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1. Overview

This document is an introduction document of driver installation, library and tuning program of
INNO_ASWS(LH_v1.0 Servo Drive), and includes the following items.

e Servo Drive Driver Install
*  Servo Drive Parameter Setup
* Library

*  Tuning Program

% Note : This document refers to 200V / 900W Servo Motor and L7NH ver1.0 Servo
Drive. The rated torque in the hardware specification referred to in this document
is 8.59 Nm (100% force) and the maximum torque is 25.78 Nm (300% force).

1.1. File Path

The manual is provided in the USB package below.

out =| BackupRegistert:t
m Iobit = NPCapinstaller.exe | CFLS_Serve_Parameter.ini
64bit ———> =] Readmeixt || parameter.out
5 setup_Driver CM_0.82.0_32bit msi =] Sample_K521.xml
32bit 5 setup_MXP-ASw_Single_x64(x36)_160831.msi
01 Driver Install File I B4bit
02.Library sobit J Cenfig ASWS_NH.ini
INNO_ASWS(LTNH-v1.0) —3| | 03Tuning Program s aabit 2] Config_ASWS_NH_Tuning.ini
04.Manual - =] INND_ASWS_NH.dII
05.5ample Source BEE INNO_ASWS_NH.lib
| 5 b3t INNO_ASWS_NH_Im.h
64bit

£| Config_ASWS_NH.ini

i| Cenfig ASWS_NH_Tuning.ini

%] INNC_ASWS_MH.dIl

@ InnoASWS_Tuning_Program(MH).exe
% PEGRP32C.DLL

T InncASWS(LTNH_v1.0)_Manual{ENG)-50315-246 pdf
T INncASWS(L7NH_v1.0)_ Manual(KOR)-50314-035 pd?

> | SampleASWS(MH)

Figure 1. Manual File Path
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2. System Configuration

INNOSIMULATION Co., Ltd provides a cabin system based on actual vehicle parts as a system
for driving in a virtual environment. This document describes a steering reaction force device in
a cabin system.

Force Feedback Steering Wheel is a system that provides the driver with a sense of steering
similar to the actual driving in a virtual simulation environment.

% Note : In this document, the steering reaction force system is called INNO_ASWS.

Force Feedback Steering Wheel
Figure 2. Force Feedback Steering Wheel System
INNO_ASWS consists of hardware and software.

The hardware of INNO_ASWS consists of Servo Motor and Servo Drive, and the software
provides a library and a tuning program to control the controller.
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2.1. Hardware Configuration

The hardware configuration of INNO_ASWS consists of servo motor which generates the
reaction force of the handle and drive that controls the motor, and is connected to the Ethercat
(LAN) for controlling this hardware.

Tuning
Program ASWS Controller

(MXP-A5)

User API

(DLL) Out
i put
Torauis, Fosdlen, Speed Torque, Position, Speed
D —
LAN
-_— ——
Torque, Position, Speed Input

Torque, Position

Dynamic Computer Force Feedback Steering Wheel

Figure 3. ASWS System Configuration

2.1.1. Servo Motor & Drive

The hardware specifications of the steering reaction force device are as follows.

*  Servo Motor
1) Model : APM-FEOOMMK-IN
2) Input: 200V, 6.18A
3) Output: 900W, 1000rpm

’E S e —

A?'v!-FECQ‘;4‘.‘K-‘N ]

1 4Hz (10771

RoHS

Force Feedback Steering Wheel
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Motor
Connecto[';__ Y Encoder
N Connector
p—
|
i ﬁ Encoder
Shaft I  Cover
. .
Searing Cap Flainge Fr}me Ho:;ing
Figure 4. Servo Motor
Condition
Environment
Servo Drive Servo Motor
Operatin
perating 1 4 59 ¢ 0~40 °C
temperature
Storage
g .20~ 65 °C 10~ 60 °C
temperature
Operating
humidity
90% RH or less (No dew) 20 ~ 80% RH (No dew)
Conservation
humidity
Elevation Below 1000m above sea level
*  When installing one unit from the control panel
* Upper and lower 40[mm] or more
* Right and left 10[mm] or more
. *  When two or more units are installed, from the control panel
Installation
*  Above 100[mm] or more
Interval
*  Lower 40[mm] or more
* Right and left 30[mm] or more
*  2[mm] or more between products
* Referto “Installation in the top [mm] control panel”
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*  Where there is no dust, iron, corrosive gas or explosive gas
*  No abnormal vibration and no shock

Other

*  Servo Drive
1) Model : L7TNHAO010U-IN
2) Input: 200-230Vac, 6A, 50-60Hz
3) Output : 0-230Vac, 6.75A, 0-400Hz (1kW)

L7NHAD10U-IN
3% 200 2300 WA 8040
7023000 § T 6.0 (W
LT &
Rt P marusl wnd toow Do sy
P actors betae cue Newer 10 conrect
—

i wNPE)
CAUTION Hremsarranss o mee
VN
WARNING Hemiaras s

00 b Hoalaeh.

_CA%QN EGE‘:-@ C€ E

Display window

Connector for analog monitor
- Displays the status & alarms of the drive.

- Connector for checking analog output signals

switch for setting the node address
- This is the switch for setting the node address of the drive
- Node addresses between 0 and 99 can be set.

Status LED
- Digplays the current status of EtherCAT communication.

CHARGE lamp — USE connector {USB)

- Lights up when main circuit power is on. i) - Connector for communication with PC.
. |

The main power connector (L1, L2, L3) . EtherCAT communication input port {IM}

- Terminal for main circuit power input.

DC reactor connection connector
- Power DC reactor connection terminal EE—
for high frequency suppression.

Safety function connector (5TQ)
- Connector for connecting safety devices.
(When safety devices are not used, be sure to use safety jump connectors)

Regenerative resistor connection connector (B+, B, BI) —*
- Connection terminal of external regenerative resistor.

(when using basic mounting: &, B terminal short)

(When external resistor is installed: Mounted on B+, B terminal)

02w P2z 60

The control power terminals (C1, C2) B .
- Terminal for control power input. Input / Output signal connector (1/0)

- It is & connector for sequence input / output signals

Servo motor connection terminals (U, v, W)
- It is the connection terminal of the main
circuit cable [power ling) of the serve motor.

Encoder connector (ENCODER)
- It is a connector for connection with the encoder mounted on the servo motor.

Greunding terminal
- Itis & grounding terminal to prevent electric shock.

Figure 5. Servo Drive
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2.1.2. Battery

The battery is connected to the encoder cable and connected to the servo drive.
Also, it is used to store the parameter value stored in the servo drive in a state where the power
supply is not supplied.

Tekcell

Figure 6. 3.6V Lithium-ion battery

The specification of the lithium-ion battery are as follows.

* Voltage: 3.6V

e Capacity: 2500mAh

*  Maximum continuous discharge current: 60mA
*  Maximum pulse discharge current: 200mA

*  Operating temperature range: -55 ~ -85

*  Size: 14.6mm x 50.5mm

*  Weight: 16g

% Note : When discharging battery, it is necessary to change to the same
specification as the above specification, and the parameter setting value may be
changed according to discharge. Therefore, software parameter re-entry and
Zero Position Setting must be re-established (see 3.1.4 and 3.1.5 for parameter
modification and Zero Position Setting method).
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2.2. Software Configuration

INNO_ASWS provides the following software packages.

*  Driver Install

* Library

*  Tuning Program
*  Manual

*  Sample Source

2.2.1. USB Package Configuration

INNO_ASWS provides the related files with the delivery USB, and the package contents are

as follows.
out =| BackupRegister.txt
m 39bit R MPCapinstallerexe iz] CFLS_Servo_Parameter.ini
Sabit —> 5| Readmebd | parameter.out
5 setup_Driver CM_0.82.0_32bit.msi =] Sample_Ks21.xml
32bit 5 setup_MXP-ASw_Single_x64(x86)_160831.msi
01.Driver Install File I 64bit
02.Library 32bit J Config_ASWS_NH.ini
INMO_ASWS(L7NH-v1.0) = | | 03.Tuning Program 5 et 4| Config ASWS_NH_Tuning.ini
04.Manual = INNC_ASWS_NH.dIl
05.5ample Source BEE INNO_ASWS_NH.lib
| 5 b320t INNO_ASWS_NH_Im.h

64bit

7| Config ASWS_NH.ini

| Config_LASWS_NH_Tuning.ini

= INNO_ASWS_NH dIl

@ INNoASWS_Tuning_Program(MH).exe
| PEGRP32C.DLL

INNCASWS(L7NH_v1.0)_Manual(ENG)-50315-246.pdf

S ,
TH InncASWS(LTNH_v1.0)_Manual(KOR)-50314-035.pdf

b | SampleASWS(MH)

Figure 7. INNO_ASWS Delivery Package
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3. Software Package

3.1. Driver Install

3.1.1. Pre-Installation Checklist

Check the following items before installing the driver file.

*  Servo Drive & Motor : Check power connection

* ASWS dongle key : Check the connection status of PC dongle-key to be installed.

*  Ethernet cable : Connect to PC to be installed and Servo Drive “CN3 or CN4” port
(LAN)

Figure 8. ASWS License Dongle-Key

3.1.2. Driver Installation

Install it using the driver file of the supplied USB delivery package.

out =| BackupRegistertxt
B nPcapinstaller.exe 5| CFLS_Servo_Parameter.ini
’—) = Readme.txt _| parameter.out
ﬁ! Setup_Driver CM_0.82.0_32bit.msi =] sample_Ks21.xml
32bit ﬁ! Setup_MXP-ASw_Single_x64(x86)_160831.msi
01.Driver Install File =3 Babit )
02 Library out =| BackupRegister txt
INNO_ASWS(L7NH-1.0) —> | | 03.Tuning Program B nPCapinstaller.exe «| CFLS_Servo_Parameter.ini
04 Manual =| Readme.txt _| parameter.out
05 5ample Source §5) Setup_Driver CM_0 82 0_64bit msi =] sample_K521.xml

ﬁ’ Setup_MXP-A5w_Single(x64)_20170428.msi

Figure 9. Driver Installation File
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3.1.2.1. File Installation

¢ Running and installing Setup_MXP-A5w_Single ~.msi file

=3 oh ~<=| 15 MXP-25 Single [E=3 HoR |

Select Installation Folder B2 Welcome to the MXP-AS Single Setup Wizard 2

1% MXP-AS Single

The installer wil install MXP-AS Single to the following folder. MXP Soft motion AP1 is installed on your computes, you need to guide you through the process.

To installin this folder, click “Next". To install to a diferent folder, enter t below or cick “Browse"

Folder.
C:\Program Files\LS Mecapion\MXP-A5 Single\ : Browse... ‘ »

[ piskCost. |

Install MXP-AS5 Single for yourse¥, or for anyone who uses this computer: WARNING: This computes program is protected by copyiight law and intemational treaties.
Unauthorized duplication or distribution of this program, or any portion of &, may result in severe civil
o criminal penahies, and wil be prosecuted to the maximum extent possible undes the law.

©) Everyone
Just me
[ concel ok | [ Ne> | [ cance | B Neat>
15 MXP-AS Single o B (- 15 MXP-A5 Single o B =
Installation Complete (" Installing MXP-Ab Single .

MXP-AS Single has been successfully installed. MXP-AS Single is being installed

Cick "Close™ to ext
Please wak..

: 1] Sentinel Run-time Environment Installer v....| £3

‘ Operation successfully completed.

Please use Windows Update to check for any critical updates to the NET Framewock.

Figure 10. Driver Installation

% Note : ‘NPCaplnstaller.exe’ installation file is installed when AhnLab virus check

program is installed on the installation PC.

LS Mecapicn —2 MXP-AS Single x84
MFPCapinstaller
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3.1.2.2. ‘Out’ Folder Copy & Paste

After installing the driver, copy the ‘out’ folder inside ‘Driver Install File’ folder and paste it into

the installed path.

01.Driver Install File ——>
02 Library

03.Tuning Program
04.Manual

INNO_ASWS(LTNH-v1.0) —3>

05.5ample Source

MXP-A5 Single x64 —3
MPCapinstaller

LS Mecapion —>

32bit
B4bit

=| Release Note AS bt

out

| B PCapinstaller.exe
Réadme.txt
l‘-_?’ Setup_MXP-ASw_Single_x64(x86)_160831.msi

Copy & Paste

examples

include

lib

manual

utl ———> MXP-ARM ———>
xml out

® MXP-ARM.exe

data

Figure 11. ‘out’ Folder Copy & Paste

=| BackupRegister.txt

+2| CFLS_Servo_Parameter.ini

| parameter.out

=] Sample_K521.xml
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3.1.2.3. Mac Address Settings

In the installed out folder, execute Sample KS21.xml file as .txt file and input Mac Address of

LAN port connected to Servo Drive.
& ysq3 E;AA - a X
4§, MOE , BE RO R » YEHI AT v|& | HENZ =7 EM »

L~ &

Double Click

x
| 1 out X [E] BackupRegister txt
: NPCaplnstaller.exe 1 JSJ CFLS_Servo_Parameter.ini
e Kille 00 Gigabit Ethemnet Controller i ] Readme.oa g || parameter.out
3y 5 | 1 Setup_MXP-ASw_Single_x64(x86)_160831.msi ; ||| Sample_Ks21.xm|
DHCP A8 sang N Check 320it B e i
WY 192.168.12.35 S Babit
1Pvd A4 OpAS 255.255.255.0 et
Ipvé 7] HO|EH0| 192.168.12.1 N
IPvé DNS AfH 219.250.36.136 Ny
168.126.63.1 . Notepad
1Pv4 WINS A o
TCP/PE 2% NetBIOS .. @ ~ ~
B3-E5 IPvE F2 e80::5d50:f925:657-acfe%9
IPvé 7|12 AOIER0| b
Pv6 DNS A o R
! i K7xml " encoding="150-8859-1" standalone="no"?>
<Ether&1&n§io“m[ns'xsi*'hllpt},’m.wﬂ.olgﬂmi,i'J(Ill.Schela-insiance' Version="1.3">
<Config> ~
<Master>
~¢lnfo>
~ <Name>Master (CtherCAT)</Name>
Sy nation if lestination>
BOCHEAT 016 </Sou
T TTE— Modily
<fInfo>

Figure 12. Mac Address Modify

% Note : Internet Protocol version 4 (TCP / IPv4) property is set to automatic IP
address

File:
Date:
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3.1.3. Parameter Settings

3.1.3.1. Running MXP-ARM

Run MXP-ARM to proceed with the driver installation.

% Note : MXP-ARM must be run as an administrator.
% Note : Functional description for MXP-ARM is described in 3.1.7 (page 43)

LS Mecapion —> MXP-AS Single x64 — | | examples

NPCaplnstaller include
lib
manual
utlf —> MXP-ARM —> | | data
xml out

|=] Release Note_AS.txt % MXP-ARM.exe

Run Administrator

% MXP-A RAS Mini %
Main This peogram is for MXP-A5™ only

Authorized person is avallable only

WARNING: This computer program Is protected by copyright law and intemational treaties

Unautherized duplication or distributicn of this program, or any portion of it

result In severe civil or criminal penalties, and will be prosecuted to the maximum extent possible unders the law
€) LS Mecapion., Inc
-
LS Mecapion
s
Figure 13. Running MXP-ARM
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3.1.3.2. Load ENI File

In Main Page, user must load sample_KS21.xml file in ‘out’ folder for parameter setting.

| Main || This program is for MXP-AS™ only.
Authorized persan is available only.
WARNIMG: This computer program is protected by copyright law and intemnational treaties.
Unautherized duplication or distribution of this program, or any portion of it,
may result in severe civil or criminal penalties. and will be prosecuted to the maximum extent possible under the law.
I
¥ B2 x
- w A « Program Files (x85) » L5 Mecapion » MXP-AS Single x84 » util » MXP-ARM > out w & = 2
2w N BC - ™ @
= oM ENDZA o - 8% a:
M Y PC =] Sample_KS21.xml o
' EPEL]
& 22
B &z
T B
[ it
SR Sample_K521.xml Select
b &
2, E% 023 (C)
- ZEEE D
@ OriverD ()
- SCHE §EPE O
- P e O
A W
T OLBONY: [l ~| | xm Filest»xmi) v
e ——
[ %o A
. — =
Con ] sn
Figure 14. Load ENI
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¥
¥

Main This program is for MXP-AS™ only
Axls Parameter Authorized person is available only.
Servo Parameter
simulation ING: This computer program is protected by copyright law and internaticnal treaties.
ized duplication or distribution of this program, or any portion of it,
Monitaring y severe civil or criminal penalties, and will be prosecuted to the maximum extent possible under the law
(c) LS Mecapion., Inc.
MXP-ARM X
o Parameter file has been loaded.
Ls
M '
Load EN Start

Figure 15. ENI File Loaded
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$ MXP-A RAS Mini

Main

Axis Parameter
Servo Parameter
Simulation

Monitoring

This program is for MXP-A5™ only.

Authorized person is available only.

WARNING: This computer program is protected by copyright law and international treaties,
Unauthorized duplication or distribution of this program, or any portion of it,

may result in severe civil or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

(€) LS Mecapion., Inc. 2013.

stMecapion

Start

Figure 16. Create Parameter Input Tab
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3.1.3.3. Axis Parameter Save & Download

After checking the items of Page 18, clicking the Save button is to create the ‘Parameter.out’ file
in the ‘out’ folder and save the contents of the ‘Sample_KS21.xml’ file.

% Note : You can recall the parameter file saved at the time of setting later.

¥ MXP-A RAS Mini

Main

Auxis Parameter

Node devices Parameter

Devices -

Servo Parameter
Simulation

Monitoring

System
Master (EtherCAT)
Slave O (L7MH - Standard E

na

Load ENI

Figure 17. Parameter Save
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Download the saved settings to the system.

$ MXP-A RAS Mini .
Main Node devices Parameter
Axis Parameter Devices =
Servo Parameter 1 | System
Simulation 2 | Master (EtherCAT)
Slave O (L7NH - Standard £
Manitoring
MXP-ARM
A Dewnload is complete
¥
I Download I | Emn
Load ENI || Start

Figure 18. Parameter Download
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3.1.3.4. Servo Drive Connection

Clicking the Start button will attempt to connect to the Servo Drive. If the System state is Run
and Master & Slave 0 are changed to OP state, the connection is successful.

Y MXP-A RAS Mini X
Main Status
Axis Parameter Item Main Metion Scheduler Medbus EtherCAT / IO
Servo Parameter | 1|Heartbeat 14 13 13 14 13
Simulation | 2 | Creation Created Created Created Created Created
| 3 | Setting time [ms] - 2.000000 1.000000 - 2.000000 / 2.000000
T 4| Current time [ms] - 0.000000 1.024854 - 3.000037 / 3.001175
|5 |Minimum time [ms] - 0.000000 0.000569 - 0.596765 / 0.597334)
6 |Maximum time [ms] - 0.000000 2039752 - 4617674 / 4603452
7 | Current operation time [ms] - 0.000000 0023324 - 0.003129 / 0.078222
? Max operation time [ms] - 0.000000 0026738 - 0.028444 / 4509469
EtherCAT Status
Devices State Port 3 Port 2 Port 1 Port 0
l System Run App pid = 11232 Chk HB = 137 DC+ = 357 DC- = 354
_2 | Master (EtherCAT) QP DCF = 577 DC Pos = 4.954640 | DCitv = 3.011480
Slave 0 (L7WNH - Standard EtherCAT drive) No link, Close Mo link, Close Link, Open Mo link, Close

Alarm History
Item Descripticn Error Code | #
Alarm History [01:20] Constant Register Configuration File Missing 112
Alarm History [02:20] DC sync failed 217
Alarm History [03: 0
0
0
0
° v

Load ENI

Figure 19. Servo Drive Connection

% Note : If the status value does not change to Run / OP status, check the following
status.

Check the LAN cable connection status

Mac Address input confirmation

Check the virus program

Check if the MXP related process is running in the Task Manager window

ez

[®E] MXP_Win32.EtherCAT.exe 7184  Running
[®5] MXP_Win32 Main.exe 17860 Running
[#5] MXP_Win32 Modbus.exe 18312  Running

File:InnoASWS (L7NH v1.0) Manual (ENG)-S1111-035.docx
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3.1.3.5. Parameter Settings

. . ‘ Ly g . ‘ ,
Click the Load button to load the settings of the ‘CFLS_Servo_Parameter.ini’ file in the ‘out
folder.
§ MXP-A RAS Min X
Main Node Axis Servo Parameters based on ESI
Axis Parameter D | Axis ‘ | Walue Index | Sub | Item | Type | [
O —— (1| 0 [Slave 0 (L7NH - Standard B 0| 0X1000 | 00 |Device Type UDINT RO
. J_ 0] 0X1001 00 | Eror Register USINT RO
Simulptian -
§ Ops= E X
Monit
+ <« Program Files (x86) » LS Mecapion » MXP-AS Single x64 » util v O out Z4 0
a4~ =0 =- O @
MDAQ A DE - =ds 2R 5% 37|
out L] CFLS_Servo_Parameterini 2019-01-21 2% 1:40 T EE 13KB
scenario
scenaric
& OneDrive
I 1 pC
¥ 3D 7w
J oe=c
B szy
[ 24
I EiE B
= A
b 2%
#) B OA3 (@)
A4
IR 012 (N): | ~ini ~ | | INI File3t ini) -
27(0) -
L = B == = = s B = = p
servo D Save to Servo EEPROM Single Axis All Axis Dump
Store Single PC <= Servo PC << Semnvo
Get Servo ID Set Servo ID
Store All PC »> Servo PC =>Servo Save
Load ENI Start

o Restoration is complete.

Figure 20. Servo Parameter Load
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Click the ‘PC » Servo’ button to write the loaded parameter value from the PC to the Servo
Drive.

% Note : Before writing, proceed to 0 degree angle of the steering wheel.

i MXP-A RAS Mini x
Main Node Axis Servo Parameters based on ESI

Axis Parameter D ‘ Axis | | Walue Index ‘ Sub ‘ Item | Type | Lol
Servo Parameter 0 |Slave 0 (L7MH - Standard r 0/ 0X1000 00 | Device Type UDINT RO
Simulation |_ Q) 0x1001 00  Error Register USINT RO
I_ 0x1008 00  Device Name STRING... RO
Monitering r 0X1008 00  Hardware Version STRING | RO
|_ 0X100A 00  Software Version STRING |RO
I_ 0 0x1010 00 | Store Parameters USINT RO
|_ 0 0X1010 o Store all parameters UDINT  RW
I_ 0 0Xx1010 02 Store communication parameters UDINT  RW
|_ Q0 0x1010 03 Store CiA402 parameters UDINT RW
[l 0 0X1010 @ 04 Store drive specific parameters UDINT | RW
|_ of ox1011 00 | Restore Default Parameters USINT (RO
|_ | 0 0X1011 01  Restore default parameters UDINT  RW
Waork in Process tore communication parameters UDINT  RW
N store CiAd02 parameters UDINT  |RW
g itore drive specific parameters UDINT | RW
_ ity Object USINT  |RO
oK Eor 10 UDINT RO
sduct code UDINT  |RO
|_ Revision number UDINT RO
I Serial number UDINT RO
|_ 1st Receive PDO Mapping USINT  |RW
[~ | 1614807056 Mapping entry 1 UDINT  RW
[~ | 1618018320 Mapping entry 2 UDINT | RW
[~ | 1618608160 0X1600 Mapping entry 3 UDINT  RW
[T | 1616004200 0X1600 Mapping entry 4 UDINT  RW

|_ 1622671376, 0X1600 Mapping entry 5 UDINT  |RW "
Ll - P - = . _——— - e - —_—

Servo ID Save to Servo EEPROM Single All Axis Dump Backup to File(HDD)
Store Single PC 3 Servo | Pocecsema || Load |
[ Get servo D | [ set sevo D |
[ soear | || ecosewo || [ ecessena || Save |
Load ENI Start

Work in Process

Write Complete

Figure 21. Write Servo Parameter Setting Value (PC » Servo)
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Save the file to the Servo Drive.

%l MXP-A RAS Mini x
Main Node Axis Servo Parameters based on ES|
Auxis Parameter | | o] | Autis | | Value Index | Sub | Itern | Type | 2
I ——— ‘ 0 |Slave O (L7NH - Standard [ 2400 0X2018 | 00 | Magnetic Pole Pitch UINT RW
Simulation |_ 1000 0X2019 00 | Linear Scale Resolution UINT RW
l_ 0 0X201A 00 | Commutation Method UINT RW
Menitering - 500 0X2018 00  Commutation Current UNT  RW
l_ 1000 0X201C | 00 | Commutation Time UINT RW
M| 2o 0w | o]
W0 ooo] o]
:I 75 0%2102 | 00 |Speed Loop Gain 1 UINT RW
:I 50 0X2103 | 00 | Speed Loop Integral Time Constant 1 UINT RW
2 oeos | oo 1 JunT R |
:I 300 0X2105 00 | Position Loop Gain 2 UINT RW
Tl e ovnang | oan | Loop Gain 2 UNT  RW
MXP-ARM XL
ged Loop Integral Time Censtant 2 UINT RW
rque Command Filter Time Constant 2 UINT RW
o Saved to Servo Drive ition Command Filter Time Constant UINT RW
Eon ‘Command Average Filter Time Const | UINT RW
Ed Feedback Filter Time Constant UINT RW
- Eily Feed-forward Gain UINT RW
fl 0X210D | 00 Velocity Feed-forward Filter Time Constant UINT RW
0| 0X210E | 00 | Torque Feed-forward Gain UINT RW
0 O0X210F = 00 Torque Feed-forward Filter Time Constant UINT RW
2 0X2110 00 |Torgue Limit Function Select UINT RW
PO0| 0X2111 00 | External Positive Torque Limit Value UINT RW
00 0X2112 | 00 | External Negative Torque Limit Value UINT RW
000 0X2113 | 00 |Emergency Stop Torque UINT RW
0 0x2114 00 | P/PI Control Conversion Mode UINT RW v
Servo ID Save to Servo FEPROM Single Axis All Axis Dump Backup te File(HDD)
PC << Servo PC << Servo Load
Get Servo ID Set Servo ID
s oo S =
Load ENI Start

Figure 22. Save Servo Parameter Setting Value to Servo Drive EEPROM
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3.1.3.6. Simulation

Next, after setting all the parameters, click the ‘Servo On’ button in the Simulation tab to check

that the connection to the actual motor is completed.

After clicking the ‘Servo On’ button, when the motor is connected, the Axis based on ENI status

changes to green, indicating that the connection is smooth.

Click the ‘Servo Off’ button and exit the MXP program to end the Drive installation.

% Note : After Servo On, the ASWS is in the position control mode, so the handle
does not rotate even if it is operated. The user should be careful not to forcibly
turn the steering wheel, and make sure to turn the Servo Off immediately after

checking the Servo On status.

% MXP-A RAS Mini *
wamn Axis based on ENI System All Serva Mation All Auto Maton
Defa II Svo Off| | Home | | Reset Servo On | Serva Off | Reset | | Home Stop
Axis Parameter Stat
1 - s
Servo Parameter [ w Onfoff Vel{degree/s) Pos{degree)  Torque Alarm ErrID  Motion Status NOTHOM POT
Mot |Power Or 0.000 0.000 0.000
ot [poer on | I | |[Loo] [ o] [o]fo][o]
. Auto Maotion Commen
Manitoring Mode  Vel(degreefs) Pos(degree] Acc/Dec I:I
i s R ——
l:l l:l erk(0n~
) SPD{degres l:l
Vel(degree,
Moror g I |
[Drepeat | Auto A-Stop [J7og - o Mot
Motion Monitoring
Setting Focusing MIN MAX MIN ¥ Pos ‘ Vel
scaeser| [+ - xas@ || |vadsosunue [ |
Start
Figure 23. Running Simulation
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3.1.4. Steering Angle Zero Position Setting (Absolute Encoder)

When installation is completed using MXP-A RAS program, absolute encoder value of Steering

Angle value should be set to 0.
After entering the Encoder value, the Steering Angle value will be remembered as the O degree

position.

% Note : In order to memorize Encoder value, there must be battery connected to
motor drive and if there is no battery, it cannot remembered as O degree value.
Also, when replacing the battery, it is necessary to set O degree again or replace
the battery with the power applied to the motor.

N\
& /,

Figure 24. ASWS Drive Battery

In order to input the absolute zero value of encoder, ‘Drive CM’ program which can modify
parameters of servo drive should be installed.

% Note : The ‘Drive CM’ program is useful for modifying parameters of the servo
drive.
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3.1.4.1. File Path

Drive CM is provided in the following path inside the USB package.

hY
| out = BackupRegister.txt
E® neCapinstaller.exe 2] CFLS_Servo_Parameter.ini

> | Readmena [ parameter.out
15' Setup_Driver CM_0.82.0_32bit.msi = sample_ks21.xml
32bit ——— | 18) Setup_MXP-ASw,_Single_x64(x86)_160831.msi |
01 Driver Install File —> Sabit N _____ /’
02 Library
INMO_ASWS(L7NH-v1.0) =2 | 03.Tuning Program
04.Manual
05.5ample Source ’ _DE ---------- N 5] BackupRegister tet
| NPCaplinstaller.exe I 4| CFLS_Servo_Parameter.ini
L—> | | Readme.txt | || parameter.cut
j_%! Setup_Driver CM_0.82.0_64bitmsi | [ Sample_KS21.xml

I\ j_E,! Setup_MXP-ASw_Single(x64)_2017042 i’;.msi}I

Figure 25. Drive CM File Path
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3.1.4.2. How to Install Drive CM

¢ Running and installing the Setup_Drive CM_0.82.0_64bit.msi file

% Note : You can install it according to Windows OS.

Select Installation Folder A

Welcome to the Drive CM Setup Wizard

The instalier will install Drive CM to the following folder.

The installer wil guide you through the steps required to install Drive CM on your computer.
To installin this folder, cick "Next". To install to a different folder, enter it below or click "Browse".

Folder:
» [C#Program FilesWLS MecaplonWorive CMW [ Browse... ]

‘WARNING: This computer program is protected by copyright law and intemnational treaties. Install Drive CM for yoursef. or for anyone who uses this computer:

Unauthorized duplication or distibution of this program, or any portion of &, may result in severe civil

of criminal penalties, and will be prosecuted to the maximurn extent possible under the law. £
veryone

© Just me

[ Cancel | Back Next > [ cencel | [ <Back || New>

Installation Complete - N Confirm Installation - R
=8 =8 )
Drive CM has been successfully installed. The installer is ready to mstall Drive CM on your computer.
Ciick "Close" to ext. Chick "Next" to start the installation.
Lol —
ertaling Drive CM =
|
Please use Windows Update to check for any citical updates to the NET Framework. -
=) [ ] [ J[Coeo ]
| S

Figure 26. Drive CM Installation

LTINSV

Figure 27. Drive CM Icon
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3.1.4.3. Drive CM Communication Port Connection

‘Drive CM’ provides ‘USB’ communication for connection with servo drive.

L7NH or L7P Drive

USB Port

(mini R)

Drive CM

USB Port
(TYPE A

==

L7NH: EtherCAT

u|
n.
=l
u|
Lk
|
'.:
]

L1
o
ol

Figure 28. 'Drive CM' & Servo Drive USB Communication Port Connection
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3.1.4.4. ‘Drive CM’ Screen Configuration

The screen configuration of ‘Drive CM’ is as follows.

Main menu : Drive/Motor, I/O, Fault, Procedure, etc.
Communication type selection : USB, Ethernet, RS-422
Drive type selection : PEGASUS, L7NH, L7P, etc

Communication connection or disconnection : Offline — Online, Online — Offline

© ® e 0

Shortcut Icon

®

@ Auxiliary window : /O, Procedure, Indexer

Main window : Drive/Motor, Monitoring, Advanced, Indexer, Object Dictionary

Communication connection status : Connection Closed, USB Connected
©® Alarm message : Ex. [31] Encoder cable open
Drive status display : SVON, WARN, RDY..

DoveMotor U0 Faut Moatonng Procedures AGanced Indecsr Object D<vonsry Senp ABOK

o0 T2, D)

[ e ek et e Z =R

s CcOi Q.

PTP Move

Target Postion 0
Profde Velocky
Profle Accel
Profle Decel

o8 Quick Se

N\ Setup Wizaed

= Auto Motor Phasing

EEEF

Use Modulo Functon”™
Modlo Factar™
Modlo Mode
<} meed 3 powe re-cycie

€

Wt Use Moduds Funct

Postion Wedow
Postion Teme
Stop Decel
Reverse and repest (Abs. mave only)
Target Postion 2 19000 w
Owell Tima m

%EE

FBPosten

s | W || Pzsom | wferan Corsor naied

-Rues (Channels}

i cavurd Mjsave | Fosta | [Hfcan vendon] L sagle Goa Contg - | < Conb sove

X-Aus (Time Bse) | Trigger | Cursor Measurement
I Cht | [ - Voot Feedback{rpm, mms] -
wo - | Torque Feedbad{%] - [yt 100 -[100

J\auts 100 . [100

a Mot Selected
O B - Mot Selected

- ks -100 . [100

- Zimas 100 -[100

Sat Postn .
Relatve Move

>
L LB

Deive ON

g &

Inbostion

]
B 2o

Orive OFF

Ca o

Figure 29. 'Drive CM' Screen Configuration

File:InnoASWS (L7NH v1.0) Manual (ENG)-S1111-035.docx
Date: 11/11/2019

Page 31/96




INNOSIMULATION

Technical Manual

3.1.4.5. Shortcut Icon Description

Below is a description of the & shortcut icon.

Object Dictionary
Fault Configuration
Viotor Encoder Setup
Trace/Trigger Monitor

EO Qe [T e

et O B

Cyclic Monitor
General Configuration

Control Loop

Index Edit

Analog Output
Analog Input
Tuning
Manual Jog

Indexer Test
$ T ONEED

PTP Move
Homing
Digital Input
Digital Output
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Software Reset Emergency STOP

Save to Memory
sCOL Q.

Reset Servo Alarm

Firmware Update

Figure 30. 'Drive CM' Shortcut Icons
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3.1.4.6. Steering Angle Zero Position Setting using ‘Drive CM’

Connect the communication between PC with ‘Drive CM’ program and servo drive via ‘USB

communication cable.

% Note : It is necessary to proceed in Servo Off state when parameter is changed.

* Execute ‘Drive CM’, servo drive parameter editing software.
*  Select the communication method of the upper left as ‘USB’, the communication
target as ‘L7NH: EtherCAT drive’, and click the communication connection button.

*  When connection is made, ‘USB Connected’ is displayed at the bottom and it is

flashing in green.

Drive/Motor I/O Fault Monitoring Procedures Advance

£ UsB - L7NH: EtherCAT drive -|

: USB Connected

Figure 31. Communication Connection
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e |f the communication is confirmed, click the ‘Object Dictionary’ button at the top to
activate the parameter window.
¢ When the parameter is created in the main window, change the value of ‘0x2005’
from ‘1’ to ‘0’.
% Note : It is necessary to change the value of ‘0x2005’ in order to always remember the
absolute encoder value through the battery connected to the servo drive. And if you

change from ‘1’ to ‘0’. Enter ‘0’ and Enter key to apply the change.

* Click ‘Save to Memory’ button at the top after changing and save it in memory.

e After saving, click ‘Software Reset’ button to restart the software.

% Note : If you perform ‘Software Reset’, it will be automatically terminated and restarted.

{1 use L7NH: EtherCAT drive > D eye EJ\. AN FOR 0

%chk Setins - [ ,J Refresh “ * Default Set ” m Save to File ] r Load From File ] [] Save immediately

N\, Setup Wizard

2% Auto Motor Phasing l Index  Sublndex Name Value Defaut Type R/W Unit Min
Motor ID* 13 UINT |rw 1 9999
Encoder Type™ 2 UINT |rw 0 99
Encoder Pulse per Revolution™ 524288 |524288 | UDINT| rw pulse |0 1073741824
Node ID UINT [ro 0 65535
Ratation Dicact Saloct I 0 UINT |[rw 0 1
Absolute Encoder Configuration™ 1 UINT |rw 0 2
|12 Power Fai Check Mode 0 UINT |rw 0 255
Main Power Fail Check Time F 20 UINT [rw ms |0 5000
7SEG Display Selection 0 0 UINT |rw 0 100
Regen. Brake Resistor Configuration 0 0 UINT |rw 0 1
Regen. Brake Resistor Derating Factor 100 100 UINT |rw % 0 200
Regen. Brake Resistor Value 0 UINT [rw ohm |0 1000
Regen. Brake Resistor Power 0 UINT |rw watt |0 30000
Peak Power of Regen. Brake Resistor 100 100 UINT |rw watt |1 50000
Duration Time @ Peak Power of Regen. Brake| 5000 5000 UINT |rw ms 1 50000
Overload Check Base 100 100 UINT |rw % 10 120
Overload Warning Level 50 50 UINT |rw % 10 100
PWM Off Delay Time 10 10 UINT |rw ms 0 1000
Dynamic Brake Control Mode 0 0 UINT |rw 0 3
Emergency Stop Configuration 1 1 UINT |rw 0 1
Warning Mask C 0 0 UINT |rw 0 65535
U Phase Current Offset 0 INT |w 0.1% |-1000 1000
V Phase Current Offset 0 INT [rw_ ]0.1% |-1000 1000
W Phase Current Offset 0 0 INT |rw 0.1% |-1000 1000
Magnetic Pole Pitch™ 2400 2400 UINT |rw 0.01m| 1 65535
Linear Scale Resolution™ 1000 1000 UINT |rw  [nm |1 65535
C Method™ 0 0 UINT [rw 0 4
C Current 500 500 UINT |rw 0.1% |0 1000
C Time 1000 1000 UINT |rw ms 500 5000
Grating Period of Sinusoidal Encoder™ 40 40 UINT |rw um 1 65535
Homing Done 0 0 UINT |rw 0 1
Velocity Function Select 0 0 UINT [rw 0 2
Motor and Hall Phase Correction 0 0 UINT [rw 0 65535

Figure 32. Parameter Modification

File:InnoASWS (L7NH v1.0) Manual (ENG)-S1111-035.docx

Page 35/96
Date: 11/11/2019 d



Technical Manual INNOSIMULATION

*  Select ‘Procedures — Misc. Functions’ from the top menu.

Drive/Motor I/O Fault Monitoring Advanced Indexer (
: Program Jog 2 2
12 7 @8

Manual Jog

Auto-Tuning
PTP Move
Homing
Touch Probe
Hall
V Misc. Functions

LI ,’.«.

Figure 33. Procedures — ‘Misc.Functions’ Selection

* Reset the Multi-Turn Data value to 0 by clicking the ‘Reset’ button on the right

Misc. Functions.

% Note : Position the handle at O degree before initialization.

Misc. Functions

Absolute Encoder Reset
Multi-Turn Data Rev.

Figure 34. Misc.Functions - Reset HHE 22l

*  After ‘Reset’, perform ‘Software Reset’ after ‘Save to Memory’ on the shortcut icon

at the top.

% Note : Always save and reset after parameter change or numerical change.

I motor
Figure 35. Save & Reset

% Note : After all the work is done, turn the cabin off and on again.
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3.1.5. How to Modify Parameters

3.1.5.1. Using Drive CM

‘Drive CM’ allows real time parameter tuning while INNO ASWS Tuning program is running.
Therefore, it is possible to tune the vibration or noise of the motor in torque control mode and
position control mode.

The section on parameter tuning is as follows.

e Torque Command Filter Time 1(2104): The tuning value for the feel or vibration of
the handle during torque control (10 ~ 100).

* Inertia Ratio(2100): It is the inertia or holding force of the motor. It is the vibration
tuning value of the motor during position control (100 ~ 200)

* Speed feedback filter time(210B): It is the tuning value applied when it cannot be
solved with 2100. (5 ~ 15)

e Current controller gain(2514): It is the tuning value to apply when it cannot be
solved with 210B. (50 ~ 150%)
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Figure 36. Drive CM Parameter Modification
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3.1.5.2. Using MXP-A RAS mini

You can modify parameters in the ‘Drive CM’ program, but you can also modify it in the MXP-A
RAS mini software.

Parameters are divided into read-only (RO) and read-write (RW), and can be modified only for
RW items.

% Note : In the case of MXP-ARM program’s simulation mode, if the frequency
sound is heard too much or the vibration of the motor is severe during Servo On,
the user can process by changing parameter setting as below.

In Simulation mode, switch to Servo Parameter tab after Servo Off, then select the item to
change and double click as below.

. MXP-A RAS Mini x®
Main MNode Axis Servo Parameters based on ESI

Axis Parameter | | D | Axis | | Walue Index | Sub | Itern | Type | L
_ 0 |Slave 0 (L7NH - Standard [ 3| 0X2015 | 00 |U Phase Current Offset INT RW
Simulation I_ 2| 0X2016 00 |V Phase Current Offset INT RW
I_ 0 0X2017 00 | W Phase Current Offset INT RW
Monitoring I 2400 0X2018 | 00  Magnetic Pole Pitch UNT | RW
I_ 1000 0X2019 00 | Linear Scale Resolution UINT RW
I_ 0 OX201A 00 Commutation Method UINT RW
I_ 500 0X201B 00  Commutation Current UINT RW
I_ 1000, OX201C 00 Commutation Time UINT RW
:I 200/ 0X2100 00 Inertia Ratio UINT RW
:I 10| 0X2101 00 | Position Loop Gain 1 UINT RW
:I 75| 0X2102 00 |Speed Loop Gain 1 UINT RW

0X2103 | 00  Speed Loop Integral Time Constant 1
[ 04 | 00 |Terque Command Filter Time Constant 1

30| 0X2105 00 | Position Loop Gain 2 UINT RW
:l 50| 0X2106 & 00 | Speed Loop Gain 2 UINT RW
:I 50/ 0X2107 | 00 |Speed Loop Integral Time Constant 2 UINT RW
:I 5 0X2108 | 00 | Torque Command Filter Time Constant 2 UINT RW
:I 0 0X2109 | 00 | Position Command Filter Time Constant UINT RW
:I 0 0X210A = 00 Position Command Average Filter Time Const | UINT RW
:I 5 0X210B 00 | Speed Feedback Filter Time Constant UINT RW
:I 0 0x210C 00  Welocity Feed-forward Gain UINT RW
:I 10/ 0X210D | 00 | Velocity Feed-forward Filter Time Censtant UINT RW
:I 0 O0X210E = 00 Torque Feed-forward Gain UINT RW
:I 10/ OX210F | 00 | Torgue Feed-forward Filter Time Constant UINT RW
:I 2 0X2110 00 | Tergue Limit Function Select UINT RW
:I 200, 0X2111 00 | External Positive Torque Limit Value VINT RW

= ) ——— o ____ |\

Servo 1D Save to Servo EEPROM Single Axis All Axis Durmnp Backup to File(HDD)
| Store Single ‘ ‘ PC <= Servo | ‘ PC << Servo | | Load ‘
| Get servo 1D | | set sevo D |
| seear | ecersewo | [ peasSene || Save |
Load ENI Start

Figure 37. Preparing to change MXP-A RAS mini Parameter
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When the ‘Edit Parameter’ window is created, change it to the desired value.

Changes to values can be entered in decimal and hexadecimal. Enter hexadecimal numbers
except “0x”.

For some parameters, input values should be supported, and values within the range should be
entered. The ‘When Enable’ item indicates the state in which the changed value is reflected
when the edited parameter is written to the servo. The changed values are reflected as below.

* Immediately: The changed value is applied immediately.
*  Prohibit to change during Servo-On: The value change is prohibited when Servo
Drive is Servo-On, and the change and application are possible in Servo-Off state.

e After Restart: It is applied after the servo drive power is turned off and on again.

%l MXP-A RAS Mini s
Main Mode Axis Serve Parameters based on ESI
Axis Parameter | | D | Axis | ‘ Value Index | Sub | Item | Type | L
S R | 0 |Slave O (L7NH - Standard [ 3| 0X2015 | 00 U Phase Current Offset INT RW
Simulation l_ 2 0X2016 00 |V Phase Current Offset INT RW
l_ 0 0X2017 00 | W Phase Current Offset INT RW
Monitoring l_ 2400 0X2012 00  Magnetic Pole Pitch UNT | RW
l_ 1000, 0X2019 00 Linear Scale Resolution UINT RW
l_ 0 0X201A | 00 |Commutation Methed UINT RW
l_ 500/ 0X201B 00 Commutation Current UINT RW
l_ 1000, 0X201C 00  Commutation Time UINT RW
:I 200/ 0X2100 00 Inertia Ratio UINT RW
:I 10| 0x2101 00 | Position Loop Gain 1 UINT RW
0] EE iain UINT RW
Edit Parameter X Bl Time Constant 1 UNT AW
Index Subldy Name Filter Time Constant 1
EI ‘anque Command Filter Time Constant 1 ‘ UINT RW
UINT RW
Decimal { 5p| Hexadecmal l:l L
Bl Time Constant 2 UINT RW
Range : | 0~ 100 [%] Filter Time Constant 2 UINT RW
When Enable :  Immediately III i Filter Time Constant UINT RW
i Average Filter Time Const | UINT RW
S 0X210B 00 Speed Feedback Filter Time Constant UNT | RW
0/ O0X210C | 00 |Velocity Feed-forward Gain UINT RW
10/ 0X210D | 00 | Velocity Feed-forward Filter Time Constant UINT RW
0| OX210E | 00 |Torgue Feed-forward Gain UINT RW
10/ OX210F | 00 | Torgue Feed-forward Filter Time Constant UINT RW
2| 0X2110 00 | Torque Limit Function Select UINT RW
200/ ox2111 00 | External Positive Torgue Limit Walue UINT RW "
Servo D Save to Servo EEFROM Single Axis All Axis Dump Backup to File(HDD)
‘ Store Single | ‘ PC <= Servo | | PC << Servo ‘ ‘ Load |
| Get servo D | | set sevo D |
‘ Store All | ‘ PC >> Servo | | PC >=Servo ‘ ‘ Save |
Load ENI Start

Figure 38. Parameter Modification Edit Window

When the parameter is changed, the status changes to green as shown below.

|! ! 50 | 0X2104 | 00 Torque Command Filter Time Constant 1 UINT RW

Figure 39. Parameter Modification Example
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The changed parameters are input to the servo separately by activating the check box.

! 50 |0X2104 = 00 |Torgue Command Filter Time Constant 1 UINT RwW
Figure 40. Activate Parameter Check to Modify
%l MXP-A RAS Mini *
Main Node Axis Servo Parameters based on ESI
Axis Parameter [»] ‘ Axis | ‘ Walue Index ‘ Sub ‘ Item | Type | a
ST T 0 |Slave 0 (L7NH - Standard [ 3 0X2015 00 U Phase Current Offset INT RW
Simulation l_ 2 0X2016 00 W Phase Current Offset INT RW
I_ 0 0x2017 00 W Phase Current Offset INT RW
Meonitaring (] 2400 0X2018 00 Magnetic Pole Pitch UNT  RW
I_ 1000 0X2019 00 Linear Scale Resolution UINT RW
I_ 0 0X201A 00 Commutation Method UINT RW
I— 500 0X201B 00 Commutation Current UINT RW
I_ 1000 0X201C 00 Commutation Time UINT RW
:l 200 0X2100 00 Inertia Ratio UINT RW
:I 10 ox2101 00  Paosition Loop Gain 1 UINT RW
:l 75 02102 00 |Speed Loop Gain 1 UINT RW
; 50 0X2103 00 Speed Loop Integral Time Constant 1 UINT
Work in Process ]
UINT RW
Write Complete T w
UINT RW
e Command Filter Time Constant 2 UINT RW
weron Command Filter Time Constant UINT RW
Position Command Average Filter Time Const | UINT R
Speed Feedback Filter Time Constant UINT RW
Welocity Feed-forward Gain UINT R
welocity Feed-forward Filter Time Constant UINT RW
Torgue Feed-forward Gain UINT RW
Torque Feed-forward Filter Time Constant UINT R
Torgue Limit Function Select UINT RW
External Positive Torgue Limit Value UINT R v
senvo 1D Save to Servo EEPROM single All Axis Dump Backup to File(HDD)
Store Single PC 4 sevo | FCeeseo || Load |
| Get senvoID | | set servo D |
[ soear | | ecssewo || pcosseno || Save |
Load ENI Start
Figure 41. Write Modified Parameters
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¥ MXP-A RAS Mini
Main Node Axis Serve Parameters based on ESI
Axis Parameter | | D | Axis | | Value Index | Sub ‘ Item
Servo Parameter 0 [Slave 0 (L7NH - Standard | [ 2400/ OX2018 | 00  Magnetic Pole Pitch
Simulation |_ 1000 0X2019 00 Linear Scale Resolution
[ 0 0X201A | 00 Commutation Method
Menitering I 500/ 0X201B 00 Commutation Current
(| 1000 0X201C = 00 Commutation Time
M| 20 o200 00 n
Hl 0 oeo
:l 75 0X2102 | 00 Speed Loop Gain 1
:I 50 0X2103 | 00 Speed Loop Integral Time Constant 1
1
:I 30/ 0X2105 00  Position Loop Gain 2 UINT
C =nl_ovasne | oo Loop Gain 2 UNT  |RW
MXP-ARM Xl
eed Loop Integral Time Constant 2 UINT RW
rque Command Filter Time Constant 2 UINT RW
o Saved to Senvo Drive Kition Command Filter Time Constant UINT RW
Eon Command Average Filter Time Const | UINT RW
£d Feedback Filter Time Constant UINT RW
| locity Feed-forward Gain UINT RW
B 0x210D | 00 Velocity Feed-forward Filter Time Constant UINT RW
0/ OX210E | 00 Torque Feed-forward Gain uINT RW
0 OX210F | 00 Torque Feed-forward Filter Time Constant UINT RW
2| 0X2110 00  Torque Limit Function Select UINT RW
P00 0X2111 00 External Positive Torque Limit Value UINT RW
00 0X2112 | 00  External Negative Torque Limit Value UINT RW
000 0X2113 | 00 Emergency Stop Torque UINT RW
0 0X2114 00  P/PI Control Conversion Mode UINT RW .
Serve D Save to Servo FEPROM Single Az All Axis Dump Backup to File(HDD)
Store pingle PC << Servo PC << Servo Load
Get Servo ID Set Servo ID
P o sevo e vsseno —
Load ENI Start
Figure 42. Store Single in Servo Drive EEPROM
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Tests the changed parameters in simulation mode.

% Note : Repeat the above procedure again if you feel the vibration of the
frequency sound and the motor too much.

. MXP-A RAS Mini x
Main Axis based on ENI System All Servo Motion All Auto Mation
) Defa II Svo Off | Home | Reset| ServoOn  |Servo Off | Reset Stop
Axis Parameter - etatus
Servo Parameter [ WI On/foff Vel(degree/s) Pos{degree)  Torque Alarm ErrID  Motion Status NOTHOM POT
Mot (Power O 0.000 0.000 0.000
ot [Ponern] | I I [Coo] [ o] [ello]fe]
. Auta Mation Common
Menitoring Mode Vel{degreefs) Pos({degree] Acc/Dec l:|
o [ ][ ] ABS/REL Motion
g e O
C |:| l:l Jog Motion Pos(degree l:l l:l
O SPD({degret l:|
vel(d
Hotor el JL]
[repeat | Auto A-Stop [7oa - + Mot
Motion Monitoring
Setting Focusing MIM MAX W Pos ‘ el
SCALESET | | + || - | X-axis(s) I:l I:l -axis (Pos Unitfs) I:l I:l
Start
Figure 43. Simulation Test Servo On
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3.1.6. Parameter Backup

The user completes all the installation process and performs data(parameter) backup. The data
to back up is as follows.

e MXP parameter file: ‘Out’ folder

LS Mecapion —> MXP-AS Single x64 —> examples
NPCaplnstaller include
lib
manual
utf —m—m™——> MXP-ARM —> data
i
| Release Note_AS5.txt % MXP-ARM.exe

2l 44, ‘Out’ folder backup

«  INNO_ASWS Config & dll file provided by INNOSIMULATION

| Config_ASWS_NH.ini
4| Config_ASWS_NH_Tuning.ini

22! 45, Inno Config file backup
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3.1.7. MXP-ARM Feature Description

The following describes the MXP-A RAS Mini program for driver parameter input, and the
function description explains the detailed functions of the five screens.

3.1.7.1. Main Page

When the MXP-A RAS Mini program starts, only the buttons at the bottom of the screen are
available, as shown in Figure 12. The function of each button is as follows.

% Note : Execution of MXP program must be executed as administrator.

@ Load ENI : Selects and loads an ENI file located in the ‘out’ folder.

(® Start : Start communication. However, it does not work if the ENI file is not loaded.

% MXP-A& RAS Mini x
Main This program is for MXP-AS™ cnly.

Autherized person is available only.

WARNING: This computer program s protected by copyright law and international treaties
Unauthorized duplication or distribution of this program, or any portion of it,
may result in severe civil or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

(£) LS Mecapion., Inc. 2013,

LS Mecapion
o O

I Load ENI II Start I

Figure 46. Main Page Screen Configuration
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3.1.7.2. Axis Parameter Page

Click the Axis Parameter tab on the left side of the screen to switch to the Axis Parameter Page
as follows.

¥
™

Main This program is for MXP-AS™ cnly.
Aods Parameter Authorized person is available only.
Servo Parameter
Simulation WARNING: This computer program is protected by copyright law and international treaties.

UnautPsgized duplication or distribution of this program, or any portion of it,
Monitoring may resulNp severe civil or criminal penalties, and will be prosecuted to the maximum extent possible under the |aw.

(c) LS Mecapion., Inc.

MXP-ARM s
o Parameter file has been loaded.
-
Ls ' I
Mecapion

Load EM Start

Figure 47. Axis Parameter Load
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Axis Parameter Page can be divided into 4 parts as follows.

@ Node devices : shows EtherCAT Master and Slave devices.

@ Parameter : Displays the detailed parameters for the item clicked in . (Modifiable)

@ Save : Creates ‘Parameter.out’ file that stores the modified items in @ (saved in ‘out’
folder).

@ Download : Download the file saved in 3.

¥ MXP-A RAS Mini :
Main Mode devices Parameter
| Axis Parameter o =
Servo Parameter 1 |System
Simulation 2 | Master (EtherCAT)
Slave 0 (L7NH - Standard E

Monitoring

o l|_ T
Load ENI || Start | 6

Figure 48. Axis Parameter Page Screen Configuration
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Click on the Master (EtherCAT) tab in the node devices on the left side of the screen to switch to
the EtherCAT parameter page as follows.

*  Master Activation : Enable / disable EtherCAT (default: Used)

*  Master Communication Cycle(0.1ms) : Sets the EtherCAT PDO data
communication cycle. The unit is ms. (default: 40, 4ms setting)

* Master ENI XML File Name : The name of the ENI file loaded from the main page.

* Mac address : Device name and Mac address of EtherCAT Port connected

between Servo Drive and PC

% Note : 3.1.2.3. You can also check the modified Mac address in the Mac Address
setting and modify it in the EtherCAT parameter.

MNode devices EtherCAT parameter
Drevices | Item |Va|ue | MAC address
1 | System 1 |Master Activation Used j
2 | Master (EtherCAT) I—)-z Master Comminication Cycle[0.1ms] 40
3 |Slave O (L7NH - Standard £ 3 [Master ENI XML File Name Sample_KS21.xml
| z Mac address I Killer E2400 Gigabit Ethernet Controller-\_* | d3cb8af01dsf I

Figure 49. Master (EtherCAT) Parameter Settings
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Click the Slave 0 (L7NH — Standard EtherCAT Drive) tab in the node devices on the left side of
the screen to switch to the Axis parameter page as follows.

On the Parameter page, there is nothing that the user needs to change but just check the
bottom part.

*  02.[W] System Position Unit ; Sets the output unit of motor’s current position
(default: degree)

e 03.[W] System Velocity Unit : Set the output unit of motor’s rotation velocity
(default: /s, degreels)

*  04.[W] Position Precision Unit : Motor’s present position output accuracy (default:
0.01)

*  05.[W] Velocity Precision Unit : Motor’s rotation velocity output accuracy (default:
0.01)

* 06.[B] Software Limit Enable: Use software limit (default: Used)

e 07.[B] Software Limit Stop Mode: Stop Mode (default: E-Stop)

* 08.[L] Negative Software Limit: Negative Limit Angle or Pulse (default: -63000)

e 16.[L] Travel Distance Per Machine Rotation: Motor 1 wheel angle (default: 360)

e 17.[L] Encoder Resolution: Pulse value for one rotation of motor (default: 524288)

* 18.[L] Rated Motor Speed Setting : Set motor’s rotation speed (default: 1000)

Note : Axis parameter is fixed unit of INNO_ASWS system provided by
INNOSIMULATION Co., Ltd.

Note : Exact stop in item 7 will display an error stop message in the motor driver
at the time of limit.

Note : If item # 8 and item # 9 is 540 degrees as End Stop, items # 4 and # 5 have
a precision of 0.01 degree, so you have to input 54000. However, when stopping
the motor at 540 degrees, the motor stops with the Error Stop message.
Therefore, allow a margin of 90 degrees and input 63000.
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T %
Main Axis parameter
Axis Parameter e [value I A
Servo Parameter | 107.[8] Activation Used ~|
Shaikition < therCA | 2 |02.[W] System Postion Unit degree;]
[ 3|03.0w) System Velocity Unit |
McBRGINg 4 |04.1W) Postion Precision Unit 001 x|
5 | 05.0w) Velocity Precision unit 001~/
6 |06.08) Software Limit Enable Used |
| 7]07.18] Software Limit Stop Mode Exact Stop |
5 08.1L] Negative Software Limit -63000 PU
909.{L] Positive Software Limit 63000 PU
10]10.1L] Max Speed Setting 300000 FU
11} 11.0L) Acceleration 1 FUs2
112| 12.{L] Deceleration 1 FUr2
13| 13,141 Jerk Limit 500 FUA3
1] 1411 Servomotor Gear Ratio 1
15| 15.[L] Machine Gear Ratio 1
16/ 16.{L] Travel Distance Per Machine Rotation 360 PU/Rev
524288
18| 18.[L] Rated Motor Speed Setting 1000 r/min
17919, s Con Tyclic Synchronous Posiion <1
20| 20.8] Group Enable Unused v
21| 21.[W] Group D Selection 0
22| 22.[) Group Axis Selection X Axds
123]23.(8] Hardware Limit Enable Used |
24| 24.8] Hardware Limit Polarity Normal Open =/
25 25.18) Hardware Limit Stop Mode Decelation Stop v |
26 26.(8) Following Error Enable Unused |
27/27.18) Following Error Stop Mode Decelation Stop |
28/ 28.1L] Following Error Limit 1p0
29/ 29.(8) Homing Sensor Enable Used |
30/ 30.(8] Homing Sensor Polarity Normal Open | v
[ Download | sae
EEE [ s |

Figure 50. Slave 0 (L7NH - Standard EtherCAT Drive) Parameter Settings
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3.1.7.3.

Click the Monitoring tab on the left side of the screen to switch to Monitoring Page as shown

Monitoring Page

below.
% MXP-A RAS Mini
Main Status
Axis Parameter Item Main Mation Scheduler Modbus EtherCAT / IO
Servo Parameter 1 | Heartbeat o o o o o
Simulation 2 | Creation Mot Created Mot Created Not Created Not Created Not Created
3 | Setting time [ms] 0.000000 0.000000 - 0.000000 / 0.000000
g 2| current time ms] 0000000 0.000000 - 0.000000 / 0.000000
5 [Minimum time [ms] 0.000000 0.000000 - 0.000000 / 0.000000
6 | Maximum time [ms] 0.000000 0.000000 - 0.000000 / 0.000000
7 | Current operation time [ms] 0.000000 0.000000 - 0.000000 / 0.000000
8 | Max operation time [ms] 0.000000 0.000000 - 0.000000 / 0.000000
EtherCAT Status
Devices State Port 3 Port 2 Port 1 Port 0 &
1 | System - App pid = 0 ChkHE = 0 DC+ =0 DC-=0
2 |Master (EtherCAT) - DCF=0 DC Pos = 0.000000  DC itv = 0.000000
3 | Slave 0 (L7NH - Standard EtherCAT drive) -
Alarm History
Item Description Error Code | ~
1 |Alarm History [01:20] - ]
2 | Alarm History [02:20] - o
3 |Alarm History [03:20] - 1]
4 | Alarm History [04:20] - o
5 |Alarm History [05:20] - 1]
6 | Alarm History [06:20] - 0
7 |Alarm History [07:20] - ] -
Load ENI | [ Start
Figure 51. Monitoring Page
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The Monitoring Page can be divided into three functions as follows.

(@ System Status: Indicate the status of installed PC.

@ Output the status of 5 MXP-A5 Kernel including Main, Motion, Scheduler, Modbus, and

EtherCAT

@ EtherCAT Status: Outputs EtherCAT slave status and port connection.

@ Alarm History: Output alarm history of MXP-A5.

. MXP-A RAS Mini *
Main Status
Axis Parameter Item Main Motion Scheduler Modbus EtherCAT / IO
Servo Parameter 1 |Heartbeat o 0 0 o o
Simulation _2 | Creation Mot Created Mot Created Not Created Mot Created Mot Created
3 | Setting time [ms] 0.000000 0.000000 - 0.000000 / 0.000000
PTG ‘ 2| current time ms] 0.000000 0.000000 - 0.000000 / 0.000000
Elwmmum time [ms] 0.000000 0.000000 - 0.000000 / 0.000000
6 |Maximum time [ms] 0.000000 0.000000 - 0.000000 / 0.000000
o z Current operaticn time [ms] 0.000000 0.000000 - 0.000000 / 0.000000
8 | Max operation time [ms] 0.000000 0.000000 - 0.000000 / 0.000000
EtherCAT Status
Devices State Port 3 Port 2 Port 1 Fort 0
1 | System - App pid = 0 ChkHE = 0 DC+ =0 DC-=0
T Master (EtherCAT) - DCF=0 DC Pos = 0.000000  DC ity = 0.000000
? Slave 0 (LTNH - Standard EtherCAT drive) -
Alarm History
Item Description Error Code | ~
1 |Alarm History [01:20] - ]
TA\arm History [02:20] - ]
? Alarm History [03:20] - o
TA\arm History [04:20] - 1]
EA\arm History [05:20] - o
6 | Alarm History [06:20] - 1]
9 EA\arm History [07:20] - 0 v
Load ENI Start °
Figure 52. Monitoring Page Screen Configuration
File:InnoASWS (L7NH v1.0) Manual (ENG)-S1111-035.docx
- - Page 51/96

Date:

11/11/2019



Technical Manual

INNOSIMULATION

Error ID Description
100 System run error
101 System initialization error
102 System CPU usage exceeded
103 Systern Overflow
104 Systern Watchdog Error
105 Error initizlizing program file
106 Error initizlizing register file
107 Systern MULL point reference error
111 Mo parameter configuration file
112 Mo Constant configuration file
115 EtherCAT Scan time setting emor
116 Use unproven Lock key or Lock key errar
200 Meodbus: Ethernet port device connection failed
201 Meodbus: Function code reguest net supported
202 Modbus: unsupperted addressing of registers
203 Maodbus: Specify a range of data values that are not supported
204 EtherCAT: Invalid XML file input
205 EtherCAT: Ethernet port device connection failed
206 EtherCAT: normal communication initialization failure
207 EtherCAT: Request a job from an unconnected slave
208 EtherCAT: Unsupported slave device type
209 EtherCAT: Mo CiAd02 Type Slave Set
210 EtherCAT: initial communication sending / receiving failure
211 EtherCAT: communication sending / receiving failure during communication
212 EtherCAT: Invalid SDO Input Data Usage
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213 EtherCAT: Invalid SO internal message reference encountered
214 EtherCAT: SDO transmit / receive timeout

715 EtherCAT: Invalid 50O Slave Mumber Assignment

216 EtherCAT: SDO send / receive internal error

500 Setting of 1 revelution linear distance of the axis Parameter error
501 Servo alarm has occurred.

502 The input value excesds the range.

503 An imvalid data type was entered.

504 You have entered invalid data

505 The axis cannot execute the motion command.

506 The axis does not exist.

507 This group does not exist.

508 Homing has failed while a motion command has been entered during homing.
509 Systern Trajectory Profile creation error (internal error)

510 Soft Positive Limit detected.

511 Soft Megative Limit detected.

517 Hardware Positive Limit detected.

5132 Hardware Megative Limit detected.

514 The position error range is excesded.

515 Irvalid speed (0) entered.

516 Servo off forced by user during motion.

517 Irvalid EtherCAT network configuration.

Figure 53. Alarm ID
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3.1.7.4. Servo Parameter Page

Click the Servo Parameter tab on the left of the screen to switch to the Servo Parameter Page

as shown below.

Y MXP-A RAS Mini X

Main Node Axis Servo Parameters based on ESI
s Parameter D | Avis [ | value Index | Sub | item | Type | ~
Servo Parameter |I 0 |Slave O (L7NH - Standard r 0| 0X1000 | 00 |Device Type UDINT  |RO
<imulation I_ 0| 0X1001 00 | Error Register USINT RO

I_ 0X1008 00 | Device Name STRING... RO
Manitaring r 0X1009 | 00 | Hardware Version STRING | RO

I_ OX1004A 00 | Software Version STRING |RO

I_ 0 01010 Q0 | Store Parameters USINT RO

I_ 0/ 0x1010 | 01 Store all parameters UDINT | RW

I_ 0| 0X1010 | 02 Store communication parameters UDINT  |RW

I_ 0 0X1010 03 Store CiA402 parameters UDINT  RW

I_ 0/ 0X1010 | 04 Store drive specific parameters UDINT | RW

|_ 0 0X1011 00 Restore Default Parameters USINT RO

|_ 0 0X1011 o1 Restore default parameters UDINT  RW

I_ 0 0x1011 02 Restore communication parameters UDINT  RW

|_ 0 0x1011 03 Restore CiA402 parameters UDINT RW

[l 0 0X1011 04 Restore drive specific parameters UDINT | RW

I_ 0 0x1018 00 |ldentity Object USINT RO

I_ 0 0x1018 | 01 Vendor ID UDINT | RO

I_ 0 0x1018 02 Product code UDINT RO

I_ 0 0x1018 03 Revision number UDINT RO

|_ 0 0X1018 04 Serial number UDINT RO

[l 0| 0X1600 | 00 | 1stReceive PDO Mapping USINT  RW

- 0| 0X1600 | 01 | Mapping entry 1 UDINT  RW

[l 0 0X1600 | 02 | Mapping entry 2 UDINT | RW

[l 0| OX1600 = 03 | Mapping entry 3 UDINT  RW

- 0| 0X1600 | 04 | Mapping entry 4 UDINT  RW

[l 0 0X1600 | 05 | Mapping entry 5 UDINT | RW

— T . o B N I R L L b4

Servo ID Save to Servo EEPROM Single Axis All Axis Dump Backup to File(HDD)
| storesingle | | Pcesseno | PC<sseno [ Load |
| Get sevo 1D | | set sevo D |
[ storeal | | pcrrseno [ ecorsemo ‘ Save |
Load ENI Start
Figure 54. Servo Parameter Page
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Servo Parameter Page provides CoE Parameter editing function of connected Servo Drive. The
screen configuration is as follows, and has the following functions.

@ Node Axis: Displays the axis name and ID connected to the installed PC.

@ Servo Parameters: Output the Servo Parameter corresponding to the axis clicked in (D.
‘RW’ is marked in brown and can be modified by double clicking.

@ Servo ID: Read the axis ID connected to the installed PC by the Get Servo ID button. (D
Click the ID item of the Node Axis to enter the value, and you can change the axis ID
with the Set Servo ID button.

@ Save to Servo EEPROM: Save the modified parameter to the Servo Drive for the
selected axis or all axes.

® Single Axis: Function to read or write the value for the selected axis.

® All Axis Dump: Function to read or write values for all axes connected to the installed
PC.

(@ Backup to File(HDD): Function to save or load the values to a file for all connected axes.

' MXP-A RAS Mini X
Main Mode Axis Servo Parameters based on ESI
Axis Parameter | ‘ D | Axis | ‘ Valug Index ‘ Sub ‘ Item ‘ Type ‘ @
O RETD 0 |Slave O (L7NH - Standard [ 0] 0X1000 | 00 |Device Type UDINT  |RO
Simulation l_ 0 0X1001 00 | Error Register USINT RO
l_ 0X1008 00 | Device Name STRING... RO
Monitoring r 0X1002 00  Hardware Version STRING RO
l_ 0X100A 00  Software Version STRING RO
l_ 0 o0xi010 00  Store Parameters USINT RO
l_ 0| 0X1010 01 Store all parameters UDINT  RW
l_ 0 oxi010 02 Store communication parameters UDINT RW
l_ 0 o0xi010 03 Store CiA402 parameters UDINT RW
(] 0 0X1010 | 04 Store drive specific parameters UDINT ~ RW
l_ 0 0X1011 00  Restore Default Parameters USINT RO
l_ 0| o0Xi1011 ol Restore default parameters UDINT  RW
l_ 0 ox1011 02 Restore communication parameters UDINT RW
l_ 0 oxioil 03 Restore CiA402 parameters UDINT RW
(] 0 0X1011 04 Restore drive specific parameters. UDINT ~ RW
l_ 0 0X1018 00  Identity Object USINT RO
l_ 0 0X1018 01 Vendor ID UDINT RO
l_ 0/ 0X1018 02 Product code UDINT RO
l_ 0 0x1018 03 Revision number UDINT RO
|_ 0 0X1018 04 Serial number UDINT | RO
l_ 0 0X1600 00  1st Receive PDO Mapping USINT RW
l_ 0 0X1600 0 Mapping entry 1 UDINT ~ RW
|_ 0| 0X1600 @ 02 Mapping entry 2 UDINT  RW
l_ 0 0X1600 03 Mapping entry 3 UDINT ~ RW
0 OX1600 04 Mapping entry 4 UDINT  RW
b 0 0X1600 05 Mapping entry 5 UDINT  RW v
Serve ID Save to Serve EEPROM Single Axis All Axis Dump Backup te File(HDD]
Store Single | PC <= Servo | PC <= Servo | Load |
L3 d Store All | BC >> Senvo | PC >>Servo | Save ‘
Load ENI Start

Figure 55. Servo Parameter Page Screen Configuration
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3.1.7.5. Simulation Page

Click the Simulation tab on the left side of the screen to switch to the Simulation Page as shown

below.

% MXP-A RAS Mini

X
Main Axis based on ENI System Al Servo Motion All Auto Mation
Default| SvoOn| Swo Off |Home | | Reset Servo On | Servo Off| | Reset | Home Run Stop
Axis Parameter stat
3l Slave O (L7NH - St s
Servo Parameter Hava (LA - S Oonfoff Vel(degreefs) Pos{degree) Torque Alarm ErrID  Motion Status NOTHOM POT
[ Mot |Power Off| 0,205 0,000 0.000 Disabled
o o) ) ) JBIGI
b Auto Motion Comman
Manitoring Mode Vel{degree/s) Pos(degree] AcciDec l:l Abs /Rel { Hom Stop
G i R —
erk(0~]
O l:l l:l Absolute  Relative
0 I:l l:l Jog Motion Pos(degree l:' |:|
SPD(degres I:l Vel(degree, l:l I:I
Motaor
[repeat | Auto A-Stop [Tea - + Mot Absolutz | | Relative
Motion Monitoring
Setting Focusing MIN MAX MIN MAX W Pos " Vel
scaeser| [+][- xws© [ Jvaseoeutn[ [ % g
Start
Figure 56. Simulation Page
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The Simulation Page provides a Rapid Test environment. The Simulation Page enables easy
and quick testing of the user through the various motion commands and graph plug-in for
monitors as follows.

Functions are classified into 7 categories as follows.

(D Axis based on ENI: Indicate axis name and status connected to the installed PC (Blue:
Off, Green: On)

(@ Motion command button: provides simple motion command function such as Servo
On/Off, Home, Reset

(@ Status bar: Indicate the status for the selected axis.

@ Auto Motion: Repeat the operation set for the axis written in the Axis Text box.

® Jog Moation: Perform Jog operation at the speed and acceleration / deceleration speed
set for the selected axis.

® ABS/REL Motion: Perform MoveAbsolute / MoveRelative operation on the selected axis.

@ Motion Monitoring: Sets the range of the graph to display the motion values for the
selected axis.

Graph: Graphs the operation values.

T MXP-A RAS Mini

Main Jaxis based on ENI System Allservo Motion All Auto Motion
Default Svo Off |Home | [Reset | ServoOn| Servo Off| |Reset|  Home Run Stop
Axis Parameter
1 - 5t Status
Servo Parameter Slave 0 (L7NH - St OnfOff  Vel(degreefs) Pos({degree) Torque Alarm ErrID  Motion Status NOTHOM POT b
Mot |Power On 0.000 0.000 0.000 Standstill
sz \ | I I I | (o] [ o] | [c][o] ]
Auto Motion Common
Monitoring Mode  Vel(degreefs) Pos(degres] | AccDec [ Abs  Rel / Hom Stop
I )
erk(0~
O 1 Absolute  Relative
Jog Motion Pos(degree
Hotor L L1
Repeat | Auto A-Stop @Tug - = ot Absclute | | Relative
5on MerTtormg
Setting Focusing MIN MAX MIN MAX W ros @ ve
soncser] 5] -] xona] ][ Jvecewuin] 1L 1% o ﬂ

Start

Figure 57. Simulation Page Screen Configuration
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3.1.8. Servo Alarm(Trouble Shooting)

If the drive detects an error, it generates a servo alarm and transitions to the servo off state and
stops. The stopping method at this time depends on the setting value of the emergency stop
setting (0x2013).

% Note : In case the user cannot solve the problem, it is solved through
INNOSIMULATION.

QFH:::::S'UV

= =g "3 @ o

:

Figure 58. Servo Drive Alarm
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The following is the alarm code displayed in the LED status window.

Factor of

AL-10
IPM fault
AL-14

Ower current

Alarm code name Check list How to cope
occurrence
Motor cable -
abrormality Check wiring and short Replace the motor cable.

Encoder cable
abnormality

Check wiring and short

Replace the encoder cable.

Parameter setting
errar

Maotor ID [0x2000], Encoder Type
[0x2001]. Encoder Type [0x2002]
must be the same as Applicable
mator label information

Modify the parameters to match
the motor label information.

Motor resistance
check

Motor line resistance test
(U=, W, W-U several 8 or less)

Replace the motor.

Abnormal state
of mechanical

Check for equipment collision or
constraint

Please check the mechanism.

parts
AL-16 - .
Current limit If the alarm is continuously
exceeded generated after the power is
Drive failure turned on agzin, there is a
possibility that the drive is
defective. Please replace the drive.
. Check how to improve noise Check the wiring of the PE.
;.gilggrmal due to environment such as wiring and Please adjust the PE wire size to
installation._ the drive main circuit wire size.
Ambient Check that the ambient Lower the ambient temperature
temperature temperature is over 50 [* Cl. of the drive.
- Check that the load is less than Chanae the drive and motor
Eggr}g;”;:farm 100% with the cumnulative capacity.
operation overload rate [0x2603]. | Adjust the gain.
High fr_equenc_v
?eng;:ESarEi\?; Adjust the regenerative resistor
drive or Check cumulative regenerative setting [0x2003]. )
AL-11 comtinUoUS overload rate [0x2606] Use an external regenerative
IPM temperature regenerative resistor.
operation

Dirive Installation

Check drive installation status.

Refer to "2 Wiring and

Direction Connection”. Please.
If the alarm is continuously
generated after the power is
Dirive failure turned on again, there is a

possibility that the drive is
defective. Please replace the drive.

AL-15
Current offset

Motor U, W phase
current offset

Check whether U /W /W phase
current offset [0x2015] ~
[0x2017] is 3% or more of rated

Perform phase current offset
adjustment again.

over setting current
If the alarm is continuously
generated after adjusting the
Drive failure phase current offset, replace the

drive because there is 2 possibility
that the drive is faulty.
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Alarm code name

Factor of
occurrence

Check list

How to cope

AL - 21

Continuous overload

Continuous

Check whether the load is less

Change the motor and drive

aperation than 100% with the cumulative capacity

exceeding the cperation load ratio [0x2603] at adiust the gain

rated load full speed and at stop. - )

Sg?r brake SEEEE ';HgNmomr brake is open supply power to the motor brake.

Parameter setting
error

Motor ID [0x2000],

Encoder type [0x2001].
Check encoder type [0x2002]
setting value and applicable
motor label information.

Modify the parameters to match
the meotor label infarmation.

Overload detection basic load
ratic setting [0x200F] Check
setting value.

Set it to the proper value.

Abnormal state
of mechanical
parts

There will be no problems in
running

Please check the mechanism.

Motor cable
abnarmality

Check wiring and short

Encoder cable
abnormality

Check wiring and short

Replace the its cable.

AL -22

Drive termperaturs 1

Ambient
temperature

Ensure that the ambient
temperature is above 30 [F C]

Lower the ambient temperature
of the drive.

Drive failure

Drive termperature 1 [0x2508]
when in normal state. check
whether the displayed value
differs from ambient temperature.

Replace the drive.

QOver capacity

AL - 25

Drive temperature 2

due 1o high 5t B .
frequency Check curnulative regenerative Adjust the regeneration resistor
operation or overload rate [0x2606] setting setting [0x2002] after connecting
cgnﬁn LoUs value external regenerative resistor and
; : use external regenerative resistor.
regeneration
operation
Al -23 - -
. . Regeneration resistance related
Regeneration E?rgrmaer setling | oo s meters [0x2009] ~ [0x2008] | Set it to the proper value.
overload Check setting value
Above main - B
power input gggﬁ: 1522 FG:{TE'HS voltage is Check the power supply again.
voltage .
Check if there is heat generation
Drive failure in regenerative resistor under Replace the drive.
non-operating condition.
Parameter setting | U, V. W phase current offset Execute the phase current offset
error [0x2015] Check setting value adjustment procedure command.
Motor cable . )
abnormality Check cable disconnection. Replace the motor cable.
Al - 24 Motar Check the U, V. W shorts in the
Motor cable ooen B rmotor. Replace the motor.
D abnormality UV, -, WU
If Sw-0OM continuously generatas
Orive fail the alarm, replace the drive
rive Taliure because there is a possibility that
the drive is faulty.
Ambient Ensure that the ambient Lower the ambient temperature
temperature temperature is above 50 [7 ] of the drive.

Dirive failure

Drive termperature 1 [0x260C]
when in normal state, check
whether the displayed value
differs from ambient termperature.

Replace the drive.

AL - 26

Encoder temperature

Reserved
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Alarm code name

Factor of
occurrence

Check list

How to cope

AL-30
Encoder
communication

AL-31
Encoder cable open

AlL-32
Encoder data

Encoder cable
abnormality

Check for disconnection,
rniswiring and short.

Replace the encoder cable.

Parameter setting
error

Encoder type [0x2001], Encoder
resolution [0x2002] Setting value
should be same as applied motor
label information

Correct the same as the motor
label information.

If the modified contents do not
apply after saving the parameters,
replace the motor because it may
cause an error in the mator.

Encoder error

Drive failure

If the alarm is continuously
generated after the power is
turned on again, there is a
possibility that the it is defective.
Please replace it.

AL -33
Motor setting

Maotor ID setting

Motor ID [0x2000] setting valus
should be the same as applied
motor label information

Correct the same as the motor
label information. The
correspanding alarm can be
released when the power is
turned off / on after madifying
the parameter.

Drive failure

If the alarm is confinuously
generated after the power is
turned on again, there is a
possibility that the drive is
defective. Please replace the drive.

AL-34
7 Phase open

Parameter setting
error

Confirm setting value of warning
rmask [0x2014]

Z-phase Motor not used {ex_ step
mator), Set the 14th bit in the
warning mask setting to mask
AL-34.

Encoder cable
abnormality

Check wiring and short

Replace the encoder cable.

Encoder error

Drive failure

If the alarm is confinuously
generated after the power is
turned on again, there is a
possibility that the it is defective.
Please replace it.

AL - 35
Low battery

Parameter setting
error

Absolute encoder setting
[0x2005] Check setting valus

If vou want to use the absolute
encoder as an incremental
encoder, set it to 1 and the alarm
will not occur.

Battery

?;Furlictlon Check battery connection Connect the battery correctly.
unconnected

Low battery Check that the battery valtage is

voltage 3.3V or higher. Replace the battery.

11/11/2019
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Check for disconnection
Encoder cable riswiring and short.
Al - 36 abnormality Check for shield and PE Replace the encoder cable.
. . disconnection.
Sinusoidal ENC -
amplitude Parameter setting | Check encoder type [0x2001] EREEE Epg ?E;ggiﬁ;ﬁ;neétmg'
error setting value - - )
{Maximum: 250kHz)
AL - 37 : - - -
Sinusoidal ENC | Drve lelure Ganeratod sfier the poer s
frequency Converter error turned on again, there is a
Encod possibility that the it is defective.
ncoaer error Please replace it.
Sg;jeh’;nrgggir Identify drive and motar branding | Use drives and motors with the
label codes same brand label.
error
Encoder cable - -
AL - 38 sbnormality Check wiring and short Replace the encoder cable.
Encoder setting error Encoder error If the alarm is confinuously
generated after the power is
] ) turned on again, there is 3
Drive failure possibility that the it is defective.
Please replace it.
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AL - 40

Under voltage

Factor of .
Alarm code name Check list How to cope
occurrence
';\ct:'z'fr msiLTt Check that main power voltage s Check the power supply again
voltage about 134 [WVac] or more :

When the power
supply voltage
drops during

Check that DC link voltage
[0x2605] value is above 190 [Vac]
while main power is narmally

Replace the drive.

AL -1

Cver voltage

operation input.
Check that the mains voltage is .
about 286 [Vac] or less. Check the power supply again.
Above main )
voltage input Check that the value of DC link
voltage voltage [0x2605] is more than .
405 [vdc] while main power is Replace the drive.
normally input.
When the
external Please recheck the regenerative

regenerative
resistance value is
large

Check operation condition and
regenerative resistance value.

resistance value considering the
operation condition and load.

Acceleration /
deceleration set
value

Check if there is a rapid increase /
decrease frequency

Set the acceleration /
deceleration time longer.

If the alarm is continuously
generated after the power is

AlL-42

Main power fail

Drive failure turned on again, there is a
possibility that the drive is
defective. Please replace the drive.

Above main .

power input gggcf‘ ;gléa[i'f b]emeen LILL2.13 | chack the power supply again.

valtage ac

Parameter setting
error

Check setting value of main
power input mode
setting[0x20086] according to
main power input status.

Make parameter settings and
wiring with 2-phase input power
supply as possible.

Increase Main Power Loss

Momentary Check Main Power Loss Checking | Checking Time [0x2007] setting
blockout Time [0x2007] Sefting Value value or check the power supply
source.
If the alarm is confinuously
generated after the power is
Drive failure turned on again, there is a

possibility that the drive is
defective. Please replace the drive.

AL -43

Control power fail

C1, C2 phase-to-
chase voltage
error

1. C2 The phase voltage should
be within 200 ~ 230 [Vac]

Please re-verify control power.

Drive failure

If the alarm is confinuously
generated after the power is
turned on again, there is a
possibility that the drive is
defective. Please replace the drive.
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AL - 50
COver speed limit

Alarm code name Factor of Check list How to cope
occurrence
Maotor cable .
sbnormality Check wining and short

Encoder cable
error

Check wiring and short

Replace the its cable.

Parameter setting
error

Motor ID [0x2000], Encoder Type
[0x2001]. Encoder Resolution
[0x2002] must be the same as
Applicable motor label
infarmation

Correct the same as applied
mator label information.

Check gear ratio [0x8091] setting
value

Set the electronic gear ratio low.

Check gain setting parameters
[0x2700] ~ [0x211F]

Re-adjust the gain according to
the operating conditions.

Encoder error

Drive failure

If the alarm is confinuously
generated after the power is
turned on again, there is a
possibility that the it is defective.
Please replace it.

Parameter setting
error

Check gear ratio [0x8091] setting
value

Set the electronic gear ratio low.

Check setting value of Position
error range [0x6065] and
Position error excess time
[0x6066]

Readjust the parameters
according to the operating
conditions.

Excessive SPD deviation

AL - 51 Abnormal state S
: Check whether the drive is .
: of mechanical - Please check the mechanism.
POS following parts restrained

If the alarm is confinuously
generated after the power is

Drive failure turned on again, there is a
possibility that the drive is
defective. Please replace the drive.

Maotor cable Check for disconnection, mis-

abnormality wiring and short )

- - - Replace the its cable.
Encoder cable Check for disconnection, mis-
abnormality wiring and short
Motor ID [0x2000], Encoder Type
[0x2001]. Encoder Resolution .
. [0x2002] must be the same as CGTEC} tEEI safme aST‘?DDI'Ed
Parameter setting | applicable moter label mator fahet intormaton.
error infarmation
AL-53

Check gear ratio [0x8091] setting
value

Set the electronic gear ratio low.

Abnormal state
of mechanical
parts

Check whether the driving part is
restrained.

Limit Contact sensor operating
status.

Please check the mechanism.

Encoder error

Drive failure

If the alarm is confinuously
generated after the power is
turned on again, there is a
possibility that the it is defective.
Please replace it.
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Factor of

Alarm code name Check list How to cope
occurrence
Perform initial parameter
Check the parameter whose restoration [0x1011]. When
When 0/S is parameter setting value is set to restoration is done, the "re.’lues of
changed the maximum value of the the parameters you set will be
variable type. changed to the initial values.
Please set parameters before
AL - 63 driving.
Parameter checksum
If the alarm is continuously
generated after the power is
Drive failure turned an again, there is a

possibility that the drive is
defective. Please replace the drive.

AL-T71
Factory setting

Parameter setting
error

Contact Us
Check drive capacity with device
name [0x1008] setting value.

Please reset the drive capacity

and download the OS5 again.

If the alarm is continuously
generated after the power is
turned an again, there is a
possibility that the drive is
defective. Please replace the drive.
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gdc

Drive failure

Parameter setting
errar

Battery

Check the setting value of
absolute encoder setting [0x2005]

Name of warning Factor of .
Check list How to cope
state(CODE) occurrence P
Above main Check voltage between L1, L2, L3 .
power input 200-230 [Vac] Check the power supply again.
volage -
e Parameter setting !Chec-t setting M'H_'L.IE' of Main power M_a!'ce parameter settings and
Y errar input mode setting according to wiring with 3-phase input power
main power input status [0x2006] | supply as possible.
_FW AlL IMomenta Check main power phase check Increase setting value of main
{(Main powWer phas& ="y R o P pOowWer source current check time
power failure time [0x2007] setting.
|055} or CNecs powWer Source.

If the alarm iz continuously
generated atter the power is
turned on again, there iz a
possibility that the drive is
defective. Please replace the drive.

If you set the absclute encoder to
1 when you want to use the
incremental encoder, the alarm
will net ocour.

LOW_BATT - _
(Encoder Battery Low connection Tailure, | Check battery connection Connect the battery correctly.
Voltag &) uncennected
Low battery Check that the battery voltage is
voltage 3.3V or higher. Replace the bartery.

LR

Parameter setting

Check setting value of Software
location restriction function setting

Change Software Position Limit
Settings [0x2400] value or the

(Cperation overlead)

error

Abnormal state of
mechanical parts

Check setting value of Overload
detection basic load ratio setting
[0x200F]

There will be no problems in
running

SW_POS_LMT arrar [0x2400], Software lacation minlmum and max mum positien
(Software Location restriction [Dx607D] it [02607D] °
Restrictions) -
Continuous Chec-tset_tlng value of . Change the motor and drive

p Acceleration range and stopping - . .
operation ] - capacity. Adjust the gain.

: Accurmnulated cperation load ratio . -
exceeding the rhoad ing level Adjust the overload warning level
rated load [UK;EUE]' Duerload warning leve [0x2010] setting value.

setting [0=2010]
Check if the moter brake i
Meotor brake error I:qui:; SV{;ENT ar rake k= open Supply power to the motor Drake.
" Metor ID [0x2000], Encoder Type
!'u [0x2001], Encoder Type [0x2002] Meodify the parameters to match
. must De the same as Applicable the motor label information.
OV_LOAD Parameter setting | motor label information

Set It to the proper value.

Flease check the mechanism.

Motor cable
abriormality

Check wiring and short

Replace the motor cable.

Encoder cable
errar

Check wiring and short

Replace the encoder cable.
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Name of warning
state(CODE)

L

SETUP
{Setting error)

g44d

UD_NVTG
{Low voltage)

H8D

EMG
(Emergency signal
Input)

Factor of
occurmence

Ower drive /
motoer
cambination

1O setting errar

Main power input |

vaoltage errar

‘When the power
supply veltage
drops during

operation

EMG contact
peint abrnormality

Drive failure

Check list

Check that the current capacity of
the applied moter is larger than
the drive current capacity.

In Digital input signal setting

[0x2200] ~ [0x2208], Digital
output signal setting [0x2210] ~
[0x2213], Check whether signal

assignment is duplicated.

Check that main power vchage is
134 [Vac] or more.

Chieck if DC link veltage [0x2605]
i= 190 = 405 [vdc] while main

power Is normally input.

Chieck main power wiring.

Emergency stop by EMG contact.
Check wiring and drive parameters
(drive contrel input 1 [Ox211F],
digital input signal 1 setting
[0x2200] to digital input signal 18

setting [Dx220F]}.

How to cope

Lower the tergue limit or replace
the motor with a metor that is
lewwer than the drive current

capacity.

Set the correct parameter
accerding to the operating
conditicn.

Check the power supply again.

Replace the drive.

Uze the supply voltage in 2 phases.

Set the wiring and parameters
accerding to the operating
conditions.

If the alarm is continuousky

generated after the power is
turned on again_ there is a
possibility that the drive is

defective. Please replace the drive.
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3.2. Library

INNO_ASWS provides a library for users to control ASWS directly.

3.2.1. File Path

The library file is provided in the following path inside the USB package.

out =| BackupRegister.txt
m 32bit BR nPCapinstaller exe k=] CFLS_Servo_Parameter ini
abit ——> 5| Readme.txt || parameter.out
5/ setup_Driver CM_0.82.0_32bit msi =] Sample_K521.xml
32bit i3 setup_MXP-ASw_Single_x64(x86]_160831.msi
01.Driver Install File B4bit
02.Library s2bit J Cc-n':ig_AS\”JS_NH.ini
INNO_ASWS(L7NH-v1.0) —> | | 03.Tuning Program s, aabit J Cenfig_ASWS_NH_Tuning.ini
04.Manual [ INNC_ASWS_NH.dII
05.5ample Source BEE INNO_ASWS_NH.lib
5 bt INNO_ASWS_NH_Irm.h
Babit

£z Config_ASWS_MNH.ini

42| Config_ASWS_MH_Tuning.ini

[ INNo_asws_NH.dII

@ INNoASWS_Tuning_Program(iH).exe
%] PEGRP32C.DLL

T InncASWS(LTNH_v1.0)_Manual(ENG)-50315-246 pd?
L InncASWS(LTNH_v1.0)_Manual (KOR)-50314-035 pdf

b5 | | SampleASWS(NH)

Figure 59. Library File Path
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3.2.2. Library Configuration

The library file is composed as follows.

e Config_ ASWS_NH.ini : Among various functions provided by INNO_ASWS, the
tuning parameter value for Inno Torque Mode is set, and EndStopAngle and Dead
Zone settings are possible.

* Config_ ASWS_Tuning.ini : Effect related tuning parameter value is set.

e INNO_ASWS.dIl : This is a dll file defined as a function to control INNO_ASWS.

* INNO_ASWS.lib : This is a library file defined as a function to control
INNO_ASWS.

* INNO_ASWS Im.h: This is a Header file defined as a function to control
INNO_ASWS.

*  MXP_SoftMotion.dll : It is a dll file related to MXP drive function.

% Note : Tuning parameters set in ini file can be modified by tuning program.

(USEI PC )

INNO_ASWS  API(DLL)

Input: VehSpeed, Stiffness, Friction, Angle, Angle Velocity

Inno Torque | _ £ ________ > Innologic =4+ - —-—-— T:m:e
Mode g

Input: Torque

DirectTorque | _ % _ _ _ _ _ _ _ _ _ _ ______1_1__ Torque
L T - [ e [

Position, Velocity, Acc/Dec, Jerk

Direct Position
Mode

. J

Figure 60. Library Function Block Diagram
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3.2.3. Parameters in Config_ASWS_NH.ini File

The following is the [COEF_VALUE] part of the Config_ ASWS_NH.ini file.

Parameter Description Default Range

Sets the maximum angle of the handle.
This is a feature that prevents the software from

ENDSTOP_ANGLE turning the handle any longer when the current 340

anale of the handle is greater than EndStop Angle.

The handle angles within the set Dead Zone range

0.0 -
are all zero degrees.

DEAD_ZONE

The following is the [INNO_TORQUE_MODE] part of the Config_ ASWS_NH.ini file.

Parameter Description Default Range

The value is used in the internal formulz in Inno
Torgue Mode.

. It is used to adjust the reaction force of the steering
Stiffnes_Zero wheel when the vehicle speed is zero.
Adjusting with Friction value can adjust the reaction
force.

The value is used in the internal formulz in Inno
Torgue Mode.

It is used to adjust the reaction force of the steering
wheel when the vehicle speed is zero.

Adjusting with the Stiffness value adjusts the spead
at which the reaction force returns.

Friction_Zero

The value is used in the internal formulz in Inno
Torgue Mode.

It is used to adjust the reaction force of the steering
wheel when the vehicle speed is 0 or more.
Adjusting with Friction value can adjust the reaction
force.

Stiffnes_xox

The value is used in the internal formula in Inno
Torgue Mode.

It is used to adjust the reaction force of the steering
wheel when the vehicle speed is 0 or more.
Adjusting with the Stiffness value adjusts the spead
at which the reaction force returns.

Friction_xxx
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3.2.4. INNO_ASWS Library Functions

The following is a briefly defined table of functions for INNO_ASWS.

Library Functions

Function Description

Page

expASWS_Thread_Start()

Prepare the INNO_ASWS operation.

Page 71-32.41

expASWS_Thread_Stepl)

Stop INMO_S5WS operation.

Page 71-3.242

expASWS_SetdctiveTorque(BOCL Active)

Activates / deactivates the tarque reaction force
of the handle.

Page 72-3.243

expASWSE_Sethodelint mode)

it is & function to set control mode of Steering
Wheel.

Page 72-32.44

expASWS_SetvenSpeed(float Speed)

This function is used in conjunction with Inno
Torque Mode which carries the necessary vehicle
speed value for internal fermula in Inno Tergue
hMode.

Page 73-324°%

expASWS_SetTorgueValuelfloat fTorgue)

expASWS_SetDirectAnglevalus(float TAngle)

expASWS_SetEffectOnOi(float famp, float Tz, BOOL bactive)
expASWS_SetRumbleEfectonOff(float famp, BOOL bActive)
expASWS_SetPotholeEffectOnifloat famp, float freq)
expASWS_SetCollisionEffectOn(float famp, float freg)
expASWS_SetBumpEffectOn(float famp, float freq)

expASWS_SetierbEfectOnifloat famp, float freq)

expASWS_GetSteerangle()

expASWS_GetSteerVelocity()

This function is used in conjunction with Direct
Torque Mode, and it delivers the torgue valus.

This function is used in conjunction with Direct
Positicn Meode, which carries the angle value of
the handle.

Activates / deactivates Sine Efect.

Activates / deactivates Rumble Effect.
Activates Pot hole Effect.

Activates the Collision Effect.

Activates the Bump Effect.

Activates the Kerb Effact.

Returns information about the current angle
{position} value of the handle.

Returns information allout the current rotational
speed value of the handle.

Page 73-32468

Page 74-3.2.4.7

Page 74-3248
Page 75-3.2.4.9
Fage 75-3.2.4.10
Page 7B- 3.2.4.11
Fage 7T6-3.2.4.12

Page 77 -3.2.4.13

Page 77 - 3.2.4.14

Page 78-3.2.415

expASWS_GetSteerinTorqual)

expASWS_GetSteerOutTorquel)

Returns the toergue infermation currently input to
the metor.

Returns the Torgue valus information currantly
output from the motor.

Fage 78-3.2.4.18

Page 78-3.2.417

expASWS_GetSteerPulse()

Returns the current Pulse (position} value
Infarmation of the handle.

Page 79 -3.2.4.18

expASWS_GetErrorMumber()

If an errer occurs in Serve Drive, it returns an
errer cofe.

Page 79-3.2.419

expASWS_GetStatus()

Returns the current state of the Serva Drive.

Page 80-3.2.420

expASWS_GethotionStatus()

expASWS_Gethode()

expASWS_SetTuningMede(BOOL bactive)

expASWS_SetDirectingleTuningValue(float Velocity, float
fangle, float Acceleration, float Deceleration, float Jerk)

Returns the current operating state o the Serve
Maotar.

Returns the current mode state of INMO_ASWS.
This function is used in Tuning Program.
This function is used in the Tuning Pregram and

Is used to tune the rotaticnal speed of the
nandle.

Page 81-3.2.421

Page 81-3.2.422

Page 82 - 3.2.4.23

Page 82 -3.2.424

expASWS_ReadParameters()

Thiis function is used in Tuning Program.

Page 83 - 3.2.4.25

expASWS_SaveParameters{struct Mod_COEF ~coef)

This function is used in Tuning Program.

Page 83-3.2.426

expASWS_SetVehicleParamvalus(float fspeed, float f5tiffness,
fleat fFriction)

Thils function is used in Tuning Program.

Page 83-3.2.427
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The followings are detailed definitions of the function for INNO_ASWS.

3.2.4.1. int expASWS_Thread_Start()

*  Prepare for INNO_ASWS operation.
¢ Kernel initialization, network connection, Servo-On execution.
¢ ltincludes the function to be recovered automatically at the start.

e Return type is in type.

0 : Unknown
1: Success

3.2.4.2. void expASWS_Thread_Stop()

e Stop INNO_ASWS operation.

*  The kernel operation is stopped, the kernel is released, and Servo-Off is executed.
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3.2.4.3. void expASWS_SetActiveTorque(BOOL Active)

e Activate / deactivate the torque reaction force of the steering wheel.
e If Active = true, the state of INNO_ASWS is changed from Normal to Run.
e If Active = false, the state of INNO_ASWS is changed from Run to Normal.

0 : Not Active
1 : Active

% Note : It is called when ASWS status is Normal.

3.2.4.4. void expASWS_SetMode(int mode)

It is a function to set control mode of Steering Wheel.

* INNO_ASWS supports 3 modes, and the following modes can be selected.

* Inno Torque Mode : This is the torque control mode. Torque force is applied by
internal formula. (refer to 3.2.3.6)

e Direct Torque Mode : It is the torque control mode and reflects the torque value
inputted by the user (refer to 3.2.3.7)

* Direct Position Mode : This is the position control mode, which reflects the value of

the handle angle by the user (refer to 3.2.3.8)

0 : Inno Torque Mode
1 : Direct Torque Mode
2 : Direct Position Mode

% Note : When switching from Position Mode to Torque Mode, the time to change
depends on the angle of the handle. The larger the angle, the longer the
switching time of the steering wheel. (Maximum travel time: approx. 4 ~ 5 sec.)
This is because the state of the servo drive needs time to stabilize.

% Note : It is called when the status of ASWS is Run.

File:InnoASWS (L7NH v1.0) Manual (ENG)-S1111-035.docx

Page 73/96
Date: 11/11/2019 d



Technical Manual INNOSIMULATION

3.2.45.

3.2.4.6.

void expASWS_SetVehSpeed(float Speed)

e This function is used with Inno Torque Mode, which carries the necessary vehicle
speed value for Inno Torque Mode internal formula.
e Use after switching to Inno Torque Mode.

¢ The maximum input value of the vehicle is 0 ~ 260 km/h.

Vehicle speed (km/h)

Note : It is called when the status of ASWS is Run.

void expASWS_SetTorqueValue(float fTorque)

e This function is used with Direct Torque Mode and it transmits Torque value.
*  User after switching to Direct Torque Mode.
* Generates the reaction force of the handle with the torque value input by the user.

e The maximum torque input value is -8.59 ~ 8.59 Nm.

Torque (N.m)

Note : It is called when the status of ASWS is Run.
Note : Caution is required because it reflects user’s input value.
Note : Input value should be ‘0’ at the end of simulation or system shutdown.
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3.2.4.7. void expASWS_SetDirectAngleValue(float fAngle)

3.2.48.

This funtion is used in conjunction with Direct Position Mode, which carries the
angel value of the handle.

Be sure to use after switching to Direct Position Mode.

Controls the angle of the handle entered by the user.

The maximum input value of the handle angle is ENDSTOP_ANGLE set in the
Config_ ASWS_NH.ini file.

Handle angle (degree)

Note : It is called when the status of ASWS is Run. The program is controlled using the
SetTimer () function.(Checked in the sample source)

void expASWS_SetEffectOnOff(float famp, float fhz, BOOL bActive)

Enable / disable Sine Effect.

When bActive = true, you can reproduce the effect of adding handle vibration.
When bActive = false, turn off the vibration of the handle.

famp adjust the strength of vibration of the handle, the larger the value, the greater
the intensity of vibration.

fhz controls the vibration period, and the larger the value, the more the vibration

period increases.

famp : intensity of vibration
fhz : vibration period
bActive : Use or Not use

% Note : It is called when the status of ASWS is Run. Available in Inno / Direct Torque
Mode.

File:InnoASWS (L7NH v1.0) Manual (ENG)-S1111-035.docx
11/11/2019

Date:

Page 75/96



Technical Manual INNOSIMULATION

3.2.4.9. void expASWS_SetRumbleEffectOnOff(float famp, BOOL bActive)

* Activate / deactivate Rumble Effect.

*  When bActive = true, reproduces the effect of driving a gravel road.

*  When bActive = false, turn off the vibration of the handle.

* famp adjusts the strength of vibration of the handle, the larger the value, the

greater the intensity of vibration.

famp : intensity of vibration
bActive : Use or Not use

% Note : It is called when the status of ASWS is Run. Available in Inno / Direct Torque
Mode.

3.2.4.10. void expASWS_SetPotholeEffectOn(float famp)

e Activate the pot hole effect.
* Reproduces the effect of driving the pot hole route when famp values are applied.

* If the famp values are 0, they are deactivated.

famp : intensity of vibration

% Note : It is called when the status of ASWS is Run. Available in Inno / Direct Torque
Mode.
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3.2.4.11. void expASWS_SetCollisionEffectOn(float famp)

* Activate Collision Effect.
* Reproduce collision effect when applying famp values.

e |f the famp values are 0, they are deactivated.

famp : intensity of vibration

% Note : It is called when the status of ASWS is Run. Available in Inno / Direct Torque
Mode.

3.2.4.12. void expASWS_SetBumpEffectOn(float famp)

e Activate Bump Effect.
* Reproduce bump effect when applying famp values.

e If the famp values are 0, they are deactivated.

famp : intensity of vibration

% Note : It is called when the status of ASWS is Run. Available in Inno / Direct Torque
Mode.
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3.2.4.13. void expASWS_SetKerbEffectOn(float famp)

e Activate the Kerb Effect.
*  When famp values are applied, the road kerb effect is reproduced.

e |f the famp values are 0, they are deactivated.

famp : intensity of vibration

% Note : It is called when the status of ASWS is Run. Available in Inno / Direct Torque
Mode.

3.2.4.14. float expASWS_GetSteerAngle()

* Returns the current angle (position) value information of the handle.

* Return type is float type.

The current angle value of the handle (degree)

% Note : It is called when the status of ASWS is Run.
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3.2.4.15, float expASWS_GetSteerVelocity()

* Returns the current rotational speed value information of the handle.

e Return type is float type.

Current rotational (degree/s)

% Note : It is called when the status of ASWS is Run.

3.2.4.16. float expASWS_GetSteerinTorque()

e Torque value information currently input to the motor is returned.

e Return type is float type.

Input Torque value (N.m)

% Note : It is called when the status of ASWS is Run.

3.2.4.17. float expASWS_GetSteerOutTorque()

e ltreturns the Torque value information currently output from the motor.

¢ Return type is float type.

Output Torque value (N.m)

% Note : It is called when the status of ASWS is Run.
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3.2.4.18. float expASWS_GetSteerPulse()

e Returns the current Pulse (position) value information of the handle.

e Return type is float type.

Current pulse value (pulse)

% Note : It is called when the status of ASWS is Run.

3.2.4.19. unsigned short expASWS_GetErrorNumber()

e |f an error occurs in Servo Drive, it returns an error code.

e Return type is unsigned short type.

Servo Drive error code (Refer to Figure 19)

% Note : It is called when the status of ASWS is Run.
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3.2.4.20. int expASWS_GetStatus()

e Returns the current status of Servo Drive.

e Return type is int type.

. Power Down

: Recovery

: Power On

: Normal (System Ready)
: Run (System Activation)
: Calibration

-1 : Unknown

-2 : Communication Error
-3 : Overload Error

ga b~ W NP O

% Note : It is called when the status of ASWS is Run.
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3.2.4.21. int expASWS_GetMotionStatus()

* ltreturns the current operation status of servo motor.

e |f torque or position command is not executed, the command is waited in standstill
state.

¢ DiscreMotion value is returned when position command is executed, and
ContinuousMotion value is returned when torque command is executed.

e Return type is int type.

1: Error Stop : Emergency stop status

2 : Disable : Servo off state

3 : Stopping : Axis stopping

4 : Homing : Homing

5 : Standstill ; Waiting for command

6 : DiscreMotion : Executes position command
(in position mode call)

7 : ContinuousMotion : Executes torque
command (when calling torque mode)

% Note : It is called when the status of ASWS is Run.

3.2.4.22. int expASWS_GetMode()

* Returns the current mode status of INNO_ASWS
e Return type is int type.

0 : Inno Torque Mode
1 : Direct Torque Mode
2 : Direct Position Mode

% Note : It is called when the status of ASWS is Run.
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3.2.4.23.void expASWS_SetTuningMode(BOOL bActive)

e This function is used in Tuning Program.

¢ Used when switching from Inno Torque Mode to Tuning Mode.

bActive (0 : Activation, 1 : Disabled)

% Note : It is called when the status of ASWS is Run.

3.2.4.24. void expASWS_SetDirectAngleTuningValue(float Velocity, float fAngle, float

Acceleration, float Deceleration, float Jerk)

This function is used in conjuction with Direct Position Mode, which carries the
angle value of the handle.

* Be sure to use after switching to Direct Position Mode.

*  Controls the angle of the handle with the handle angle value entered by the user.
¢  The maximum input value of the handle angle is ENDSTOP_ANGLE set in the
Config_ ASWS_NH.ini file.

*  Used to tune the speed of the steering wheel in the tuning program.

bActive : Rotation speed of the handle

fAngle : Handle angle (degree)

fAcceleration : Rotation acceleration of the
handle

fDeceleration : Rotation deceleration of the
handle

fJerk : the value for the instantaneous or delayed
rotation of the handle

% Note : It is called when the status of ASWS is Run. The program is controlled using the
SetTimer() function.(Checked in the sample source)
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3.2.4.25. void expASWS_ReadParameters()

e This function is used in Tuning Program.

¢ Used to read configuration parameter values in Config_ ASWS_NH.ini file.

% Note : It is called when the status of ASWS is Run.

3.2.4.26. void expASWS_SaveParameters(struct Mod_COEF *coef)

e This function is used in Tuning Program.

Used to write the tuning setting value to the setting parameter value of the
Config_ ASWS_NH.ini file.

e The values to be written are the values of ENDSTOP_ANGLE and DEAD_ZONE.

% Note : It is called when the status of ASWS is Run.

3.2.4.27. void expASWS_SetVehicleParamValue(float fspeed, float fStiffness, float fFriction)

e This function is used in Tuning Program.

* Used to write the tuning setting value to the setting parameter value of the
Config_ASWS_NH.ini file.

e Write Value is Stiffness and Friction value per speed.
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% Note : It is called when the status of ASWS is Run.

3.2.5. Library Call Sequence

The following is a flowchart of the library call.

| expASWS_Thread_Start() |

NO e

_.-——-"'7____ expASWS_GetStatus() == ____7"'-——-__
e— _ HNORMAL —

{YES

expASWS_SetActiveTorque(true)

|

_— expASWS_GetStatus() == T
—~ RUN —

{YES

= expASWS_SethMode() =

@: Inne Torgue Made

: Direct Torgue Meds 2: Direct Position Mode

expASWS_SetVehSpeed(speed) expASWS_SetTorqueValue(torgue) expASWS_SetDirectAngleValue(angle)

Figure 61. Library Call Flowchart
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3.3. Tuning Program

INNO_ASWS provides a tuning program that allow the user to perform tuning / control directly.

3.3.1. File Path

The Tuning program is provided in the USB package below.
Tuning program is only 32bit program.

% Note : The Tuning Program must be run as an administrator.

out =] BackupRegister txt
m 3201t B npCapinstaller.exe fz| CFLS_Servo_Parameter.ini
4t ———> 5| Readmetxt | | parameter.cut
ﬁl Setup_Driver CM_0.82.0_32bit.msi =] Sample_Ks21.xml
32bit 8! setup_MXP-ASw_Single_x64(x86)_160831.msi
01.Driver Install File 64bit
02 Library 32bit _l Cenfig ASWS_NH.ini
INNO_ASWS{L7NH-v1.0) —3 | | 03.Tuning Program aabit J Config_ASWS_NH_Tuning.ini
04.Manual %] INNO_ASWS_MH.dIl
05.5ample Scurce BRE INNC_ASWS_MH.lib
5 bt B INNO_ASWS_NH_Im.h
G4bit

] Config_ASWS_MH.ini

2] Config_ASWS_MH_Tuning.ini

(2] INNO_ASWS_NH.dII

@ InNoASWS_Tuning_ProgramiNH).exe
% PEGRP32C.DLL

T INncASWS(L7NH_V1.0)_Manual(ENG)-50315-246 pdf
T InnoASWS(LTNH_v1.0)_Manual(KOR)-50314-035 pdf

L——> | SampleASWS(NH)

Figure 62. Tuning Program File Path
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3.3.2. Tuning Program Screen Configuration

The

following is the screen configuration of the Tuning Program and consists of 9 segments in

total.

@ Information : You can start / stop ASWS by using ASWS status check and control
button.

@ Control Mode : You can select 3 modes.

(@ Parameter Tuning : You can check and modify parameters in the Config_ ASWS_NH.ini
file and save them.

@ ASWS Effect : You can check effect in Inno / Direct Torque Mode.

® Vehicle Mode : In Inno Torque Mode, you can select driving or tuning mode.

® Tuning : Tuning parameters can be adjusted in real time when tuning mode is selected,
and parameter value can be changed by clicking Set button.

@ Input Direct Torque : You can input Torque value in Direct Torque Mode.

Input Direct Position : You can input Angle value in Direct Position Mode.

© Steering Display : You can check the current angle, torque, and speed of the steering
wheel in a graph.

@ INnoASWS Tuning Program 1.0(L7NH) - X
[ Information [ Control Mode ] [ Parameter Tuning ]
Angle(deg) : 0.00 [7 ASWS Active Read save
Vel d + 0.00 ASWS START " Inno Torque
elocty(degfs) Speed(km/h) | Stffness | Friction No | Coef [ value [ content
Torqueln(N.m) : 0.00 ASWS STOP [] 5.16 57.50 1 ENDSTOP_ANGLE 540 Handle maximum rotation angle
. " Direct Torque 1~10 5.00 50.00 2 DEAD_ZONE 0.00 Angle range to recognize as 0
Position(Pulse) : 0.00 020 Fr 2000
: 20 ~ 30 5.00 50.00
TorqueOQut(N.m) : 0.00 P 30 40 5.00 55.00 [ Input Direct Torque ]
ErmorCode : 0 40 ~ 50 5.00 55.00
Status : Power Down 50 ~ 60 5.00 55.00 Torque: [0.0 H.m (-8.59 ~ 8.59) Gl

DMDUUH Status: o 70 ~ 80 5.00 55.00

60 ~ 70 5.00 55.00

80 - 00 S0 55.00 [ Input Direct Position ]
Mode : 0 90 ~ 100 5.00 55.00

" ) 1 Angle: [0.0 . [100
[ ASws Effect ] [ Force Feedback Testing Mode ] 100~ 110 200 200 a e APPLY

" Testing Mode On 120 ~ 130 5.00 55.00 Velocity: |10000 Deceleration: (100 Jerk: |30
iz LI 9 130 ~ 140 5.00 55.00
o Speed: 1 140 ~ 150 5.00 55.00
15 10 50 150 ~ 160 6.00 55.00 [ Steering Display ]
. s sl 160 ~ 170 6.00 55.00 S = —
I Rumble | 1.0 50 Force Feedback Tuning Mode 170 ~ 180 6.00 55.00 “ Angle  Torque ¥ Vel
- ; 180 ~ 190 6.00 55.00
Tuning Mode On 190 ~ 200 6.00 55.00 — — —
PotHole | [ 1.0 o 200 ~ 210 .00 2500 Angle Torque Velocity
Speed: f—————————— 0 210 ~ 220 6.00 55.00

220 ~ 230 6.00 55.00
Colision 1.0 10 stiffiess: ————— 0.00 230 ~ 240 6.00 55.00
240 ~ 250 6.00 55.00
Friction: |——— 0.00
250 ~ 260 6.00 55.00
Bump 1.0 L0

Kerb 1.0 1.0

110 ~ 120 5.00 55.00

Set

Figure 63. Tuning Program Screen Configuration
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3.3.3. How to use Tuning Program

3.3.3.1. Information

Through ‘Information’, you can check the status information of INNO_ASWS in real time, and
control INNO_ASWS using button.

[Information]

Angle(deg) : 0.00 [1ASWS Active
Velocity(deag/s) : 0.00 ASWS START
TorgueIn(M.m} : 0.00 ASWE STOP
Paosition(Pulse) : 0.00

TorqueQut(M.m) : 0.00

ErrorCode @ 0

Status : Power Down
Maotion Status :
Mode : 0

Figure 64. Tuning Program Information Part

e  Activation step of ASWS

1) Click the ASWS Start button to set the status of ASWS from Init to Normal.
2) Check the ASWS Active button to set the ASWS status to Run.

% Note : If you click ‘ASWS START button, the handle is automatically recovered to
0. When it reaches 0 degree, it is changed to Normal.
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The following table describes the components of Information.

tem Description
Angle Displays the position of the current handle as [degree] value
Velocity Displays current handle speed as [degree / s] value
Torqueln Displays the input torgue value [N.m] of the current handle
Position Display the current position of the handle as [Pulse] value
TorgueQut Displays the output torgue value [N.m] of the current handle
ErrorCode Error code display when servo drive error occurs
Current ASWS status indication
- Power Down: Servo Off
- Recovery: Kernel initialization and original position value storage
- Normal: ASWS ready to use
Status - Run: The state in which the reaction torqgue is generated

- Calibration: Calibration is in progress

- Communication_Error: Status when communication problem with servo motor
- Qverload_Error: The state that occurs when the load exceeds the limit torgue.

- Unknown: Unknown error

Motion Status

Current ASWS motion operation status indication

- Error Stop: Emergency stop status

- Disable: Servo off state

- Stopping: Axis stopping

- Homing: Homing

- Standstill: Waiting for command

- DiscreMotion: During position command execution (when calling position mode)
- ContinuousMotion: Executes torque command (when calling torque mode)

- |_Torgue : Inno Torgue Mode

Mode - D_Torque : Direct Torgue Mode
- D_Position : Direct Position Mode
ASWS Active Create Reaction Force Status: Switch from Normal to Run
ASWS Start Servo Motor Power On
ASWS Stop Servo Motor Power Off
Calibration Specify the neutral position of the handle

Date:
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3.3.3.2. Control Mode

Control Mode can select 3 modes provided by INNO_ASWS, and the corresponding mode is
activated when selected.

% Note : Select after INNO_ASWS is in Run state.

[ Control Mode ]

(3 Inno Torgue

() Direct Torque

() Direct Position

Figure 65. Tuning Program Control Mode ItE

The following table describes the components of ‘Information’.

ltem Description

Inno Torgue Torgue control mode, torque is applied by internal formula.

Direct Torque Torque control mode, which reflects the value of the torque input by the user.

This is a position control mode and reflects the value of the handle angle input by

Direct Position
the user.
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3.3.3.3. Inno Torque Mode

Inno Torque Mode (refer to 3.3.3.2.) is a mode in which a reaction force is generated by the
Inno-formula as described above. Inno Torque Mode is divided into 4 parts as below.

@ INNcASWS Tuning Program 1.0(L7NH; - X
[ Information ] [ Control Mode ] [ Parameter Tuning ]
Angle(deg) : 0.00 LiASWo Ac Read save
. € Inno Torque
/' ASWS START
Uenncsan o L | Speed(Knyh) | Stffness | Fction | | No | Coef [ Vae [ Content
Torqueln(N.m) : 0.00 EreG [ 5.16 57.50 1 ENDSTOP_ANGLE 540 Handle maximum rotation angle
€ Drect Torque 1~10 5.00 50.00 2 DEAD_ZONE 0.00 Angle range to recognze as 0
Postion(Pulse) : 0.00 105 o0 2000
20 ~ 30 5.00 50.00
TELDEIE G  Diect Postion 30 ~ 40 5.00 55.00 [ Input Direct Torque ]
ErorCode : 0 40 ~ 50 5.00 55.00
Status : Power Down 50 ~ 60 5.00 55.00 Torque: [0.0 N.m (8,59 ~ 8.59) M
60 ~ 70 5.00 55.00
Motion Status : 70 ~ 80 5.00 55.00
v 80~ 50 e pdpe [ Input Drect Postion ]
Mode : 0
90 ~ 100 5.00 55.00
100 ~ 110 5.00 55.00 Angle: |0.0 ; [100 APPLY
[ ASWS Effect ] [ Force Feedback Testing Mode ] Heat2s T3 1] o Acceleration: _weny |
 Testng Mode On 120 ~ 130 5.00 55.00 Velocky; [10000 Deceleration; [100 Jerk: [50
Ao Feq ? 130 ~ 140 5.00 55.00 ‘ | I
r& 3 Speed: |—————— 0 140 ~ 150 5.00 55.00
208 e 50 150 ~ 160 6.00 55.00 [ Steerng Dispay ]
160 ~ 170 6.00 55.00
™ Rumble 1.0 5.0 [ Force Feedback Tuning Mode ] 170 ~ 180 6.00 55.00 ¥ Angle ¥ Torque ¥ Velocty
- - 180 ~ 190 6.00 55.00
€ Tuning Mode On 190 ~ 200 6.00 55.00 b = —
Pot Hole 1.0 1.0 200 ~ 210 6.00 55.00 Angle Torqu Velocit
Speed: f——— 0 210 ~ 220 6.00 55.00 P S H : FIN S H H H
r " 220 ~ 230 6.00 55.00 . : :
Colision 1.0 1.0 stiffness: f—"—"—" 0.00 230 ~ 240 6.00 55.00
240 ~ 250 6.00 55.00
Friction: _j———————————0.00
g | [0 [10 250 ~ 260 6.00 55.00 : :
set ol TR S i
Kerb 1.0 1.0 x

Figure 66. Inno Torque Mode

When activated by selecting Inno Torque mode, you can select test mode and tuning mode in
item (1).

[Force Feedback Testing Mode] of the item (1) is a mode in which the reaction force of the
steering wheel is applied according to the vehicle speed by using a parameter (item (2)) in the
Config_ ASWS_NH.ini file. In [Force Feedback Tuning Mode], You can tune the reaction force of
the steering wheel in real time by adjusting the stiffness and friction according to the speed.
Parameter value in item (2) is modified when the Set button is clicked and the tuned value is
automatically saved in the Config_ ASWS_NH.ini file when the Save button is clicked.

% Note : If parameter value is changed in tuning mode, parameter value changed in
[Force Feedback Testing Mode] is applied only when Read button is pressed.

(3) is the parameter tuning part of the Config  ASWS_NH.ini file for ENDSTOP_ANGLE and
DEAD_ZONE, and ENDSTOP_ANGLE and DEAD_ZONE can be changed and saved in the ini
file.

(4) is a part about the additional effect when the mode is Inno Torque, and Amp and Freq for
each effect can be applied in real time. The applied value is saved in the
Config_ ASWS_Tuning.ini file when the Save button is clicked.
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3.3.3.4. Direct Torque Mode

Direct Torque Mode (refer to 3.3.3.2) is a mode in which the reaction force input by the user is
directly reflected. In Direct Torque Mode, it is divided into 1 part as shown below.

@ InnoASWS Tuning Program 1.0(L7NH) - X
[ Information ] [ Control Mode 1 [ Parameter Tuning ]
Angie(deg) : 0.00 I ASWS Active Read —
Velocity(degfs) : 0.00 ASWS START € Tnno Torque
elocity(degfs) Speed(Kmjh) | Stiiness | Friction _| [ Mo [ Coef [Valie [ Content
Torgueln(N.m) : 0.00 ASWS STOP o 5.16 57.50 1 ENDSTOP_ANGLE 540 Handle maximum rotation angle
. € Drect Torque 1e10 5.00 50.00 2 DEAD_ZONE 0.00 Angle range to recognize s 0
Position(Pulse) : 0.00 1020 B o
B 20 ~ 30 5.00 50.00
TorqueOut(N.m) : 0.00 P 3030 200 2500 [ Input Direct Torque ]
ErforCode : 0 40 ~ 50 5.00 55.00 F
.+ powrer Dow 50 ~ 60 5.00 55.00 Torque: [0.0 N.m (.59 ~ 8.59) APPLY
Status : Power Down 50 ~ 70 5.00 55.00
Motion Status : 70 ~ 80 5.00 55.00
TIRINELSE € a0 00 200 200 [ Input Direct Position ]
Mode : 0 y X
90 ~ 100 5.00 55.00
100 ~ 110 5.00 55.00 Angle: [0.0 : [100 APPLY
[ ASWS Effect ] [ Force Feedback Testing Mode ] 10 - 120 oo 200 “ Acceleraton
" Testing Mode On 120 ~ 130 5.00 55.00 Velocity: |10000 Deceleration: |100 Jerk: |50
fup [Eg e 130 ~ 140 5.00 55.00
ST Speed: —— 140 ~ 150 5.00 55.00
e 1.0 5.0 150 ~ 160 6.00 55.00 [ Steering Display ]
160 ~ 170 5.00 55.00
rumble [ 10 [ 58 [ Force Feedback Tuning Mode ] 170 ~ 180 6.00 55.00 ¥ Angle I Torque W Velocity
- ’ 180 ~ 190 6.00 55.00
Tuning Mode On 190 ~ 200 6.00 55.00 b = h—
PotHole | [ 1.0 1o 200 ~ 210 .00 55.00 Angle Torque Velocity
Speed: f——————— 0 210 ~ 220 5.00 55.00
220 ~ 230 6.00 55.00
Colision 1.0 10 Stiffness: —06909—0o—0 0.00 230 ~ 240 6.00 55.00
240 ~ 250 6.00 55.00
Friction: |————————————— 0.00
250 ~ 260 6.00 55.00
Bump 10 10
Set
Kerb 1.0 1.0
T T

Figure 67. Direct Torque Mode

When Direct Torque Mode is activated by selecting it, item (1) is activated.

In the item (1), the torque value can be applied by using the slider bar as input by the user. In
Tuning Program, the reaction force can be sensed in real time by the value of torque input by
the user.

% Note : Direct Torque Mode is used when the user wishes to control the reaction force of
the steering wheel by using Steering Torque value in the dynamics of the simulation
engine.

% Note : Be careful not to input too large a value because it is to check if tuning program
is running. (For example, input about 0.4, check if it is driven, and increase it by 0.1 to
determine the force. Change it to 0.0 at the end.
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3.3.3.5. Direct Position Mode

Direct Position Mode (refer to 3.3.3.2) is a mode that reflects the angle entered by the user. In
Direct Position Mode, it is divided into 1 part as below.

@ INNGASWS Tuning Program 1.0(L7NH) - X
[ Information ] [ Control Mode ] [ Parameter Tuning ]
Angle(deg) : 0.00 [~ ASWS Active Read &

Vel d : 0.00 ASWS START " Inno Torque

elocity(degfs) Speed(Kmjh) | Stiiness | Friction _| [ Mo [ Coef [Valie [ Content

Torqueln(N.m) : 0.00 /i [ 5.16 57.50 1 ENDSTOP_ANGLE 540 Handle maximum rotation angle

ASWS STOP
X " Direct Torque 110 5.00 50.00 2 DEAD_ZONE 0.00 Angle range to recagnize as 0
Position(Pulse) : 0.00 1020 o0 20,00

: 20 ~ 30 5.00 50.00
TorqueOut(M.m) : 0.00 e 30~ 0 500 55.00 [ Input Direct Torque ]
ErrorCode : 0 40 ~ 50 5.00 55.00

Status : Power Down 50 ~ 60 5.00 55.00 Torque: |0.0 N.m (-8.59 ~ 8.59) APPLY

60 ~ 70 5.00 55.00
Motion Status : [ 70 ~ 80 5.00 55.00 N
s a0 - o0 200 2200 [ Input Direct Position ]
ode :
90 ~ 100 5.00 55.00
100 ~ 110 5.00 55.00 Angle: |0.0 : |100 APPLY
[ ASWS Effect ] [ Force Feedback Testing Mode ] 10 - 120 T 200 o Acceleraton
" Testing Mode On 120 ~ 130 5.00 55.00 Velocity: |10000 Deceleration: |100 Jerk: |50
o LR . 130 ~ 140 5.00 55.00
I & Speed: f———————— 0 140 ~ 150 5.00 55.00
208 1.0 5.0 150 ~ 160 6.00 55.00 [ Steering Display ]
160 ~ 170 6.00 55.00
I Rumble | 1.0 50 [ Force Feedback Tuning Mode ] 170 ~ 180 6.00 55.00 ¥ Angle ¥ Torque I Velocity
- . 180 ~ 190 6.00 55.00
Tuning Mode On 190 ~ 200 6.00 55.00 b b —_—
PotHole | [ 1.0 .0 200 ~ 210 5.00 55.00 Angle Torque Velocity
Speed: f——————— 0 210 ~ 220 5.00 55.00
220 ~ 230 6.00 55.00
Colision 10 1.0 stiffnesss ——0— 0.00 230 ~ 240 6.00 55.00

240 ~ 250 6.00 55.00

Friction: |——————————————— 0.00
ame | [0 [To 250 ~ 260 6.00 55.00
set
Kerb 1.0 L0

Figure 68. Direct Position Mode

When Direct Position Mode is activated by selecting it, item (1) is activated.

In the item (1), the angle value can be applied using the slider bar as entered by the user.

In the tuning Program, the handle can be controlled by the angle value input by the user.

You can also tune the speed of the handle according to Velocity, Acceleration, Deceleration, and
Jerk values.

The tuning value is saved in the Config_ ASWS_NH.ini file when the Save button is clicked.

% Note : Direct Position Mode is a mode related to autonomous driving and is used when
the user wants to directly control the angle of the steering wheel.
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3.3.3.6. Steerin

g Display

The Steering Display is used to check the angle, torque, and speed of the current steering
wheel in real time. You can check only the value you want by using the checkbox.

@ INNGASWS Tuning Program 1.0(LTNH) - x
[ Information ] [ Control Mode ] [ Parameter Tuning ]
Angle(deg) : 0.00 I7 ASWS Active Read Save
. y ¢ Tnno Torque
LT O M Speed(Kmjh) | Stiiness | Friction _| [ Mo [ Coef [Valie [ Content
Torgueln(N.m) : 0.00 ASWS STOP o 5.16 57.50 1 ENDSTOP_ANGLE 540 Handle maximum rotation angle
R - ¢ Direct Torque Lt s 5000 2 DEAD_ZONE 0.00 Angle range to recagnize as 0
B 20 ~ 30 5.00 50.00
anuue:ut(:-r:J : E-Dﬂ e 30~ 20 S0 55.00 [ Input Direct Torque ]
orCode : 40~ 50 5.00 55.00
RS st - 50 s 5.0 Torque: [0.0 N.m (-8.59 ~ 8.50) APPLY
Motion Status : 0 ;E . SE gsg ;;EE [ Input Direct Position ]
Mode : 0 30 ~ 100 5.00 55.00 —
~ (U . |100
[ ASWS Effect ] [ Force Feedback Testing Mode ] R 2o e WS bl ey |
Amp Freq (" Testing Mode On EE = 133 ggg g:gg Velocity: |10000 Deceleration: |100 Jerk: {50
Speed: f————— 1 140 ~ 150 5.00 55.00
I 1.0 5.0 150 ~ 160 6.00 55.00 [ Steering Display ]
[ Force Feedback Tuning Mode ] o ~170 9 B0 ¥ Angl P T ¥ Velocty
I Rumble [ 1.0 50 orce Feedback Tuning Mode 170 ~ 180 6.00 55.00 ngle orque elod
- o Hade O 180 ~ 190 6.00 55.00
uning Mode On 190 ~ 200 6.00 55.00 b = h—
PotHole | [ 10 10 200 - 210 .00 55.00 Angle Torque Velocity
Speed: f——————— 0 210 ~ 220 6.00 55.00
220 ~ 230 6.00 55.00
Colision 1.0 10 Stiffness: —06909—0o—0 0.00 230 ~ 240 6.00 55.00
Trarenr 0.00 240 ~ 250 6.00 55.00
wmo | [0 [0 1 250 ~ 260 6.00 55.00
Set
Kerb 1.0 10
T
Figure 69. Steering Graph Display
% Note : Graph applies only to 32bit tuning program.
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3.4. Sample Source

INNO_ASWS provides a basic sample source for seamless programming when you create your

own library.
The sample source is basically programmed for the necessary functions and the user can
individually develop the desired ASWS program through the sample source.

3.4.1. File Path

The sample source is provided in the following path in the USB package.

out =] BackupRegister txt
m 3201t B npCapinstaller.exe fz| CFLS_Servo_Parameter.ini
4t ———> 5| Readmetxt | | parameter.cut
ﬁl Setup_Driver CM_0.82.0_32bit.msi =] Sample_Ks21.xml
32bit 5 setup_MXP-ASw_Single_x64(x86)_160831 msi
01.Driver Install File 64bit
02.Library 3obit £| Config_ASWS_NH.ini
INNO_ASWS(L7NH-v1.0) — [ ] 03Tuning Program - ] Config ASWS_NH_Tuning.ini
04.Manual %] INNO_ASWS_MH.dIl
05.5ample Source BEE INNO_ASWS_NH.lib
5 bt [ INNO_ASWS_NH_Im.h
G4bit

42| Config_ASWS_NH.ini

| Cenfig ASWS_MNH_Tuning.ini

(2] INNO_ASWS_NH.dII

@ InnoASWS_Tuning_ProgramiNH) exe
% PEGRP32C.DLL

T INncASWS(L7NH_v1.0)_ Manual(ENG)-50315-246 pd?
T InnoASWS(LTNH_v1.0)_Manual(KOR)-50314-035 pdf

SampleASWS(NH)

Figure 70. Sample Source File Path
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3.4.2. Sample Source Screen Configuration

The following is the program screen structure that appears when the sample source is executed.
There are two kinds of screen configuration, as follows.

@O ASWS Control : Display current status of ASWS and enable Servo On / Off
® ASWS Mode : Switching and operating ASWS Mode

J} SampleASWS - LTMH(ver. 1.0.00 — >

ASVUS| Active Steering VWheel System) Control.

ASWS Status : PowerDown [ ASWS Active
angle : 0
ASWS OFF
Torgque : 0
!! Velocity : 0 CALIBRATION
ASWS Mode
" Inno Torque Mode [ Effect(Sine)

I
|

(" Direct Torgue Mode

L
i

(" Direct Position Mode

I
p ]

Figure 71. INNO_ASWS Sample Program Screen Configuration

11
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