIN_parameter_files ~ O Search HIWIN_parameter_files 0

Organize » Mew folder B=

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

Mo items match your search.

temp (Vmikro_s02) (P)
mhdfs (Vmikro_s02) (5:)
r312-gqc (\mikro_s02\faxS\out) (X ]

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
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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 » Mew folder B== ~ in | 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

B Videos

i Windows (C)

e 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).

Rotary (4)

Analog

Customized

4,320,000

1,500

(1) 2,880

)
@)

Figure 4.3.4.1
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Table 4.3.4.1
No. Item Description Reference

) Select encoder model (encoder parameters will be
Edit encoder ]
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 below.

1. Click Encoder Setup to enter encoder setup page.

Configuration Wizard

Power : 3-phase

Torque / direct drive motor |4
v
DMN21E{TMN21E) v

ition mode

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

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

2,048

2,112

1MHz

SSI-NULL

600

Figure 4.3.4.1.2

(1) Encoder type can be Analog, Digital or Serial. Currently, serial type encoder only

E supports BiSS-C and EnDat; SSI, NIKON and Hiperface are not supported yet.
Information (2) 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
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

4,325,316

2,048

2,112

1MHz

SSI-NULL

600

Figure 4.3.4.1.3

(3) 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.)

HIWIN MIKROSYSTEM CORP. 4-17
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3.

4-18

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

1,500

2,880

1MHz

SSI-NULL

600

Figure 4.3.4.1.4

After checking Activate full-closed loop, a reminder window will pop up. After reading the

a 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

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

that of external encoder.
oK I

Figure 4.3.4.1.5
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4. After opening “External encoder setting” window, select external encoder type and series, and key in
encoder parameters.

External encoder setting *

Linear

Digital

Customized
1,000

SSI-NULL

]

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

1MHz

SSI-NULL

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

1MHz

SSINULL

600

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

1MHz

SSINULL

600

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

4,320,000

1,500

2,880

1MHz

SSI-NULL

600

Figure 4.3.4.2.1

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

Save As X
“~ v P » ThisPC » DATA(D:) » HIWIN_parameter files v | Search HIWIM_parameter files @
Organize + MNew folder [EEER 4 e

I This PC MName Date modified Type Size
j 3D Objects
[ Desktop
Documents
& Downloads
J\ Music
[&=] Pictures
E Videos
e Windows ()
- DATA (D2}
= temp (\\mikro_s02) (P:)

Mo items match your search,

= mhdfs (\\mikre_s02) (5:)

= r312-qc (\mikro_s02\faxS\out) () "

I File name: |

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

4 Hide Folders I Save I ‘ Cancel

Figure 4.3.4.2.2
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B |oad encoder parameters file (*.enc)

1. Click “Load parameters from file” icon .

Rotary

Analog

Analog 1500 periods

4,320,000

1,500

2,880

1MHz

SSI-NULL

600

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 256 PM ENCFile 1KB I
[ Desktop

Documents

* Downloads

J’ Music

[&] Pictures

B Videos

i Windows ()

- DATA (D:)

== temp (\imikro_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 below.

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

Configuration Wizard

Rotary

Analog
Analog 1500 periods
4,320,000

1,500

2,380

Digital
Resolution - 1,000 nm/c

2.5MHz

SSI-NULL

600

Input function - Default settings

Figure 4.3.5.1

2. Open the menu to select control mode.

. Primary mode
1 - Position mode v e Seconday mode

o
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.

4-24
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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 4.3.6.5
Internal position mode section 4.3.6.6
(o) If users select dual mode (such as 7 — Position mode«—Velocity mode), users have to set

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

Important

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.

HIWIN MIKROSYSTEM CORP. 4-25



HIWIN.

MD12UE01-2012

Servo Drive Configuration E1 Series Servo Drive Thunder Software Operation Manual

Configuration Wizard

0 - Velocity mode. v

|
Velecity mode

Output resol

Input function : Default settings

Figure 4.3.6.1.1
2. Set reference command.

[ Mode 1 Reference Command

) o

)

Figure 4.3.6.1.2
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Table 4.3.6.1.1

No. Item

Description

Velocity command
input gain (Pt300)

Set the ratio of analog voltage and motor rated velocity. Refer to section
Q) 8.3.1 in “E1 Series Servo Drive User Manual” for the example of velocity

command input.

(2) Diagram

It shows the CN6 pin diagram of velocity command input signal and the

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

Servo motor

Fieldbus servo drive’s position command input

setup

B Rotary motor’s pulse command input setup

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

Configuration Wizard

n - 1,000

Control Mode Setup | .
[ node

ar denominator(Pt210) - 1
nand

Input function - Default s

HIWIN MIKROSYSTEM CORP.

1 - Position mode v

|
Position mode

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

r Mode 1 Reference Command

(1M

)

Figure 4.3.6.2.2

Table 4.3.6.2.2

No. Item Description

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

(2) ) 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 CN6 pin diagram of pulse command input signal and the
iagram

pulse signal diagram.

3. Click electronic gear ratio setting icon to open “Electronic gear ratio setting” window for
electronic gear ratio setting.
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Mode 1 Reference Command

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

Pulsefdirection
| com

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-Eo-ooo

0-00), users have to modify Pt20E and Pt210 in Configuration Wizard.
Information
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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

Input function - Default settings

Figure 4.3.6.2.4

2. Set the related parameters of command input.

Mode 1 Reference Command

(1M

)

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

Q) ) 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 CN6 pin diagram of pulse command input signal and the
pulse signal diagram.

(2) Diagram

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

Mode 1 Reference Command

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

Motor type : Linear
Motor model : KL8&

E-gear numerator(P
E-gear denominatorf
Position command

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 — T—
Figure 4.3.6.2.8
Table 4.3.6.2.5
No. Item 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-Eo-oooo-oo), 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-Eo-ooo
E O-00), users 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) v
Elec. gear ratio
2)
Feed constant
. w=mm
Reduction ratio
3) |
I
Control unit
| o001 | um |
Figure 4.3.6.3.1
Table 4.3.6.3.2
No. Item 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

3) 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] #

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.

Information

Electronic gear ratio setting - m] *

T

Elec. gear ratio

Feed constant

Reduction ratio
Control unit

Figure 4.3.6.3.3

(1) Refertosection6.11in “E1 Series Servo Drive User Manual” for the description of control
unit.

(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

I KN

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 v

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} X

Full-closed loop v

Elec. gear ratio

External resolution

Control unit

I N

—

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

[ 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

2 - Torquelforce mode v

Current command : 3.0 V/ Rated torque

Output resol

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. Item Description
Set the ratio of analog voltage and motor rated torque. Refer to section 8.5
Torque command ) ] )
Q) ] ] in “E1 Series Servo Drive User Manual” for the example of torque command
input gain (Pt400) )
input.
) It shows the CN6 pin diagram of torque command input signal and the input
(2) Diagram )
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.

4-40

Configuration Wizard

Output resolution :

Input function - Default settings

3 - Inner velocity mode v

Figure 4.3.6.5.1
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2. Set reference command.

Mode 1 Reference Command

Inner Velocity Control with Operation Speed Input

Figure 4.3.6.5.2

Table 4.3.6.5.1
No. Item Description
() | 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.

HIWIN MIKROSYSTEM CORP.
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Configuration Wizard

Input function - Default settings

10 - Inner position mode v

|
Inner position mode

Figure 4.3.6.6.1

2. Setreference command.
Mode 1 Reference Command
(1) 1
“ r—
Figure 4.3.6.6.2
Table 4.3.6.6.1
No. Item Description
Q) 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) ] 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 below.

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

Configuration Wizard

Power : 3-phase Mode 1 Reference Command

Motor type - Torque / direct drive motor
Motor model : DMN21E(TMN21E)

Mode1  Inner position mode
Mode? - .

Input function - Default settings

Figure 4.3.7 1
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2.  Key in emulated encoder output resolution (Pt212).

Emulated Encoder Output

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 /O configuration
is as below.

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

Configuration Wizard

Motor type - Torque / direct diive mator
Motor model : DMN2{E(TMNZ1E)

0,000 counts/rev

type - Digital
Resolution : 1,000 nm/cnt

Mode1 - Inner position mode
Mode2 : N/A

Inner position mode: No command -

googuoe

Emulated Encoder Output Setup '

Output resolution : 8,192 counts/rev

T e

Input function - D

Figure 4.3.8.1

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

Configuration Wizard

Power : 3-phase Input signal setup Qutput signal setup

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

i ol e anE Input number 11 (CN6-33) 12 (CN6-30) 13 (CH6-29) | (CNB-27) 15 (CNG-28)
Motor model - DMN21E(TMN21E)

Signaltype Close active Close active Close active Close active Close active

Force on/foff

Mode1 : Inner position mode
Mode2 : NIA

Inner position mede: No command -

Input function : Default sef

|

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 below.

1.

2.

4-46

Click Send to drive to enter send to drive page.

Configuration Wizard

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

Encoder type - Analog
Resolution : 4,320,000 countsirev
Full-closed loop

sder type - Digital

lution : 1,000 nm/cnt

Mode1  Inner position mode
Mode2 : NIA

Inner position mode: No command

Input function - Default settings

T

Input signal setup

I User define

Output signal setup

S-ON

P-CON

P-OT

N-OT

ALM-RST

Input number

11 (CNB-33)

12 (CN6-30)

13 (CN6-29)

14 (CN6-27)

15 (CN6-28)

Signal type

Close active

Close active

Close active

Close active

Close active

Force on/off

[

Figure 4.3.9.1

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.
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Parameters Current setting | New setting Unit | ;
[ Power Parameter ] :
AC power input (Pt00B.2) Three-phase AC pawer Three-phase AC power N/A 3
[ Motar Parameter |
Type AC seno Torque / direct drive motor NIA
Model name DMN21E(TMN21E) NIA
Manufacturer HIWIN N/A
Peak current 9.89949 57 A-rms
Continuous current 247487 1.9 A-rms
Resistance 41 255 Ohm
Inductance 926 84 mH
Forceftorque constant 0767918 017 MNm/A-rms.
Pole number 8 10 N/A
Pole pair pitch 8.38861e+006 43204006 mm
Peak time 1 1 sec
Inertia 2 7e-005 4e-005 kg*(m2)
Moving mass 2 2 /A
Motor direction 10822 -10922 NIA
Current tau 1.61336e-006 1.61336e-006 N/A
Rated speed 600 1500 pm
Rated speed 1500 1500 mm/s
Motor mass 2 2 Kg
I e |

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.

o [ coms |

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) 3) (4) ®)
Pai ameters Setup

Diff. POXX  PHXX  Pt2XX  Pt3XX  PidiX  PtiXX  Pt6XX  Pt7XX || Others
Parameter Name Default Value Modified Value Description

Pt000 0x0010 0x0010 [ Basic function selection 0 ]

Pt001 0x0030 0x0030 [ Application function selection 1]

Pto02 0x0000 0x0000 [ Application function selection 2 ]

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

Pt007 (1) 0x0100 0x0100 [ Application function selection 7 ]

Pt008 0x0000 0x0000 [ Application function selection 8 ]

Pto09 0x0000 0x0000 [ Application function selection 9]

Pt00A 0x1000 0x1000 [ Application function selection A]

Pt00B 0x0000 00000 [ Application function selection B |

Pt00D 0x1002 0x1002 [ Application function selection D ]

Pt0DE 0x0111 0x0111 [ Application function selection E ]

-
o)
o)
¥
=
i
o)
ol
¥
=
i
o)
o

Pt00F 0x0010 0x0010 [ Application function selection F ]

(6)
Figure 4.4.2.1
Table 4.4.2.1
No. Item 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 i section 4.4.2.3
ist.
parameters
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If there is an (I) 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.

(B Thunder (01.005.03), Hub 1, Port 5
File Teols Setngs Help

ERTT) -

E-E1 X
Ver. ED1S-VN-1022:A0, 2
Typ. Voltags command an
Pwr. 220V, kW
=i Mod
1. Position mode v
2. NA
Act. Position made
= Mot.
- Typ. AC seno
Mod. FRLS40289
S-Ene.
= Int.
Typ. Serial
Res. 23 bits, 8,
BB
—Typ. Serial
Res. 23 bits, 8,

Typ. NiA -
>

No Error

No Warning

W Servo ready
WIDiive ready

T Input voltage is above 220V.
K No alarm accurs.
7 Motor parameters are set
T FSTP signal is of. ®
MsT0
Mation Control and System Technolagy

(WS on input
W Gantry mode

Figure 4.4.2.1.1

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. PO PHIXX  Pt2XX 3 PtX}  PtoXX  Pt6XX  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
Pt4XX Torque-related parameters
Pt5XX Parameters for I/O setting
Pt6XX Parameters for regenerative resistor setting
Pt7XX Parameters for internal homing

Diff. PHOXX P | P2XX  Pt3XX  PHXX  PtSXX  PteXX  Pt7XX | Others

Parameter Name

Default Value

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.

[ 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 ]

mf Pt2o7 0x0000 0x0000 i [ 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

Figure 4.4.2.2.3

3. After the modification, click Apply.

Figure 4.4.2.2.4

E If there is no () 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 afile | Save parameter list as a file

Load parameters from file Load parameters from file

H  Add new parameter

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

Others

Figure 4.4.2.3.1

2.  Key in the parameter name to be added.

Config new parameter attribute = O x

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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Caonfig new parameter attribute - O x
() —
(2) |
3) ‘
4) [ Nomal G
‘ Description
) I
Figure 4.4.2.3.3
Table 4.4.2.3.2
No. Item Description
Parameter name ]
(D) | 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 N/A 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.

Diff. PtOXX  Pt1XX P20 Pt3XX  PtdXX  PthXX  Pt6XX  Pt7XX | Others
Parameter Name Default Value Modified Value Unit

~ X_enc_pos_cunit MIA 98836

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. PtOXX  PtiXX F
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 || ThisPC > Desktop > New folder

Organize = New folder

[ This PC
“J 3D Objects
JB Desktop
Documents
& 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

Date modified Type

No items match your search.

Search New folder »

Size

I File name:

Save as type: | Paramter list file (*.desc)

~ Hide Folders

4-56

Figure 4.4.2.3.10
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B | oad parameters from file

1. Click “Load parameters from file” icon.

PETXX Others

Figure 4.4.2.3.11

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

Open g

1 5 ThisPC » Desktop » MNewfolder v & Search MNew folder »

Organize v New folder = @
3 i o A Name Date modified Type Size

j 3D Objects l D Save.desc 8/12/2020 857 AM DESC File 58 I(Bl
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

File name: | Save.desc v| | Paramter fstfile (.desc) v
e

Figure 4.4.2.3.12

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

Load parameter informaticn from file

As user load parameters from file, current parameters on the
list will be removed.

I Yes I Mo

Figure 4.4.2.3.13

HIWIN MIKROSYSTEM CORP. 4-57



HIWIN.

MD12UE01-2012

Servo Drive Configuration

E1 Series Servo Drive Thunder Software Operation Manual

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.

B HwiN ~
BB X
Ver. ED1S-WN-1022-A0, {
Typ. Voltage command ar
Pwr. 220V, kW Parameters Setup
=--Mod
i=1. Position mode Dif  PHOXX  PHIXX | Pt2xX 3 PtXX  P5XX  PIGXX  P7XX  Others
-2 NA v ; —
i Act. Position moda ] Default Value Modified Value Unit Description
Mot i Pt200 0x0000 0x0000 = [ Position command form selection ]
. Dp.ACseno il P07 00000 0x0000 - [ Position control function selection |
i +--Mod. FRLS40289
=--Enc. i Pt209 1 1 1times [ Number of times for encoder feedback interpol:
EI Int. r Pt20A 20000 20000 1um [ Feed length of external encoder |
: Typ. Serial +
: Res. 23 bits, 8 mj PL20B 1000 1000 1 nm [ Linear unit length (resolution) of external encad
BBt i Pt20C 1 1 1 revolution [ Gear ratio at motor side (full-closed loop) |
Typ. Serial +
Res. 23 bits, 8 m Pt20D 1 1 1 revolution [ Gear ratio at load side (full-closed loop) ]
E-ESC v i Pt20E 32 32 1 [ Electronic gear ratio (numerator) |
< ’ i Pi210 1 1 1 [ Electronic gear ratio {denominator) |
MoEr m P1212 8192 8192 1 pulse edge [ Number of encader output pulses |
i Pt216 (1) 0 0 0.25 ms [ Position command acceleration/deceleration til
AL941 Change of p o i Pt217 (1) 0 0 0.25 ms [ Average position command movement time |
i Pt218 (1) 1 1 x1 [ Command pulse input multiplier ]
m P122A 0x0000 0x0000 = [ Full-closed loop cantral selection |
[ Koty il PL230 (1) 0 0 1 cantrol unit [ Start position of pasition trigger function |
W Drive ready *
| Pt231 (1) 0 0 1 contral unit [ Output interval of position trigger function |
¥ Input voltage is above 220V
= runan m " o i
¥ No alarm occurs. <

¥ Wotor parameters are set
[ FSTP signal is off
Mso
W servo on input
W 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

The two main functions of servo drive parameters file (*.prm) are creating a new file and loading
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.

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.

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.

@) Thunder (01.005.03), Hub 1, Port 5 - [u] X
File Tools Settings Help
EE

B-E1 X
~Ver. ED1S-VN-1022.A0, 2
~Typ. Voltage command an
-Pwr. 220V, 1kW
Mod

1. Position mods v
2 N

Act. Position mods
& Mot.

! Typ. AC seno

Mod. FRLS402B9

E-Enc.
E-Int.
Typ. Serial
Res. 23 bits, 8,
= Ext
Typ. Serial
Res. 23 bits, 8,
£ ESC
Typ. N/A
No Error
No Warning
M senvo rea dy
[ Drive ready
¥ Input voltage is above 220V.
[ No alarm oceurs.
¥ Motor parameters are set.
[ FSTP signal is off. ®
Mso -
ez Motion Control and System Technology
M Gantry mode

Figure 4.4.3.2.1

2. Click B .
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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.

Save As X
4 | | » ThisPC » Desktop > New folder v O Search Mew folder »
Organize ~ MNew folder Bz -
Mame - Date modified Type Size

» g Quick access

Mo items match your search,
> ¢ OneDrive
> E ThisPC

> £ Network

I File name: ~

Save as type: Paramter file (*.prm) )

~ Hide Folders | sme || cancel

Figure 4.4.3.2.3

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

Save prm as a file *

17031703 written

Figure 4.4.3.2.4
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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.

@) Thunder (01.005.03), Hub 1, Port 5

File Tools Settings Help

ERT] ~
B-E1 X

Ver. ED1SVN-1022-A0, 2

Typ. Voltage command an
Pwr. 220V, Tk
Mod
1. Position mode v
2. A
Act. Position mode
= Mot.
i Typ. AC seno
Mod. FRLS40289
E-Enc.
= Int.
Typ. Serial
Res. 23 bits, 8,
= Ext.
Typ. Serial
Res. 23 bits, 8.

B-ESC
Typ. NA .
< >

No Error

No Warning

Ml Servo ready
[ Drive ready
¥ Input voltage is above 220V.

¥ No alarm occurs.

¥ Motor parameters are set.

[ FSTP signal is off. ®
Msto

M Servo on input Motion Control and System Technology
M Gantry mode

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.

o

Open
T » ThisPC » Desktop » New folder v O Search Mew folder -l
Organize » New falder = @ @
Name - Date modified Type
# Quick access
@template.plm 8/12/20209:05 AM  PRM File I
f@ OneDrive
[ This PC
L‘ 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
6 If the following items are checked, users can uncheck the default of Redo phase initialization
Py 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.

File Tools Settings Access Help
EER
BB X
Ver. ED1F-HN-1022-00-00, 2
Typ. mega-ulink
-Pwr. 220V, kW
- Mod
L4, Position mode witk
2. NA
Act. Position mode

- Mot.
Typ. AC sero
©-- Mod. /A
- Enc.
S int.

Typ. Serial
Res. 23 bits, 8,36

5-ESC
Typ. NA
LoVer. N/A
S CHL A
CH2. /A

No Error

No Warning

W Senvo ready
[ Drive ready

Warning

7 Input voltage is above 220V
F Mo alarm occurs.

a— . . .

To load parameters from file to drive, clear the drive's old

Y parameter setting first by pressing Yes button,

™ Motor parameters are set.
|7 FSTP signal is off.

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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4.4.4 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.

@) Thunder (01.005.03), Hub 1,Port 5 - o X
File Tools Settings Help
EET

BB X
Ver. ED1S-VN-1022-A0, 2
Typ. Voltage command an
Pwr. 220V, KW

Typ. AC seno
; Mod. FRLS402B9
E-Enc.
E-int.
Typ. Serial
Res. 23 bits, 8.
B Ext.
Typ. Serial
Res. 23 bits, 6.

B-ESC
Typ. NA

No Error

No Warning

HIWIN.

M Servo on input Motion Control and System Technology

M Gantry mode

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.

(1) If users do not send the set parameters data to servo drive, all the parameters settings
E 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, Controller will automatically hold the

mastership and “Reset drive” icon cannot be clicked. Only when the mastership is

switched to Thunder, “Reset drive” icon can be clicked.

Thunder (01.005.03), Hub 1, Port 5
File Tools Settings Access Help

€ 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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Thundev(oi00503),Hub|,Purt5 - a X

File Tools Settings Help

EE] ~
B-E1 X
Ver. ED1SV/N-1022:A0, 2
Typ. Voktage command an
Pwr. 220V, kW
Mod
1. Position mode v
2. NA
Act. Position mode
Mot.
+Typ. AC seno
~Mod. FRLS40259
- Enc.
= Int.
- Typ. Serial
~Res. 23 bits, B,
= Ext.
- Typ. Serial
Res. 23 bits, 8,

E-ESC
Typ. NIA .
< >

No Error

No Warning

I Servo ready

[ Drive ready
¥ Input voltage is above 220V.
¥ No alarm occurs.
¥ Motor parameters are set.
[ FSTP signal is off.

MsTo

W Servo on input

M Gantry mode

HIWIN,

Motion Control and System Technology

Figure 4.4.5.2

2. Click Reset to reset servo drive.

Reset drive — O X

Figure 4.4.5.3
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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.

€ 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) ]
(2) |
3) |

(4) [ |

Figure 4.4.6.1.1

Table 4.4.6.1.1
No. Item Description Reference
Option of error map Users can optionally clear the created error map table )
(2) ) 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.

Thunder (01.005.03), Hub 1, Port 5
File | Toals Settings Help

Figure 4.4.6.2.1

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

Set to factory default

[
[
[

___ok |} cucel |

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.

Thunder (01.005.03), Hub 1, Port 5
File | Toals Settings 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
Vi

[ |
[ |

o [ cuca |

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.

Thunder (01.005.03), Hub 1, Port 5
File | Toals Settings Help

Figure 4.4.6.4.1

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

Set to factory default

[
N
[

ok cancal |

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.

Thunder (01.005.03), Hub 1, Port 5
File | Toals Settings 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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4.5 110 configuration

4.5.1 Brief introduction

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

Z) 1/0 configuration — m} *
g

Input signal setup  Output signal setup

[T User define S-ON P-CON P-OT N-OT ALM-RST
(1 ) Input number 1{CNE-33) | I2{CN6-30) | I3(CN6-29) | 4 (CNE-27) @ |5 (CNG-28)
Signal type Close active ' Close active ' Close active ' Close active ' Close active

Force on/off

(2)
Figure 4.5.1.1
Table 4.5.1.1
No. Item Description Reference
o Display the configuration and setting of input / output )
Digital input tab, ) ) ] ) ] section 4.5.2
Q) o 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 I/O signal )
2 ) ] ) ] ) section 4.5.4
signal configuration configuration here.
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4.5.2 Configuration of digital input signals

Each pin of CN6 has the default I/0O 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/0 configuration to open “I/O configuration” window.

Thunder (01.005.03), Hub 1, Port 5
File  Tools Settings 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 canfiguration - O X

Input signal setup Qutput signal setup

[T User define S-ON P-CON P-OT N-OT ALM-RST
Input number 1(CNB-33) © I2(CN6-30) | I3(CM629) | 4 (CNG-27) | 15 (CNG6-28)

Signal type Close active I\I Close active Close active Close active Close active

el 7 R Double—cliézk

Figure 4.5.2.2
Table 4.5.2.1
Signal )
) 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 Cluyactwe Close active Close active : Close active
Force on/off iDOUbIe'C“Ck
< >

Mot configure

= & Force Of
. 0 &
ED &l
- ED &l
ED &l
I ED &l
ED &l
- D <
D <
D &
Figure 4.5.2.3
‘:o‘ (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”.
‘:o' 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 I/0O 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 “l/O configuration” window.

Thunder (01.005.03), Hub 1, Port 5
File  Tools Settings Help

Figure 4.5.3.1

2. Select Output signal setup tab.

1/O configuration
Input signal setup | Output signal setup

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

Input number I1(CN6-33) | [2(CN630) | I3(CN6-29) |  I4(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. Set digital 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.
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1/O configuration - m] X

Input signal setup Output signal setup

[ User define S-ON P-CON POT N-OT ALMRST

Input number I1(CN6-33) : 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|IQk

Figure 4.5.3.3
Table 4.5.3.1
Output condition o o
; 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-, 02+ 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”.

HIWIN MIKROSYSTEM CORP. 4-77



HIWIN.

MD12UE01-2012

Servo Drive Configuration

E1 Series Servo Drive Thunder Software Operation Manual

4-78

©

Important

©

Important

& /O configuration — [m] x
ALM COIN V-CMP TGON D-RDY
Output number 04 (CN6-11/10) 01 (CN6-35/34) 01 (CN6-35/34) 02 (CNB-37/36) 03 (CN6-39/38)
Signal type Close active Close active Close active C\OSNWE Close active
< >
01 (CN6-35/34)
& 02 (CNB-37/36
04 (CNB-11/10)
. = < 06 (CN6-40/12)
D <l Mot configure
D &l
- B @
r ED &l
I = &l
D il
= ED &l
5 a
[s iz
Figure 4.5.3.4

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

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

the detailed descriptions of output signal.

After the modification, click “Save to drive” icon in the toolbar. The new setting will be

effective after users power cycle the servo drive.
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4.5.4 Check configuration of I/0O signals

Users can check the configuration of all /O 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
ﬁ DM-RM series: One of HIWIN’s self-made direct drive motors. BOSNOO is the name of its motor
parameters file.

Term

)

0

Load level (stiffness)

®)

Step3. Phase initialization

Figure 4.6.1.1
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Table 4.6.1.1
No. Item Description Reference
Option of advanced o )
(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 o )
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

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

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

@) Thunder (01.005.03), Hub 1, Port 5
File Tools Settings Help

Communication setup

Phase initialization setup

Auto tune

Absolute encoder initialization
Analog offset

Dynamic brake resistor wizard

Gantry control system

Tuneless

Error map setup

/O configuration
Real-time data collection
Spectrum analyzer

Error log

hMessages+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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E @
)

Information (©)]

Step1. Direction Test

= [

T
v

oo |
o [N o |

Figure 4.6.2.1.4

If the load is very heavy, it may require larger current to make the motor move.

High static friction environment may require larger current to overcome static friction.
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.

4-84

Phase initialization setup = (=] X
Settings

Advanced direction test

Stepl. UIrecuon 1est

= =

AMAGAWA 2.5MH

-

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 X

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.

@) Thunder (01.005.03), Hub 1, Port 5
File Toals Settings Help

Communication setup

I Phase initialization setup I

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

Step1. Direction Test

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

Feedback detect ok

Figure 4.6.2.2.3

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

. Thunder (01.005.03), Hub 1, Port 5
F\le Tools  Settings Help

Figure 4.6.2.2.4

The default of encoder type is incremental encoder (sin/cos). Click Jog+ and Jog- to move the
motor for direction test.

Step1. Direction Test

Figure 4.6.2.2.5

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

Information

4. Select Encoder type to switch to serial encoder (EnDat). Click Jog+ and Jog- to move the
motor for direction test.

Step1. Direction Test

= [

T

Sin/cos |

v
v

=

__oo [N o |

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

| [

v
T
I

|| ||

o N |

Feedback detect ok

Figure 4.6.2.2.8

4-88 HIWIN MIKROSYSTEM CORP.



HIWIN.

MD12UE01-2012

E1 Series Servo Drive Thunder Software Operation Manual Servo Drive Configuration

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.

S
S test/tune
i | o
| 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
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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.

sG] SW method 1 v

0

Load level (stiffness)

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 starting SW method 1.
(2) | Start SW method 1 Start 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.

4-90

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=8736.2 Timels] 18

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.

(1
(2)
3)
(4)
Figure 4.6.3.2.1
Table 4.6.3.2.1
No. Iltem Description
(1) | Set pole pair pitch Set the minimum distance for the motor to move.
@ Test result of STABS Display the test result of STABS tune. If it lights up in green, the tuning is
tune 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.

=GPt 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.

6 If the 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

SIC PR Digital hall v

=

Figure 4.6.3.3.1
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Follow the procedure below to execute Digital hall tune.

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

SISyl Digital hall v

Figure 4.6.3.3.2

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

Step2 — EENTEEE| v

Figure 4.6.3.3.3
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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.

Step3d. Phase initialization

—

Figure 4.6.4.1

2. If Phase initialized in Step1. block lights up in green, phase initialization succeeds.

Step1. Direction Test

Feedback detect ok

Figure 4.6.4.2
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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.
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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.

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

Information
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.

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.

@) Thunder (01.005.03), Hub 1, Port 5 - [u] X
File Tools Settings Help

~Ver. ED1SVN-1022-A0, 2
Typ. Voltage command an
Pwr. 220V, Tk
Mod
1. Position mods v
2 N
Act. Position mods
= Mot.
i Typ. AC seno
Mod. FRLS402B9
=-Enc.

= Int.
Typ. Serial
Res. 23 bits, 8,
= Ext.
Typ. Serial
Res. 23 bits, 8,
B-ESC
Typ. NA
No Error
No Warning
Ml servo reac dy
M Drive ready
J¥ Input voltage is above 220V.
I No alarm occurs.
¥ Motor parameters are set.
¥ FSTP signal is of. ®
Hsmo .
B Servo on input Motion Control and System Technology
M Gantry mode

Figure 5.2.2.1
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2. Set parameters for position mode test.

Test Run

Position mode  Velocity mode

ol Pt (6)
(1)
407,080
2) = Moving & settling time @
- [ w (5)
Jog Test
| e —
Figure 5.2.2.2
Table 5.2.2.1
No. Item Description Reference
Velocity: program jog velocity
¢ Rotary motor rpm (Pt533)
€ Linear motor mm/s (Pt585) section 8.7.1 in “E1
(D) Motion parameters Acceleration time: Program jog acceleration time (Pt534) | Series Servo Drive
Deceleration time: Program jog deceleration time (Pt537) | User Manual’
Emg. deceleration time:
Program jog emergency deceleration time (Pt538)
o ] ] section 8.7.1 in “E1
@) Bwell time Set the waiting time after the previous command is sent Series Servo Drive
and before the next command is sent (Pt535).
User Manual’
(3) | Relative move Set the distance of relative move (Pt539). --
section 8.4.4 in “E1
(4) | Target radius Set positioning completion width (Pt522). Series Servo Drive
User Manual”
section 8.4.4 in “E1
(5) Debounce time Set debounce time (Pt523). Series Servo Drive
User Manual”
(6) Parameters setup Open Parameters Setup window. section 4.4
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‘:o‘ In position mode test, the software will automatically switch to internal position mode.
Py Refer to section 4.3.5 for the detailed descriptions of control mode.
Important

3. Observe the status and values in position mode test.

Test Run

Position mode  Velocity mode

Motion Parameters:

(1) 407,080
2)

Moving & settling time

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
o Display the time when the command ends to the motor is ) )
(4) | Settling time ] - Series Servo Drive
in-position.

User Manual”
HIWIN MIKROSYSTEM CORP. 5-5




HIWIN.

MD12UE01-2012

Perform Test Run

E1 Series Servo Drive Thunder Software Operation Manual

®)

Total time

section 8.4.4 in “E1
Display the time when the motor starts moving to the ) )
o » Series Servo Drive
motor Is In-position.

User Manual”

Important

If an alarm occurs during test run, the motor will be automatically disabled.

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

Test Run

Position mode  Velocity mode

Motion Parameters

Relative Muve—| ’7
32,768

)

Jog Te5t—| .
(3)

Figure 5.2.2.4
Table 5.2.2.3
No. Item 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.
P 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) | Jogtest continuously jog in positive direction.
‘:o' Emg. deceleration time (Pt538) is used.
Important

5-6
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5. Perform single point move or point-to-point move.

Test Run

Position mode  Velocity mode

Motion Parameters:

| Disable | 179,699
PIP Test
(1) e 0 o [
(2) [ [ oone B oo I .
e R e 8 (3)
Relative Move
<l - |
Jog Test.
]
Figure 5.2.2.5
Table 5.2.2.4
No. Item Description
1.  Set start position P1. Users can directly key in the coordinate in the
column or click to set the current motor position as the start
coordinate.
(1) | P1coordinate 2. Click to 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 to set the current motor position as the start
coordinate.
(2) | P2 coordinate 2. Click to 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.

HIWIN MIKROSYSTEM CORP.
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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.

@) Thunder (01.005.03), Hub 1, Port 5

File Tools Settings Help

R ~
B-E1 X

Ver. ED1S-VN-1022-A0, 2

Typ. Voltage command an
Pwr. 220V, KW
E-Mod
1. Position mode
2. NA
Act. Position mode
B Mot.
Typ. AC seno
: Mod. FRLS402B9
E-Enc.
E-int.
Typ. Serial
Res. 23 bits, 6.
= Ext.
~Typ. Serial
--Res. 23 bits, 8.
- ESC
- Typ. N/A .
< >

No Error

No Warning

W Servo ready

| Drive ready
[ Input voltage is above 220V.
¥ No alarm occurs.
¥ Motor parameters are set.
[ FSTP signal is off.

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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a Before switching from position mode to velocity mode, disable the motor.

Important

3. Set parameters for velocity mode test.

Test Run

Position mode | Velocity mode

Motion Parameters (2)
(1)
407,080
-
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

407,080
-Jog Test
™
(1)
o

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:

) ) o | section 8.1.7 in “E1
] Display whether the motor is enabled. If it lights up in ) ]
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)

() @)

Figure 5.2.3.5

Table 5.2.3.3

No.

Item Description

1)

Enable button Click the button to enable or disable the motor.

)

N o Move toward negative direction. Continuously click Jog- to continuously jog
egative jog ) ) o
in negative direction.

®3)

o Move toward positive direction. Continuously click Jog+ to continuously jog
Positive jog

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.

@) Thunder (01.005.03), Hub 1, Port 5
File Tools Settings Help
E]-Hwn ~
B-E1 X

Ver. ED1S-VN-1022-A0, 2
Typ. Voltage command an
Pwr. 220V, 1kW

= Mod

1. Position mode
2. NA
Act. Position mode
B Mot.
Typ. AC seno
Mod. FRLS40289
E--Enc.
= Int.
Typ. Serial
Res. 23 bits, 6.
= Ext.
Typ. Serial
Res. 23 bits, B.

B-E5C
Typ. NA
< >

v

No Error

No Warning

Ml servo ready
W Drive ready
J¥ Input voltage is above 220V.

I No alarm occurs.

¥ Motor parameters are set.

[ FSTP signal is of. ®
Hsmo

W Servo on input Motion Control and System Technology
M Gantry mode

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. Item Description Reference
Set the velocity for finding near home sensor. section 8.11.1 in
(1) | Fast homing speed ¢ Rotary motor (Pt701) “E1 Series Servo
€ Linear motor (Pt705) Drive User Manual”
Set the velocity for finding home position. section 8.11.1 in
(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.
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Homing Operation

Method1: Homing on negative limit switch and index pulse v

L eme | s |
l[————~I

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.

E 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. 5-13
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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

—
|

signal in positive direction at the velocity for U : i'!]

finding near home sensor (rotary servo motor) 6 )
Pt700 =2 7

(Pt701). After P-OT signal is found, search for the ndex ||
index signal in negative direction at the velocity i 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: l

Search for the falling edge of DOG signal in

Pt700 =7 negative direction at the velocity for finding

g)c?cﬂ“

near home sensor (rotary servo motor) Index

(Pt701). After the falling edge of DOG | pemerimic I_—’_

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
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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 r

—O—
near home sensor (rotary servo motor) (__.T‘
|—)
L(;)_.

Pt700 =8 (Pt701). After the falling edge of DOG

signal is found, search for the index signal Index

X X . . Heme 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. ’ o )

(1) Outside DOG signal: é )

Pt700 =9 : .
L

Search for the falling edge of DOG signal in

Index

positive direction at the velocity for finding | Homeswieh i |
Positive Limit . [

near home sensor (rotary servo motor)

HIWIN MIKROSYSTEM CORP. 5-15
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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).
(2) 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).
(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 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).

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 L IT' @_, I
near home sensor (rotary servo motor) |——@—'

Pt700 = 10 (Pt701). After the falling edge of DOG ¢ @
signal is found, search for the index signal Index

i A A . Home Switch | s L
on the right of DOG signal in positive | pastive Limit » —

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
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3)

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

=

|

_@_,
o
L

Negative Limit

HIWIN MIKROSYSTEM CORP.
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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)

()

3)

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

—

i
7 /
7L

Negative Limit

5-18
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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).

Pt700 = 13

Homing with the index signal on the right of the

faling edge of DOG signal from negative

direction.

(1)

(2)

®3)

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).
Inside 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).
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).

ol

Index

o]

Home Switch

—

|

Negative Limit

HIWIN MIKROSYSTEM CORP.
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Homing with the index signal on the left of the

faling 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 H\——ﬁ@_):

(Pt701). After the falling edge of DOG

Index .
signal is found, search for the index signal | omeswitch | | ||
1 . Negative Limit

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.

1

Search for index signal in negative direction at 4_@_|:
Pt700 = 33 _ o N 5 5
the velocity for finding home position (rotary

Index Pulse I ' I |

servo motor) (Pt702).
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Homing with index signal from positive direction.
PI700 = 34 Search for index signal in positive direction at the
velocity for finding home position (rotary servo
motor) (Pt702).
Homing with current position. The current
position of the motor is regarded as home
position.
This homing method is the
Pt700 = 35 E 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 PRI AlpeEen
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.
Actual position
Pt700 =-3 ‘o If Pt002 = t.OXOO is not |
? 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.
XL If Pt002 = tOXOO is not R
? correctly set (refer to
Important chapter 15 in “E1 Series

HIWIN MIKROSYSTEM CORP.
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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 below.

Read safety precautions in this chapter

v

section 6.3 Tuneless function

Yes
Satisfactory
response?

» Finish

section 6.2 Auto tune function

) Yes
Satisfactory

response?

» Finish

Manual tuning function
section 6.4 Analytical tool, servo filter,

vibration suppression, feedforward

A 4

compensation

No Satisfactory Yes » Finish
response? g

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.

(3) Perform tuning after test run is completed.

(4) For safety, install a stopping device on mechanism.

HIWIN MIKROSYSTEM CORP. 6-3




HIWIN.

MD12UE01-2012

Tuning E1 Series Servo Drive Thunder Software Operation Manual

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 below:

€ Gain: velocity loop gain, position loop gain and moment of inertia ratio
€ Filter: torque command filter and notch filter

Auto tune cannot be performed when tuneless function is enabled (Pt170.C1JIX = 1). Before

©

performing auto tune, please disable tuneless function (Pt170.C1C1CIX = 0) first.

Important
\Z] Auto tune 2.3 - ] X
Step1 : Move motor to safe position
(1
Step2 : Tuning mode
@) [ ncriaass ooy
Step3 : Mechanical property selection
(3) I -
Stepd : Run auto tune process
(4)
Figure 6.2.1
Table 6.2.1
No. Item Description

Click Enable to move the motor away from hard stop with JOG mode.
(1) | Enable motor and JOG ] o
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”.

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 (Pt170.01C1CIX = 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.C1C1C1X = 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.

HIWIN MIKROSYSTEM CORP. 6-5
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Thunder (01.005.03), Hub 1, Port &
File | Toals Settings Help

Figure 6.2.2

2. Adjust JOG velocity.

Step2 : Tuning modg —8M

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)

| torem g
(1 3,356 | | (3)
Figure 6.2.4
Table 6.2.2
No. Item Description
Encoder feedback ) »
(1) N 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 PPy p y lights up in g

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 o
direction.
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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.

) o ) Inertia/Mass ratio (Pt103/Pt193), filters and loop gains will be
Inertia/Mass ratio, filters and loop gains )
automatically tuned.

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

5. 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

Step4 : Run auto tune process

Step4 : 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 (Pt170.000J1X = 0). Before

©

Important

performing tuneless function, please disable auto tune (Pt170.0J0X = 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 (Pt170.0CIXOO).
€ 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 -
) o Gain switching function can only be executed after tuneless
Gain switching No o
function is disabled (Pt170.01X = 0).
Spectrum analyzer Yes --
] . Ripple compensation function can only be executed after tuneless
Ripple compensation No o
function is disabled (Pt170.01X = 0).
o ) Friction compensation function can only be executed after
Friction compensation No S
tuneless function is disabled (Pt170.01C1CIX = 0).

AWARNING

€ Some parameters will become invalid when tuneless function is enabled (Pt170.00JX = 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)

()

Figure 6.3.1

Table 6.3.3
No. Item 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.

6-10

Select Tools in the menu bar and click Tuneless to open “Tuneless” window.

Thunder (01.005.03), Hub 1, Port 6
File | Tools Settings 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 1.20, sl=0 — O X
File Modes View
& Hertz Fr [ 16000 | I Step/DCBL | DCBL Current
© Radfsec Plant Plant
litud
. 3.276.8 Close loop DCBL/step. gain
Clr inf I Signal offs 0
Signal X_ref_pos_ext — (6)
delete I Load
(1 ) Input X_ref_pos_ext
[~ show also stepper bode
delete all I Gy LU
Run | Send Set default freq. range |
Stop
Idle time Gain{db)
0.1 = 4
(2) Data time ,.—-1--""'\‘ T -20
i —
[ 0a - e o
Min cycles e
1 -60
~ i
Enable I L
-100
(3) | S\ enable | 150
Kl
ﬂ 10 100 1000 10000 (7)
PnagE[dggj:
WEnabled \
Phase initialized
(4) st mode h—‘"“‘"—"--hq——-_.
sm_ampl{0.1%) : .l
7351485 B
\
/]
P
(5) ——t sp | N
[ 01 10 T00 000 S
' 5 Hertz 16,000
Figure 6.4.1
Table 6.4.1
No. Item 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 o )
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.

Thunder (01.005.03), Hub 1, Port 6

Figure 6.4.2

2. After selecting the desired mode, select the corresponding enable method.

HIWIN MIKROSYSTEM CORP.

Freq analyzer junior 120, s1=0 - O X
File Modes View
& Hertz Fr. 16,000 Step/DCBL | DCBL Current
" Rad/sec | Plant Plant
b 32168 Close loop DCBL/step. gain
Clr inf Signal offs 0
e T
delete | Input W Load
delete al | Output X _vel_fb I show also stepper bode
rn | send | Set default freq. range |
Stop
Idle time Sainldn)
0.1 S &
Data time et N 20
o -~
0.1 ol ] 40
Min cycles
7 -60
N -
Enable L
-100
SM enable ijn
5 T
Diseble 10 100 1000 10000
Phage(dgo)
[ Enabled "™
[|Phase initialized
SM mode P—— . .,
- I0.1%): | .
sm_ampl(0.1%) s
235.1485
) ‘\\\
540 \ /
M
Step \\ /] ™
[ 01 10 100 1000 0000
5 Hertz 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 — | X
Modes  View

& Herz Fr. 16,000 Step/DCBL | DCBL
Plant Plant

3.216.8 ’—cmse loop DCBL/step. gain————

o
a

Current. |

pl
CIr inf Signalofs [ 0

Signal [ X_ref_pos_ext
Input [ X_ref_posext
Output [ Xwvelib per bode

Run Send ‘ Set default freq. range |

delete Load

delete all

’___.__.—-“_-_ w ".—._&\ »
\ -60
TN 0
\"'0—‘—1 -100

SM enable \1 20

A%y

-
10 100 1000 10000

=z o= el
s |E |a o
-lz 22 25 |, &

Enable

a

Disable

W Enabled ;
[ Phase initialized
S mode M
-180
sm_ampl(0.1%) :
235.1485
2360
L) N 7
Step \/\/

o ——rre i
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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File Modes View

Freq analyzer junior 120, s1=0

& Hertz Fr. 16,000 Step/DCBL | DCBL Current.
" Rad/sec Plant Plant
p 3.276.8 ~Close loop DCBL/step. gain————
Clrinf | Signal offs 0
Signal X_ref_pos_ext
delete T X rof pos_ext Load 0.000135788 Kg'm2
delete all | Output X _vel_ib [~ show also stepper bode
Run send | Set default freq. range |
Stop
w' Pt103 = 20 W
lld‘s% 5.95329 Hz[2"|10) 0
. i — |
Data time et T — =20
e ==
o 1 et S, 8 S "
Min cycles e
0 I—— L -60
~ SS S
-80
Enable | L
SM enable | 120
-Hg0a
% 10 100 1000 10800
Phask(deg)
W Enabled B o
[lPhase initialized
ISM mode o P o
sm_ampl(0.1%) - 1]
235.1485 ) \\«\‘
i N 4
Step
[ 04 7 00
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, s1=0 - O x
File Modes View
& Hertz Fr [ 15000 | I Step/DCBL | DCBL Current.
" Rad/sec Plant Plant
- 3.276.8 Close loop DCBL/step. gain
Clrinf I Signal offs []
Signal X_ref_pos_ext
delete Input X ref oxt Load 0.000135788 Kg*m*2
delete all | Output Xveldb | [ showalsoste
Run | Send Set defautt freq. range
Stop
|| send: P1103 = 208 60
lld\e% 5.95329 Hz[2n(1%) 0
. D —
Data time P — -20
e
o1 = | b+ ———— 40
Min cycles ™
0 A et -60
~ B
-80
Enable I {414 00
SM enable I 120
3404
m 10 100 1000 10000
Rhage(dga)
W Enabled ERR
[|Phase initialized
0 SM mode . *«««h.‘__,__‘_ﬁ_h
sm_ampl(0.1%) : —~1]
235.1485
0 \“\‘\.
o M, //
Step
| 0.1 0 00 000 0000
5 SR 16,000
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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 afile (*.gpp).
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7.2 Monitor servo drive’s information

Users can get servo drive’s current information. The items can be monitored are as below.

€ Axis name of servo drive
€ Specifications of servo drive
€ Control mode
€ Information of motor
€ Information of encoder
€ Information of ESC
Thunder (01.005.03), Hub 2, Port 1
=-E1 X
5 ;\:; 220V, 400W
1. Position mode witl
. . Position mode
. Mod. FNMS402B9
o Typ. Serial
5 m Res. 23 bits, 8381
drsc i.-Res. 23 bits, 8,38
No Error
No Warning

Figure 7.2.1

(1 ) =
- -Ver. ED1S-VG-1022-00, 2.5.6
- Typ. Voltage command and puls e s (2)
-0-Pwr. 220V, 1kW
|:_:| ...... Eod

Position mode with pu

2 NA (3)

Act. Position mode

|:_:| ...... Mot.

Typ. Torgue { direct drive m
Mod. DMSICLTMSACL) | (4)

Typ. Analog
Res. 4320000 cnt/rev

Typ. Analog
----Res. 4320000 cnt/rev

........ Typ_ ESC-AN

........ Ver. 1.03 —— (6)
........ CHL. Analog

........ CH2., M/A

Figure 7.2.2
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Table 7.2.1

No.

Item

Description

Axis name of servo

(1) dri Servo drive’s axis name; right-click axis name to modify axis name.
rive
o Ver.: Servo drive model and firmware version.
Specifications of servo . .
(2) dr Typ.: Type for servo drive to receive commands from host.
rive
Pwr.: Servo drive frame and power output.
3) Control mode Display control mode setting and the current control mode.
Typ.: Motor type.
(4) Information of motor
Mod.: Motor model.
Int.: Information of internal encoder.
] Ext.: Information of external encoder.
(5) Information of encoder
Typ.: Encoder type.
Res.: Encoder resolution.
Typ.: ESC type.
) Ver.: ESC firmware version.
(6) Information of ESC

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 below.

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 2K K R 2R BN 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.

@) Thunder (01.005.03), Hub 1, Port 5 - o X

File Tools Settings Help

ERT] ~
B-E1 X

Ver. ED1SVN-1022:A0, 2
Typ. Voltage command an
Pwr. 220V, KW
E-Mod
1. Position mode v
2. NA
Act. Position mode
B Mot
Typ. AC sena
_ Mod. FRLS402B9
E-Enc.
= Int.
Typ. Serial
Res. 23 bits, 8.
= Bxt.
Typ. Serial
Res. 23 bits, 8,
B--ESC
Typ. NIA .
< >
No Error
No Warning
Ml servo ready
W Drive ready
J¥ Input voltage is above 220V.
I No alarm occurs.
¥ Motor parameters are set.
¥ FSTP signal is of. ®
Hsmo .
B Servo on input | Motion Control and System Technology
M 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 monitor - m} X

(1) (3)
(4)

(2)
(5)

(7)

Figure 7.3.2
B Standard servo drive — with ESC
Interface signal monitor - m] x

(1) 3)
(4)

2

(2) (5)

(7)
(6)

Figure 7.3.3
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B Fieldbus servo drive

Interface signal monitar - O =

(7)

(1) (3)
(4)

(2)
()

Figure 7.3.4
B Fieldbus servo drive — with ESC
Interface signal monitor — m] X

(7)

(1) 3)
(4)

2

() (5)
(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

(3)

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 11~110; 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.

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”
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Communication status
(7) | of gantry control

system

The light remains green when servo drive is in gantry
control system.

E This item will be displayed only if
gantry model servo drive (ED1o-o0G-

Information oooo-oo) is used.

chapter 1 in “E1
Series Servo Drive
Gantry Control
System User

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.

o If the Lissajous function is applicable, its button will show up.

Important

Follow the procedure below to open “Lissajous” window.

1. Click Lissajous.

Interface signal monitor

2.  Open “Lissajous” window.

HIWIN MIKROSYSTEM CORP.

Figure 7.3.1.1
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(1) et -
‘Analog

(2)

3)
Figure 7.3.1.2
Table 7.3.1.1
No. Item Description Reference
. Users can set “Lissajous” window to the top.
Set the window to the
1) top If the button displays ", the window is on the top. -
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

(1)
(2)
(3)
(4)

Figure 7.3.1.1.1
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Table 7.3.1.1.1
No. Item Reference
Q) Mode Mode
(2 View View
3) Range Range
4 Off Off

Mode

1. Click Limit rate to open the window for adjusting the maximum sample rate.

@ Lissajous

3« Points
> |« Big pixels

Infinite:
20

50

100
200
500

2000

Figure 7.3.1.1.2

2. Key in the maximum sample rate, and click Apply.

- scope maxirmum rate >
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

‘Analog |

27,683

3 [+ Points
> & 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

Lissajous

Mode View Range On Top

Rate: 8029 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 Off Top

(naleg |

87,874

Rate: 10797  Run

Figure 7.3.1.1.6

B Range

Click Range to modify waveform display scale.

Lissajous

Figure 7.3.1.1.7
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m Off

1. Click Off to close waveform display.

@ Lissajous — X

‘Analog |

33,479

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.

@) Thunder (01.005.03), Hub 1,Port 5 - ] X
File Tools Settings Help
EET

BB X
Ver. ED15-VN-1022-A0, 2
Typ. Voktage command an

+Typ. AC seno
~Mod. FRLS40259
- Enc.
= Int.
- Typ. Serial
~Res. 23 bits, 8,
= Ext.
- Typ. Serial
Res. 23 bits, 8,
E-ESC
Typ. NIA
No Error
No Warning
W Servo rea dy
[ Drive ready

[ Input voltage iis above 220V.

HIWIN,

Motion Control and System Technology

Figure 7.4.1
2. Open “Performance monitor” window.
Performance monitor — O *

()

(1) 3)

4) (5)

’7 Moving & settling time

(6) |

(7) |

(8) |

) |

(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) ) ) . o Series Servo Drive
(Rotation / Moving) TGON signal is triggered.
User Manual”
section 8.4.4 in “E1
(6) | Targetradius 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
o 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 o N 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.

Figure 7.5.1

(0) 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.

@) Thunder (01.005.03), Hub 1,Port 5 - ] X
File Tools Settings Help

EE] ~
B-E1 X
Ver. ED1SVN-1022-A0, 2
Typ. Voktage command an
Pwr. 220V, TkW
Mod
1. Position mode v
2. NA
- Act. Position mode
-Mot.
-+~ Typ. AC seno
~Mod. FRLS40269
- Enc.
= Int.
- Typ. Serial
Res. 23 bits, 8,
= Ext.
Typ. Serial
Res. 23 bits, 8,

E-ESC
Typ. N/A v
< >

No Error

No Warning

W Servo ready
[ Drive ready
F7 Input voltage iis above 220V.

¥ No alarm occurs.
¥ Motor parameters are set
[ FSTP signal is off. ®

MsTo
[ Servo on input Motion Control and System Technology

M Gantry mode

Figure 7.5.2

2.  Open “Scope” window.

(1)
|

@ Scope Axis: X_ - O X

= (9)
(10
(11
(12
(13
(14

~ —~

~ ~— ~

()

. 3)

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).
o 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 I, 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 _ N
] . 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 o o 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 |J 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_err+command. 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
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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: %_ - 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: X_ = O

2l
=

...|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 Auis: X_ — O

Al O < Lo 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.

\2 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 ﬂ to start waveform monitoring.

@ scope Avis: X_ - O

x

A O = = |le

...|2 - Feedback position ctrl unit

18

Figure 7.5.6.1

2.  Waveform monitoring starts.

&) scope Axis: %_ = m}

-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

M@= flofle |

dIb

...|2 - Feedback position -2,121,952,654  ctrl unit

Figure 7.5.6.2
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3.

Click ﬂ to pause waveform monitoring. The waveform will stop at the moment the button is clicked.

\a Scope Axis: X_

...|2 - Feedback position

7.5.7 Monitoring items

— O *
N
=l
‘il
1

—dl
10 o
=i

-2,121,952,654  ctrl unit
18

Figure 7.5.6.3

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)
)
®3)
(4)
(5)
(6)
()
(8)
9)

Position error

Feedback position

Position reference velocity
Motor-Load position deviation
Velocity feedforward
Reference velocity

Motor velocity

Torque feedforward

Torque reference

(10) Command current

(11) Motor current

(12) Servo voltage percentage
(13) Digital hall signal

(14) Motor overload protection

(15) Position amplifier error

(51) S-ON /I/servo on input signal

(52) P-CON //proportional control input signal

(53) P-OT //forward prohibition input signal

(54) N-OT //reverse prohibition input signal

(55) ALM-RST //alarm reset input signal

(56) P-CL //forward external torque limit input signal
(57) N-CL /lreverse external torque limit input signal
(58) C-SEL //control method switching input signal
(59) SPD-D //motor rotation direction input signal
(60) SPD-A /linternal set velocity input signal

(61) SPD-B /linternal set velocity input signal

(62) ZCLAMP //zero clamp input signal

(63) INHIBIT //command pulse inhibition input signal
(64) G-SEL //gain switching input signal

(65) PSEL //lcommand pulse multiplication switching input signal

7-28
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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 /Iservo 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 /lalarm output signal
(23) Gantry linear command current (73) COIN //positioning completion output signal
(24) Gantry yaw command current (74) V-CMP /lvelocity reach output signal
(25) Gantry yaw position error (75) TGON /Irotation detection/movement detection output signal
(76) D-RDY //drive ready output signal
(77) S-RDY /Iservo ready output signal
(78) CLT //torque limit detection output signal
(79) VLT /Ivelocity limit detection output signal
(80) BK //brake control output signal
(81) WARN //warning output signal
(82) NEAR /Ipositioning near output signal
(83) PSELA /lcommand pulse multiplication switching output
signal
(84) PT /Iposition trigger digital output signal
(85) DBK //external dynamic brake output signal
(86) HOMED //servo drive homing completion output signal
(87) PAO /lencoder divided pulse output signal-A phase
(88) PBO //encoder divided pulse output signal-B phase
(89) PZzO /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 (ED1o-0G-oooo-oo) is used.

Information
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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.

& Method 2: Click 2.

[#) Thunder (01.005.03), Hub 1, Port 6
File | Toals Settings Help

B mmunication setup

Phase initialization setup

Auto tune

Absolute encoder initialization
Analog offset

Dynamic brake resistor wizard
Gantry control system

AEN)

Tuneless

Error map setup

1/0 configuration
Real-time data collection
Spectrum analyzer

Error log

Messages+command prompt

Set to factory default
Update firmware

Figure 7.6.1

@ Scope Axis: X —
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7.6.1 Interface introduction
Real-time data collection 2.185 — *
(1) File Tools Sessions
- (3)
208808 W (4)
4
(2)
(5)
X _pcnd_err
Figure 7.6.1.1
Table 7.6.1.1
No. Item Description Reference
Save record settings: ]
) ) i section 7.6.1.1
Save window settings as a file (*.rcw).
Load record settings:
File i ) 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

top
If the button displays -, the window is not on the top.

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. -

] ] Users can do sampling settings based on actual
(5) | Sampling settings

situation.

section 7.6.1.5

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

mple (4 by

Figure 7.6.1.1.1

-

2. Key in file name of settings file (*.rcw), select archive path, and click Save.

Save As
« v 4 s ThisPC » DATA (D) » HIWIN_Manual
QOrganize = Mew folder
“~ Name - Date modified Type

> # Quick access

No items match your search.
> @ OneDrive

~ [ This PC
> M 3D Objects
> [ Desktop
> Documents
> 4 Downloads
> b Music
> [&] Pictures
> B videos
> i Windows (C:)
3 DATA (D)
> = temp (\mikro_s02) (P:) v

v o

x
Search HIWIN_Manual o
= @

Size

I File name:

Save as type: | Record window (*.rcw)

+ Hide Folders

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. Click Load record settings in File.
Real-time data collection 2.185 - *
File Tools Sessions
Save record settings...
| Load record settings...
Clear variables list “
¥ _pcmd_err
mple ( 4 by
Figure 7.6.1.2.1
2. Select settings file (*.rcw), and click Open.
Open Y
4 | > ThisPC » DATA (D) » HIWIN_Manual v @/ | Search HIWIN_Manual P
Organize ~ New folder =~ O @
Lol Mame - Date moedified Type Size
 Quickaccess I D setting.row 8/13/202011:57 AM  RCW File 3KB I
fa OneDrive
[0 This PC
_J 3D Objects
[ Desktop
Documents
3 Downloads
) Music
[&=] Pictures
B videos
‘i Windows (C)
- DATA (D)
= temp (\\mikro_s02) (P:)
= mhdfs (\\mikro_s02) (5:)
7 File name:h V‘ Record window (*.row) ~
Open Cancel
Figure 7.6.1.2.2
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7.6.1.3 Operation and settings for collection

Real-time data collection 2.185 — X

File Tools Sessions

(3)
¥_pcnd_err
(1)

2)
(4)

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 ) ) o 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
@) 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
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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 il 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

I | sarples di=

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

Figure 7.6.1.3.6

2.  Start collecting waveform.

Real-time data collection 2.185 - X

File Tools Sessions

Figure 7.6.1.3.7

HIWIN MIKROSYSTEM CORP. 7-37



HIWIN.

MD12UE01-2012

Monitoring E1 Series Servo Drive Thunder Software Operation Manual

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 - X

File Tools Sessions

'sample [ 2

Figure 7.6.1.3.8

7-38 HIWIN MIKROSYSTEM CORP.



HIWIN.

MD12UE01-2012

E1 Series Servo Drive Thunder Software Operation Manual Monitoring

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

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

Figure 7.6.1.3.10
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3. S_ON is 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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B 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

Figure 7.6.1.3.13

Real-time data collection 2.185 - X
File Tools Sessions

Graph plot view

Figure 7.6.1.3.14
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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 i | 2z g [ @R <= 5
F ¥_enc_pos |
3e+h
2 Be+j|
2e+6)
1.5e+6
1
Te+5)
500000
0
-500000]
LA TR B 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 * 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 bvtes )

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
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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

HIWIN MIKROSYSTEM CORP. 7-45



HIWIN.

MD12UEO01-2012

Monitoring

E1 Series Servo Drive Thunder Software Operation Manual

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) (6) (7) (8) 9)
g Mega-Fabs Plot view 9.13 - O X
(1) FIELEW Tools Plots A 0 0 I A
(2) —|EE= P A E eI =
[V X_enc_pos_cunit | Yooog g
(57000
0 1
50000
v 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. Item 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

Set maximum number of graph

3

views

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

@) 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.
P Mega-Fabs Plot view 9.13 - m} x
File View Toals Plots
Oper I[=F EE m@ @ = L= 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.
ﬁ Open e
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.

FF Mega-Fabs Plat view 9.13 - O x
File View Tools Plots
Open G B R R 9L m
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 Total=333403 [ P

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
& 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.

o

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
E =SEEEENRNE R A = 1= AR R
F H_vel_fof ‘ 150)
100) g
50|
0 1
-50
-100]
F ¥_enc_pos_cunit 100000| g
50000
o 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 50l
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
ot
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
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/Jun/2020 07:07:58 0

5
Time (sec)

10

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

File View Toals Plots

=R R vy < = R R R VAR

E U g 100000
v 2graphs
3 graphs 50000
4 graphs
5 graphs 0
6 graphs
7 graphs -50000,
8 graphs
F X_vel_fof ‘ 150)
100)
50
0|
-50
-100

04/Jun/i2020 07:07:58

5
Time (sec)

Range: 0..333402 d=333403 Total=333403

|Save to: DAHIWIN_ManualHIWIN.gpp

HIWIN MIKROSYSTEM CORP.
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¥ Mega-Fabs Plot view 9.13 - m} X
File View Tools Plots
BEEwr 2§ e Mm@ e ]

F A_enc_pos_cunit ‘ '/\/\_/\—/\/\/\/\/_/\ KAl

F X_vel_fof

04/Jun/2020 07:07:58

e e e e e |

1 2 3 4 5 6 7 8 ) 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 [ 7R & L= = 5%

F ¥_enc_pos_cunit | V\/\J\/\/\/\/\/_/\ T

F e I MWWWM

04iJun/2020 07:07:58 0 1 2 3 4 5 6 7 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
EEE~ [ EEEFEEIEEEEE
100000) %
80000)
60000)
40000)
20000)
i
0|
-20000}
-40000)
-60000)
-80000)
04/uni2020 07:07:58 0 1 2 3 4 s s 7 g g 10
Time (sec)
Range: 0333402 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 Plots

EEE li i gy =l = RN AN R

[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 s g 10
Time (sec)
Range: 0..333402 d=333403 Total=333403 Save to: DHIWIN_Manual\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 Plot view 9.13 - m} x
File View Tools Plots
[EEEwe S]] | ka2 [HEE R <= ¢ 2|
;4):;_Eenc_pos_cumt 4 100000) g
50000
0 1
Left-click y Right-click
F X_vel_fof 4 ' g
75.4311
100,
50)
0 2
-50|
-100
04/1uni2020 07:07:58 0 1 2 3 4 5 6 7 8 9 10
Time (sec)
dt=—2_878 1,dt=0.481232H= d8amp: —66,4%96
Range: 0...333402 d=333403 Total=333403 | v
Figure 7.6.2.5.1
2. Click “Zoom the area between cursors” icon to zoom in the framed waveform.
— m] *

! Mega-Fabs Plat view 9.13

File View Toals Plots

e

J 100000

F ¥_enc_pos_cunit
9,458

50000

0

-500001

s B - IR A

F K_vel_fof 4 150
?5.4311
100
50
0
-50)
-100]
04/Jun/i2020 07:07:58 0 1 2

dt=-2._878

3 4 5 6 7 8 9

Time (sec)
dSamp: —-66,196

1/dt=-0.481232H=

Range: 0..333402 d=333403 Total=333403 [
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Figure 7.6.2.5.2
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FF Mega-Fabs Plot view 9.13 m} *
File View Tools Plots
[EEE~ =[S | Fztz g [ @H | @m0 ¢ 348
r7 ¥_enc_pos_cunit ‘ 100000
Z85 80000

50000
40000
1
20000
0
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50)
0 2
50
-100
044un2020 07:07:58 25 28 3 3.2 34 16 38 42 44
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Range: 79887.. 144536 d=64650 Total=333403 [ y
< >
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
Bl B - F R
F ¥_enc_pos_cunit ‘ 100000
25y 80000
60000
40000
1
20000,
0
-20000|
-40000)
¥ X_vel_fof
74.2239 -
50)
0 2
50
-100
0441Un2020 07:07'58 o5 =0 T =2 i G =7 az ar
Time (sec)
Range: 79887..144536 d=64650 Total=333403 A
< >

Figure 7.6.2.6.1
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¥ Mega-Fabs Plot view 9.13 - m} X
File View Tools Plots
[EBEwe S | et [ EE R &L=~ = 56 8
Es)é_enc_pos_cunit 100000 g

50000
. 1
50000
v X_vel_fof 150 g
?4.2239
100
50)
4 2
-50)
100
04/Juni2020 07:07:58 g 1 5 3 4 5 6 7 3 9 10
Time (sec)
Range: 0..333402 4=333403 Total=333403 [ y

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 X_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/Jun/2020 07:07:58 0 1 2 3 4 5 B 7 8 9 10
Time (sec)
Range: 0..333402 d=333403 Total=333403 y
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 Mega-Fabs Plot view 9.13 - m} *
File View Tools Plots
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20000
0
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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.

— O k4
EBEEEEE e CFEEIEIE L
Es)s(fencfposfcunit ‘ 100000| g
50000
o 1
-50000)
W X_vel_fof 150 g
74.2237
4100
50
0 2
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=100
04/Jun/2020 07:07:58 g 1 P 5 4 5 5 7 10
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Range: 0...333402 d=333403 Total=333403 -

Figure 7.6.2.8.1
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E Plot statistics — >
4 ¥_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
Average: 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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@ Thunder (01.005.03), Hub 2 Port 1 - o x

Fle Tools Semings Access Help

Act. Postion mode

Typ. AC seno
Mod. EMICM4020F0A
= Enc.
= Int.
Typ. Sarial
Res. 23 bits, 8,384
= b
Typ. Sarial
Res. 23 bits. .36
B ESC
Typ. A
Ver. 1A
CHL WA
cH2. HiA

AL810 Battery error ‘ AL810 Ba'l'ter'y error

AL810 Battery error

Ml Servo ready

[MDrve ready
7 Ingurt voltage is sbove 220V
I No alam occurs.
[ Motor paramsters ars sat
[ FSTP signal is off

Hso

ISena on input

W Gantry mode

HIWIN.

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.

@) Thunder (01.005.03), Hub 2. Port 1 - o x

Fe Tools Setings Access Help

ERTT

2B X
Vor. EDTF-H4012200, 24 §
Typ. mega-uink
Puer. 220V 400W
= Mod

1. Posiion made wit
2. A
Act. Posiion made
B Mot
Typ. AC seno
Mod. EMICN4020F0A
B Enc.
S int.
Typ. Serial
Res. 23 bits, 5,36
= b
Typ. Serial
Res. 23 bits. 5,36

Typ. WA
Ver. NA
CHL A
CHZ. HiA

AL9A2 Overtravel (LL) AL9A2 Overtravel (LL)

Wi Sena ready
M Onve ready
I Input valtage is above 220V

¥ No alam occurs.
B e AL9A2 Overtravel (LL)
Hso
Wl Serva on input ®

Wl Gantry mode

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.

HIWIN MIKROSYSTEM CORP.

. Thunder (01.005.03), Hub 1, Port &

File Toals Settings Help

Thunder (01.005.03),

Figure 8.3.1

Hub 2, Port 1

File Tools Settings Access Help

- Hiwin
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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.

Error log

History

Last error: AL810 Encoder battery undervoltage

Error message
ac 5

Encoder battery und

i 166day-23:38:38

ALB20 | Encoder communication error (2)
ALB10 | Encoder battery undervoltage | 166day-23:33:52
AL8B20 | Encoder communication error | 166day-23:31:01
ALFCD Gantry control system communi... : 166day-23:22:41
ALFCU | Gantry contral system communi... | 166day-22:18:15
ALFCO | Gantry control system communi... | 166day-21:17:57
(5) ALFCO | Gantry contral system communi... | 166day-20:14:50
ALFCO | Gantry control system communi... | 166day-19:10:09 (3)
ALFCD Gantry control system communi... : 166day-17:39:02
ALF50 | Motar main circuit cable discon... | 166day-10:58:27
ALC52 | Electrical angle detection inco... | 166day-10:58:25
AL41O Undervoltage | 166day-05:42:00
ALF10 Power cable open phase | 166day-05:36:38
ALSFD  Excellent Smart Cube (ESC)inte... : 166day-05:18:02
ALB20 | Encoder communication error | 166day-04:37:38 (4)
(6) (7) (8)
Figure 8.3.3
Table 8.3.1
No. Item 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 ] o
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.
@) Clear history Clear all the alarm messages in History.
(8) Save Save the current alarm messages as a text file.

&

Example

Take Figure 8.3.3 as an example:

The cumulative power-on time of servo drive is 167 days, 0 hours, 33 minutes and 26 seconds.

Mo. Error message Time

ALB10 Encoder battery undervoltage 166day-23:40:15

Alarm code (No.): AL810
Alarm message (Error message): Encoder battery undervoltage
Trigger time (Time):

The cumulative power-on time of servo drive is 166 days, 23 hours, 40 minutes and 15 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 below.

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 available for direct drive motor (DM), torque motor (TM) and linear motor

© (LM).

Important (2) Itis applicable to Thunder 1.4.8.1 and firmware version 2.4.6 or above.

(3) After the function is used, PDL can only support up to 1 task.

The steps to set multi-motion parameters and activate multi-motion function are given as below.

Table 9.2.1.1

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.
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(1 @ G @ (6 6 (7)

B Mutti- mfftion settiffg o %

Absolute move

Relative move

JOG

Indexing movement-1

Figure 9.2.1.1
Table 9.2.1.2
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.

) Save the set multi-motion parameters to servo drive and )
(6) | Send to drive ) ) ) ) section 9.2.4
activate multi-motion function.

Multi-motion ) )
@) ) Users can set type of motion and parameters here. section 9.2.3
parameters setting
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9.2.2 Preparation

Follow the procedure below to complete preparation.

1. 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

2.  Goto “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.

{3 /O configuration - o x

Input signal setup ~ Output signal setup

PCON
12 (CNE-30)

SON
1 (CNE-33)

¥ User define N.OT
14 (CNB-27)

POT
3 (CNE-29)

Input number

i 17 (CNB-32) |

Signal type l}se active Close active Close active Close active Close active

Force onfoff /'

<

14 (CNe27) [EER(:

Mot configure lose 3

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.

HIWIN MIKROSYSTEM CORP. 9-5
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Set both numerator and denominator of electronic gear ratio (Pt20E, Pt210) as 1, and set control

3.
mode (Pt000.000X0O) 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.

BB X
Ver. ED1F-HN-0422:00, 2.
Typ. mega-ulink
Pwr. 220V, 400W
= Mad
1. Position mode v
2 WA
Act. Position mode

I 1Typ. AC seno
' Mod. FNMS40289

| Typ. Senal
—Res. 23 bits. 6
=Bt

Typ. Senal
Res. 23 bits. 6,

I—Typ. WA

Figure 9.2.3.1
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2. Click “New or Modify” icon E to open “Set motion number and specify input signal” window. After
keying in “Motion number”, the signal configuration corresponding to each motion will be automatically
generated.

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 . O %

11 (CN6-33)
12 (CN6-30)
13 (CN6-29)
14 {CNE-27)

B
16 (CN6-26)
17 (CN6-32)
18 (CN6-31)
19 (CN6-9)
110 (CN6-8)
NA

Figure 9.2.3.3

4.  After the setting is done, click Apply.

Set motion number and specify input signal - m] ®

xn

Figure 9.2.3.4

5. Aninformation window will pop up. Click OK and check if there is a conflict in input signal configuration.

Information =

Go to "Tools™-="I/O configuration” and check the requested

@ One input can only be assigned with one input function.
input is not assigned with any input function yet,

Figure 9.2.3.5
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6. After the signal configuration is done, the window will generate the corresponding motion number.
The default of each motion is N.A..

Multi-motion setting _ O X

Figure 9.2.3.6

7. Select type of motion and set the corresponding parameters.

Multi-motion setting — [m] #

Absolute move

Relative move

JOG

Indexing movement-1

Figure 9.2.3.7
Table 9.2.3.1
Type of motion Position Velocity Direction Number of station

Absolute move \Y \Y \Y -
Relative move \Y \Y \Y --
Indexing movement-1 -- \% \Y \%
Indexing movement-2 -- \% \Y \%
JOG -- \% \% --
Homing -- -- -- --
Customized motion -- -- -- --

V: Need to key in or select the parameter.
--: No need to key in or select the parameter.
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©

Important

Information

Term

i

Example

1)
(2)

JOG is “high level trigger”, while others are “rising edge trigger”.
Linear motor only supports Absolute move, Relative move, JOG, Homing and Customized

motion; it does not support Indexing movement.

Position and velocity support Display unit setting function. The corresponding values will be

displayed based on the display unit selected by users.

(1)

(@)

®3)

(4)

()

(6)

(7)

Absolute move: Move the motor to the position specified by users with the velocity and
direction specified by users.

Relative move: Move the motor for a distance specified by users with the velocity and
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.

Take four stations and 90 degrees movement as the motion

planning. When the servo drive receives the command and
moves the motor from O degree to 90 degrees, the motor is
disabled due to an error. During troubleshooting, the motor is

accidentally moved to the range between 90 to 180 degrees.

270

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-motion setting

Absolute move

Relative move

JOG

Indexing movement-1

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 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)

—

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 E‘ 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-mation setting

Absolute move ,000, Positive

Relative move Negative

JOoG 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-metion setting — [m] =

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

n 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-motion setting — [m] x

Figure 9.2.7 1

2.  Key in file name of multi-motion parameters file (*.mtk), select archive path, and click Save.

Save As *
- v I » ThisPC » DATA(D:) » HIWIN_parameter files v O Search HIWIN_parameter_files 0

Organize = Mew folder SRR 4 o

~
~
! This PC Mame Date modified Type Size

) 3D Objects D Multi_Metion_Params.mtk 7/21/2020 2:05 PM MTEK File 2KB
[ Desktop

Documents

‘ Downloads

J\ Music

[&] Pictures

{8 Vvideos

i Windows (C:)

- DATA (D:)

== temp (\wnikro_s02) (P:)

== mhdfs (\mikro_s02) (5:)

== r312-qc (\\mikro_s02\faxS\out) (X:) v

I File name: -

Save as type: | Parameter file (*.mtk) ~

A Hide Folders [ swe || concel

Figure 9.2.7.2
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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

#define 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] e

Fi[S]

LA

Absolute move 10,000 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 —

indexinglmoement.2 - should be the same as the multi-motion setting in Thunder.x/

Customized motion — #define motion7 7
#define motiong &
Customized motion #define motiond 9
Tt e _ #define motion1@ 10
ER b bbbtk Main===========-==----------o---o-o ®/
Customized motion - #task/01;
MotionSample:

till(CsMotion_Flag = RUN);
if(MotionSel = motionT)do
/xMotion process
Do something=/
CsMotion_Flag = END;
end;
if(MotionSel = motion8)do
/=Motion process
Do somethingx/
CsMotion_Flag = END;
end;
if(MotionSel = motion9)do
/xMotion process
Do something=/
CsMotion_Flag = END;
end;
if(MotionSel = motion10@)do
/=Motion process
Do somethingx/
CsMotion_Flag = END;

end;
goto MotionSample;
ret;
Figure 9.2.9.1

HIWIN MIKROSYSTEM CORP. 9-17



HIWIN.

MD12UE01-2012

Advanced Functions E1 Series Servo Drive Thunder Software Operation Manual

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 3

#define motionl® 10

Htask/01;
MotionSample:
till(CsMotion_Flag = RUN);
if(MotionSel = motion7)do
/=*Motion process
Do somethingx/
sMotion_Flag = END;

end;

if(MotionSel = motion8)do
*Motlion process
Do somethings=/
= END;

end; -

/=*Motion process
Do somethingx/

ionSel = mo
sMotion_Flag =

MotionSel = mo

Do _somethingx=

sMotion_Flag =
end;

goto MotionSample;

ret;|

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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9.3 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 (Pt002.00XOO =
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.C1CJCIX).
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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.

Thunder (01.005.03), Hub 1, Port 6
File | Tools Settings 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 at --
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 — O *

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.

®) Thunder (01.005.03), Hub 1, Port 6
Flle Tools  Settings Help

Figure 9.4.2.1

Analog offset — a >

(1)
()

Figure 9.4.2.2
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Table 9.4.2.1
No. Item 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 Torgue command input signal
User Manual’

©

Important

©

Important

2. Click Set zero. The offset will be automatically adjusted.

HIWIN MIKROSYSTEM CORP.

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.

The conditions for adjusting the offset:
(1) The motor is disabled.

(2) Host controller does not send any signal.

Analog offset -

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.

Thunder (01.005.02), Hub 1, Port 11
File Tools Seitings Help
E-HwWIN

B-E1 X
Ver. ED1S-VN-0422-00, 2
Typ. Pulse
Pwr. 220V, 400W
=-Mod

1. Position mode v
2. NA
Act. Position mode
& Mot.
- Typ. AC servo
Mod. /A
E--Enc.
B Int.
Typ. Serial
Res. 23 bits. 8,
B Ext.
- Typ. Serial
Res. 23 bits. 8.

=ESC
Typ. NA

No Error

No Warning

M seno ready

WDrive ready
[ Input voltage is above 220V
I No alarm occurs

I~ Motor parameters are set.
[ FSTP signal is off ®
MWsto

llServo on input Motion Control and System Technology
W Gantry mode
Figure 9.5.2.1
%4 userpdl PDL debug 3.97 — m] *

File Edit View Options Macro Help
oo | s s wE | @, ah L |
MBE EE|aaA|GS
BERp @ EE

e W le I EEN=|EEx|D 5| H|

=107 FILES user . pdl ~
-[E] userpdl #task/1:

50w Bl ée

sleep 3000;
err.puwr_switch = 1;
puwron.access_channel = 0;
K_max_err = 262144000;
Close_Fan:
if(¥_en_f1 = 3) do
sleep 100;

GpioData.GPDCLEAR.all |= 0x1000;
end;

Figure 9.5.2.2
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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.

H 1 H ” o :F.;'. HH
1. Click “Compile” icon [=Z to perform program compiling.
%4 userpdl PDL debug 3.97 — m] *
File Edit View Options Macro Help
| @ AD s A .z | O i, | &%
m B8 a A A
FEw o B E
e
= FILEs user . pdl -
-[E] userpdl #task/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;
Figure 9.5.3.1
2. During the compiling process, a new window will pop up. Compilation ended successfully will appear

after the compilation is successfully done.

4 Mega-Fabs PDL compiler 26.160

Main input file:
PDL working dip:
Configuration file:
Preprocessing ended ok
PDL interpreter ver: 2
Total=1672.

Scanning

Creating archive pdlsource.?=
Compressing pdlB@.fst
Compressing main@.pdl
Compressing user.pdl
Everything is 0Ok

G:NHIWINSdcesD3COENpd18A main®. pdl
G:SHININSdcesD3COENpd 188
C:SHIWINNdcessystem.dce

a
G:SHININSdcesD3COENpd18B8smainB.pdl: 1645 line compiled
7-Zip 9.28 Copyright <(c> 1999-2818 Igor Pavlov

code=18312, =zip source=%998. total=28312. maximum=65824,

S$lave: D3COE<B>

2018-11-18

spare left=36712

Errors: B, wvarnings: B, Check sum: 18983b71

Code size{lbhit): 14156, total available: 32512

User memory used: 247, total available: 488

User memory used float4@: B, total available: 5]

User memory used ext: B, total availahle: 5]

PDL version: 28
I Compilation ended successfully I v
£ >

Figure 9.5.3.2
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Information

3. After the compilation is successfully done,

4.

If the compilation fails, the new window will display the error information with red words.

BB usecpdl POLdebug 3.97

X_max_err =

asa Fan:
x|

end;

a x
Fle Edt View Options Maers Help
" W oahs M .0 B | &
me Ala A
N -] W FEE

= | i B o
=@ Fies user.pdl -
werpdl | grask/1;
sleep 3000;

err.pur_switch = 1;
puron.access_channel = ©;

L d if(X

262144000 ; 4 Mega-Fabs PDL compiler 26.160
Main input file:
PDL working dir:

G=5\HIWINNdce\DICOE\pd18@\nain@. pd1
184
Configuration file:

Gz \HIWINNdce\D3COE \pd.

G:S\HIWINNdceNsystem.dce  Slave: D3COE<@>

enfl = 3) do Preprocessing ended ok
=T PDL interpreter ver: 2@
Total=1673, C:SHIMINSdceND3COENpd1BB\main@.pdl: 1645 line compiled
sleep 100; | FILE:

® LE: C:“\HIWIN“dce\D3COE\pdl@@\user.pdl
GpioData.GPDCLE - 2

. ILINE 12 zNot y-ecuﬁnizerl uar-iahle/state/cnmmandlgmcedure ‘xxxx'l

t*et Errors: 2 Warnings: @ 11!

Figure 9.5.3.3

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
VE | oAb L st sz | O =)
m B8 alA A
FER = FEEE
el | L
=15 FILES user . pdl ~
“[E] userpdl #task/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;
v

Figure 9.5.3.4

Click OK in the new pop-up window. After the servo drive is power cycled, the saving is done.

confirm *

| Sendto D3(0), paged, PDL

Cancel

HIWIN MIKROSYSTEM CORP.
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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
(D) 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.

(1)

@)

@)

Error map setup

’7 B g e ——

Figure 9.6.2.1
Table 9.6.2.1
No. Item Description Reference
(2) 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

HIWIN MIKROSYSTEM CORP.
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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.

®) Thunder (01.005.03), Hub 1, Port 6
File | Tools Settings 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 — a ke

Table Information

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.

Error map setup — a ke

Table Information

Error (ctrl unit)
7-

3 5
Encoder (ctrl unit)

Figure 9.6.2.1.4
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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
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 - [} 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
4 » ThisPC » DATA(D:) » errormap v B Search errormap 2
Organize v New folder f= - (7]
[ This PC ~ MName - Date modified Type Size

0 3D Objects

[ Desktop

Documents

‘ Downloads

Jﬂ Music

[&=] Pictures

m Videos

i Windows (C:)

- DATA (D:)

= temp (\\mikro_s02] (P:)
== mhdfs {\mikre_s02) (5:)

Mo items match your search.

= r312-qc (\mikro_s02\faxShout) () w

I File name: |

Save as type: | 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 %

Table Information

4
Encoder (ctrl u

Figure 9.6.2.3.3

2. Select error map file (*.emp), and click Open.

Open x
A4 | » ThisPC > DATA (DY) » errormap v D Search errormap pel

Organize New folder Bz~ [ o

~ - )
I This PC Narmne Date modified Type Size

3 3D Objects I [ ] testemp 7/21/2020 :30PM  EMP File 1 I(BI
[ Desktop

Documents

* Downloads

) Music

=] Pictures

B 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 ~ | |Pa|amte| 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.

(1 @
I |

Error map setup - O ®

Table Information

©)

3 5
Encoder (ctrl unit)

Figure 9.6.3.1

Table 9.6.3.1

No. Item Description

_ No light: Error map is not activated.
Error map activated

Lights up in green: Error map is activated.
(D) 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.
P (1) Ifincremental encoder is used, complete homing first before activating error map.
? (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.
Py After gantry function is activated, the two axes will respectively become linear axis and yaw

Important axis.

Group communication

(1)

) @)

Figure 9.7.1.2
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Table 9.7.1.1
No. Item Description
Besides getting gantry communication status, users can clear gantry-
(1) | Status field
related alarm here if it occurs.
Status field for linear Users can get linear axis’ feedback position and activate/deactivate gantry
@) axis 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-oooo-oo) 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.

Thunder (01.005.03). Hub 1, Pont 5 x

File Tools Settings Help

~Typ. AC senm
Mod. FRLS40289
i-Enc.
LoE

~Typ. Serial
i Res. 23 bits, 8,
=N "

Typ. Serial

| Res. 23 bits, 8,
£-E5C
Typ. WA

No Error

No Warning

WiSeno ready
IO ready

FF Input vohtage is above 220V.

I No alarm occurs.

[ Motor patameters are set

 FSTP signal is off. ®

Msmo
1M Seno on input Mation Cantrol and System Technology

W Gantry mode

Figure 9.7.3.1

2. Modify PtOOD.LJOOX = 2 to PtOOD.LJOJOIX = 1 in master axis, and modify PtOOD.LJOJIX = 2 to
Pt00D.JOJOX = 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 oo [
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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Thunder (01.005.03), Hub 1, Port 6
File Toals Settings Help

Figure 9.7.3.3

4. Click Activate to observe gantry status lights. It they remain green, gantry function is successfully

activated.

@ Thunder (1.6.2.0), Hub 1, Port
File Tools Settings Help Advanced

E-Hwin
BBl X

Pwr. 220V, 2V
E-Mod
-1, Inner position mod
2. WA
Act. Inner position mod
El-Mot.
Typ. Linear
WMod. /A
E--Ene.
-t
- Typ. Analog
Res. 72000 cnt/mi
B Ext.
Typ. Analog
Res. 72000 cnt/mi

E--ESC
Typ. ESC-SS

- \er. 1.03
CH1. Analog

CH2. NIA

Ver, ED1S-VG-2032-00-00. 2
Typ. Voltage command and g

No Error

No Warning

I Servo ready

W Drive ready
I Input voltage is above 220V
I No alarm oceurs.
¥ Motor parameters are set.
[F FSTP signal is off
|7 aw ready

WsTo

M Gantry mode (Linear)

HIWIN MIKROSYSTEM CORP.
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i

Perform test run on gantry mode. After ensuring the motion is normal, open “Parameters Setup’

5.
window to modify PtOOD.LIXIO = 0 to PtOOD.IXU = 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) —3

- Motor parameters

AC servo (1 )

N/A

FRLS402B9

( 1 ) 0.48807

Fasl=]
—_~
2

- Application profile

)

Figure 9.8.1.1

Table 9.8.1.1
No. Item Description Reference
Q) Motor parameters setting | Connect motor parameters. section 9.8.2
(2) | Application parameters Fill in application parameters. section 9.8.3

HIWIN MIKROSYSTEM CORP.

9-41



HIWIN.

MD12UE01-2012

Advanced Functions

E1 Series Servo Drive Thunder Software Operation Manual

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.

[®) Thunder (01.005.03), Hub 1, Port 6
File Tools Settings Help

..... ESC

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.

9-42
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Dynamic brake resistar wizard
Help

o

Motor parameters

(2’
(3)
N/A
(4)
(1)
Application profile
Figure 9.8.2.2
Table 9.8.2.1
No. Item Description Reference

Q) Motor parameters

After users complete Configuration Wizard, Thunder will

automatically fill in motor parameters. Ensure the

parameters are correct.

section 9.8.2.1

(2) HIWIN motor

List all the series and model names of HIWIN motors for

users to select.

After the selection, Thunder will

automatically fill in motor parameters.

section 0

3) Read parameters

Read motor parameters from servo drive’s memory.

section 9.8.2.3

(4) | Other brand motor

Users can define the connected motor parameters on

their own.

section 9.8.2.4

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.

9-44

(1

)

(1
@)

Dynamic brake resistor wizard

Help

]
{ Motor parameters

Application profile

Figure 9.8.2.1.1

Table 9.8.2.1.1

No. Item Description

Parameters that will be automatically filled in by Thunder.

¢ Type

® Series
Q) Motor parameters € Model name

€ Force/ torque constant

€ 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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9.8.2.2 HIWIN motor

If it is a HIWIN motor, after clicking 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. Item Description

Select the connected motor type via drop-down menu.

¢ Linear
(1) Motor type ) )
€ Torque/ direct drive

€ ACsenvo
) 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 — X

Help

o
|r Motor parameters

(1)

()

(1
@)

w
o

~
2

Application profile

Figure 9.8.2.3.1

Table 9.8.2.3.1

No. Item Description

Parameters that will be automatically filled in by Thunder.
Type

Series

Q) Motor parameters Model name

Force / torque constant

Resistance (line to line)

L R I R JNR NN 2

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”.

E Dynamic brake resistor wizard

Help

o
Motor parameters
(1) I [ tiear |
‘ N/A
I
() ‘
I
®3) ‘ [
|
(2) ‘
]
(4) 0|
Application profile
[
I
[
Figure 9.8.2.4.1
Table 9.8.2.4.1
No. Item Description
Select the connected motor type via drop-down menu.
¢ Linear
(1) Motor type ) )
€ Torque/ direct drive
€ ACsenvo
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 — >
Help

(1) o

Motor parameters

( Application profile

) |
@)

4) |
(5)

Figure 9.8.3.1

Table 9.8.3.1
No. Item Description
Q) 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

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.

(a Dynamic brake resistor wizard

Help

Motor parameters

(1)

[ aceeno |
[
[ oos |
[ o |
) I
[
|r Application profile
3)
4) } oo
() |3 |
(6)
Figure 9.8.3.2
Table 9.8.3.2
No. Item Description
Q) 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.

©

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

HIWIN MIKROSYSTEM CORP.
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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.

(1)

Require

@) Dynamic brake resistor infarmation - X Dynamic brake resistor information - X

Notice
Not require

Specification

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)

()

Figure 9.8.4.1

Table 9.8.4.1

No. Item 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

Application profile

©)

Figure 9.8.4.2

Table 9.8.4.2
No. Item Description
Q) 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.

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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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

(1)

Built-in resistor{ohm)

Dynamic brake resistor information

Notice
Not suitable

Specification

Rated voltage(V)

Rated output(kVV) Built-in resistor{ohm)

Rated voltage(V) Rated output{kW)

220

04

ocow)

220

04

0(owW)

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. Item Description
Evaluation of resistance
(D) 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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Enough Not enough

Figure 9.8.4.4

Table 9.8.4.4

No.

Item Description

@

) ) Check if the resistance to be used is enough. If it is not enough,
Current information ) ) )
the peak current will be displayed in red words.

()

This graph simulates the falling trend of the velocity during
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
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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9.8.5 Save / Load
B Save as a file

3. Click E‘ to save motor parameters file (*.mot) to personal computer.

B 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 » 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:)
= 1312-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
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B Load from file

3. Click to load motor parameters file (*.mot) from personal computer.

B Dynamic brake resistor wizard - x
@&
Help

]

Motor parameters

15 2
Time (sec)

Application profile

15 2
Time (sec)

Figure 9.8.5.3

4. Select motor parameters file (*.mot), and click Open.

Open X
1+ » ThisPC » DATA (D:) » Dynamic brake v O Search Dynamic brake »
Organize « MNew folder Bz~ [ o

"~

I This PC Mame Date modified Type Size

.-. 3D Objects I D test.mot 7/22/2020 10:06 AM  MOT File TKB I
[ Decktop

Documents

* Downloads

Jﬂ Music

[/ Pictures

B Videos

s Windows (C:)

- DATA (D:)

== temp (\\mikro_s02) (P:)
== mhdfs (\mikre_s02) (5:)

== r312-qec (\mikro_s02\faxShout)

Q Metwork

w

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
€m
m

m (m,/min)

rad

milrad

deg

ress

v ctrl unit
Display unit setting

Figure 10.2.1.1

Table 10.2.1.1
No. Item Description Reference
D 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)

()

@)

um
mim
€m
m

m (m,/min)
rad

milrad

deg

e

ctrl unit

Display unit setting

Figure 10.2.2.1

Table 10.2.2.1
No. Item Description Reference
D 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
m (m/min) m/min
rad rad/s
) milrad milrad/s
Rotary unit
deg deg/s
rev rps
mm/s
Control unit ctrl unit
rpm
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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 it

(1)
2) 3)
Figure 10.2.3.1
Table 10.2.3.1
No. Item Description
" Setting for the proportion of Users can set the proportion of display unit conversion.
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.

(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

10-4

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.

Thunder (01.005.03), Hub 1, Port 6
File Tools  Settings Help

- | cas M W
el TNEA
- Typ. NIA
- Pwr. 220V, KW
=--Mod

-1, Position m
2. NIA

i Act. Position m
=--Mot.

Typ AC servo
L Mod. M/A
I'_—'IEnC

Figure 10.2.3.1.1

2. Set the proportion of display unit conversion, and click Apply.

Dizplay unit setting — O >

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).

Control 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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Thunder (01.005.03), Hub 1, Port 6
File Tools @ Settings Help

--HIWIN [
EeE

o Typ. NIA

- Pyyr, 220V, TKW

=H--Mod
1. Position m

b2y NEA

i Act, Position m

=--Mot.

T}‘P AC servo

L Mod. MIA

|'_T‘|------En{:. ¥

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

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

Figure 10.2.3.2.5
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10.2.3.3 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

262.144

Figure 10.2.4.2

The interfaces which apply display unit are as below:
Test Run, Homing Operation, Error map setup, Gantry control system and Performance monitor.

Test Run

P2P JOG

Motion Parameters

Moving & settling time

Relative Move:

Figure 10.2.4.3

10-8 HIWIN MIKROSYSTEM CORP.



HIWIN.

MD12UE01-2012

E1 Series Servo Drive Thunder Software Operation Manual Basic Settings of Thunder Interface

Homing Operation

Method1: Homing on negative limit switch and index pulse

Figure 10.2.4.4

Errar map setup - O x

Table Information

1
“ozrrms |

1 H | P
- L SR T S

0 04 D& 09

Figure 10.2.4.5

Gantry control system — O X

Figure 10.2.4.6
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Performance monitar — O *

Status
= = I
= [

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.

Thunder (01.005.03), Hub 1, Port &
Flle Tools | Settings  Help

........ Ver. TIrA
e T}(p_ A
L Pyur. 2200 kWY

Figure 10.3.2.1

E| ----- HIWIN

2. Select the language to be displayed.

Thunder (01.005.03), Hub 1, Port 6
Flle Tools = Settings  Help

E ----- s -

vel. A

- Typ. NIA
b Par. 220 1KUY

Figure 10.3.2.2

‘a' ‘ 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.

®) Thunder (1.5.10.0, Huk 1, Port 11
File Tools Settings  Help

B-E1 X About
o Ver. EDTSWINE

-~ Typ. Voltage command and g

Figure 10.4.2.1

2. Read the corresponding manual based on requirement.

[ = | doc - O x
Home Share View o
0N > ThisPC » OS(C) » Thunder » doc ~ @ | Search doc »
Name Date modified Type Size
v g Quick access
CoE File fold
B Desktop U o ile folder )
%] E1 Series Servo Drive EtherCAT(CoE) Communications Command Manual ¥1.0.pdf PDF-XChange Vie... 2,438 KB
'f Downlozads T8 E1 Series Servo Drive Thunder Software Operation Manual V2.1.pdf PDF-XChange Vie... 13,848 KB
[&] Documents [ E1 Series Serva Drive User Manual V1.7.pdf PDF-XChange Vie... 15,024 KB
&=/ Pictures [ E13FBEENEE EtherCAT (CoE)iBEMah 45T V1.0.pdf PDF-XChange Vie...
. [ This PC {8 E1RFIBEENE ThundeBRiBIR e M V2.1,pdf PDF-XChange Vie...
is
[8 E1RFIERH S IEFEIRIEE M V1.7 pdf PDF-XChange Vie...
¥ Network

Figure 10.4.2.2
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Follow the procedure below to check Thunder version number.

1. Select Help in the menu bar and click About.

Thunder (1.5.10.0), Hub 1, Port 11
File Tools Settings Help

User guide

-Ver. E V-
Typ Voltage command and

Figure 10.4.2.3

2. Check Thunder version number, and click OK.

Thunder, Version 1.5.10.0
HIWIN MIKROSYSTEM 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:

€4 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.

‘4 Thunder (01.005.03), Hub 1, Port 6
File | Tools Settings 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.

Thunder (01.005.04), Hub 3, Port 3 - [u] x
File Tools Settings Access Help Advanced
E--HWIN
E-E1 X

Ver. EDAF-HN-0422-00, Te

Typ. mega-ulink
o Pwr. 220V, 400W
E-Mod

1. Position mode v
2. NIA
Act. Position mode
E-Mot.
Typ. AC semo
Mod. EM1CM2020E0
E-Enc.
B Int.
Typ. Serial
Res. 23 bits, &,
- Bxt.
Typ. Serial
Res. 23 bits. 8.

E-ESC
- Typ. NIA
Ver. N/A

No Error

No Warning

Wiservo ready
WDrive ready
7 Input voftage is above 220V

J# No alarm occurs. l 1 r
¥ Motor parameters are set. HI IN
¥ FSTP signal is off

WsTo ®

[WServo on input Motion Control and System Technology
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

«

«

EM1CM402BF0A

P

- Position mode
Mode2 : N/A

IIHHHHHHHIII

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

Output resolution - 8,192 countsirev.

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

Power - 3-phase

Motor type

Resolution - 1,000 nm/cnt

Mode1 : Position mode 5MHz
Mode2 - N/A

SSINULL

600

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 defaulit.

‘4 Thunder (01.005.03), Hub 1, Port 6
File | Tools Settings 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.

P : Analog + Smart cube
Pre-Configuration v Digital
Digiz
Serial

b
erial + Smart cube il

hd

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
v

_Aply | Cancol |

Figure 11.1.2.5

6. Click “Open Configuration Wizard” icon in the toolbar to open “Configuration Wizard” window.
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@) Thunder (01.005.04), Hub 1, Port 11 - [u] X
BE (File) IR (Tools) T (Settings) TER@IE (Access) HE (Help) Advanced
E]--Hian ~

B-E1 X
Ver. ED1F-LN-0422-00, 2
Typ. MECHATROLINK-Il
Pwr. 220V, 400W
- Mod

1. Position mode v
P20 NIA
i Act. Position mode
- Mot.
{-Typ. Torque / direct ¢
.- Mod. DMNT1-BOSNOC
= Ene.
B Int.

-+ Typ. RM series
i ~Res. 20 bits, 1,
Bl Ext.

Typ. RM series
Res. 20 bits, 1,

E-ESC
- Typ. NIA

[PNSEIN

B 152

KRG

| e
sEEhIRELEE
N EEA 200

N EEHEE

N BE28RERA

[ S5 L g A RES ®
Mso

R E Motion Control and System Technology
WEEFIf

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

.|

Power - 3-phase

Motor Setup. | Torque / direct drive motor [

Motor type : Torque / direct drive motor v
Motor model : DMNT1.BOSNOD

Encader type - RM sel

Resolution - 20 bits, 1048576 counts/rev.
Full-closed loop

Encoder type - Digital

Resolution : 1,000 nm/cnt

Mode1 - Position mode
Mode2 - N/A

Position command (rati

Output resolution - 8,192 counts/rev

Input function - Defauit 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

Power - 3-phase

Torque / direct drive motor
- DMN71-80SN00

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

Mode - Position mode
Mode2 -

E-gear numerator(Pt20E) - 3
E-gear denominator(Pt210
Position command (ratio) - 32.000

Output resolution - 8,192 counts/rev

Input function : Default settings

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 defaulit.

‘4 Thunder (01.005.03), Hub 1, Port 6
File | Tools Settings 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

C Acseo g

Linear

A
orque / direct drive motor ™ [k
AC semvo

Figure 11.1.3.3

4. Select encoder format. Here takes Digital as an example.

Pre-Cenfiguration

AnAalnn

Digital

Uigital + Smart cube [ »

Serial + Smart cube v

Analog + Smart cube v

__Awly [ 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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() Thunder (01.004.08), Hub 1, Port 11
File Tools Settings Help
EEL
=-E1 X
Ver. ED1S, 246
Typ. Pulse
Pwr. Frame B, 400
E-Mod
1. Position mode wit
2. NIA
Act. Position mode
[=--Mot.
Typ. Linear
Mod. N/A
E-Enc.
Int.
Ext.
E-ESC
Typ. WA
Ver. /A
CHL NIA
CH2. NIA

No Error

No Warning

Wseno ready

W Drive ready
|7 Input voltage is above 220V.
|7 No alarm occurs.
[~ Motor parameters are set.
[ FSTP signal is off

Msto

Wi seno on input
W Gantry made Motion Control and Syst:

Figure 11.1.3.6

7. Enter Motor Setup page. Select LMSA in “Series” column.

Configuration Wizard

Linear v

Encoder type - Analog
Resolution : 83,886 counts/mm
Full-closed loop

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

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

utput resolution - 1,000 cou m
s

Input function - Default setting;

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.

Linear

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

Linear
LMSA
LMSA12

=
£

%EI—H

=

2.

~

o

Please enter the total number of moto

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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Configuration Wizard

Power - 3-phase

Linear

Digital
Digital lum

1,000

Encoder type - Digital
Resolution : 1,000 counts/mm
Full-closed loop

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

bsition mode 2.5MHz
(A

SSI-NULL

600
E-gear numeratar(P120
E-gear denominator(Pt210
Position command (ratio) - 32.000

Output resolution - 8,192 counts/rev

Input function : Default settings

Figure 11.1.3.10

10. Refer to section 4.3.4 to 4.3.9 to complete servo drive configuration.
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