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Liability and copyright

Liability and copyright

This manual and everything described in it are copyrighted. You may not copy this manual, in
whole or part, without written consent of Panasonic Electric Works Europe AG (PEWEU).

PEWEU pursues a policy of continuous improvement of the design and performance of its
products. Therefore we reserve the right to change the manual/product without notice. In no
event will PEWEU be liable for direct, special, incidental, or consequential damage resulting
from any defect in the product or its documentation, even if advised of the possibility of such
damages.

Please direct support matters and technical questions to your local Panasonic
representative.

Panasonic Electric Works Europe AG (PEWEU)
Caroline-Herschel-Strasse 100
85521 Ottobrunn, Germany

Tel: +49 89 45 354-1000

2 QS10005_V1.0_EN



Table of contents

Table of contents

T INErOAUCHION....ciiiee e —————— 4
LI == (o =T LU K] - o SO PERRRRN 4
1.2 ADOUL thiS AOCUMENT.......eiiiiitiiie ettt e e e e st e e e aab e e e e s anb e e e e e snrneeesaans 4
1.3 Related dOCUMENES. .....ooiiiiiiie ettt s et e e s e bt e e e e enbe e e e e nnneeas 4
1.4 AVaAIIabIe SOMWAIE.......cooiiiiiie et 5
2 Functional OVervIieW...........ccceiiiiiii s 6
BG4 T o T S 8
3.1 Recommendations fOr WIlNG...........eiiiiiiiiiiiiiie e e e e e e e e e st e e e e e e e sennnnreaeeeaaeas 8
3.2 Bottom side connectors of the Servo drive SYStemM..........cooviiiiiiiiiiiiii e 8
3.3 Top side connectors of the Servo drive SYStEML...........ooi i 9
3.4 Front side connectors of the servo drive SYStEM............cooviiiiiiiiiiiiiiiiee e 10
3.5 Connectors of the Omron NX1P2 host CONtroller............cooiiiiiiiiiiiie e 11
4 Create a project in Sysmac Studio.........cccceiiiiiiiinmmr e ———— 13
4.1 Install Sysmac Studio 0N YOUE PC......coo e 13
4.2 Create a new project in SySmMac STUIO........ccooiiiiiiiiiii e 13
4.3 AXIS CONFIGUIALION. .....oiiiii ittt e e e e e e e e e e e e e e e e e et bbb e e e eeaeeeeeaennrenaeees 17
4.4 Program a simple positionNing taSK.........c.uiiiiiiiiiiiiie e 18
4.5 Download and run the PrOJECL..........c.uiiii it ebre e e e 18
5 Help US IMPIrOVe..... i iecceccssr s s s e s snm s sss s s s e s e e e e r s mm s ssas s e e e e e e s nnmnsssssssssssennnnnnnnnannsnsnnnns 20
6 Record of changes.........ccccciiiiiiiiiiiir e ———————————— 21
7 Panasonic hotliNe.........ccceiiiiiiiis s 22

QS10005_V1.0_EN 3



1 Introduction

1 Introduction

1.1 Before you start

Before operating this product, read the safety instructions in the following manuals:

+ “SX-DSV03514, MINAS A6 Multi, Technical Reference — Integrated Safety Part”
+ “SX-DSV03508, MINAS A6 Multi, Programming Manual — PANATERM for Safety”

This product is for industrial use only.

Electrical connections must be made by qualified electrical personnel.

1.2 About this document

This “Quick Start Guide” is intended to help you set up a MINAS A6 Multi servo drive
system. It is based on information from the MINAS A6 Multi series manuals and the practical
experience of our engineers.

Step-by-step instructions will guide you through connecting an Omron NX1P2 host controller
to a MINAS A6 Multi servo drive system. You will also learn how to program a simple
positioning task in Omron's Sysmac Studio software. Communication is achieved using
EtherCAT.

In these instructions we assume that you are using a Windows 10 operating system.

Please refer to the original documentation of our servo drive systems for detailed
information. It is available free of charge in our Panasonic Download Center.

1.3 Related documents

Select the following links to download the documents from our Panasonic Download Center.
+ Safety specifications:

“SX-DSV03514, MINAS A6 Multi, Technical Reference — Integrated Safety Part”
» Information on wiring the MINAS A6 Multi servo drive system:

“SX-DSV03454, MINAS A6 Multi, Reference Specifications — Driver Module”
* Information on wiring the MINAS A6 Multi power supply module:

“SX-DSV03452, MINAS A6 Multi, Reference Specifications — Power Supply Module”
» Information on EtherCAT communication:

“SX-DSV03456, MINAS A6 Multi, Technical Reference — EtherCAT Communication
Specification”
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1 Introduction

Description of the servo driver functions:
“SX-DSV03455, MINAS A6 Multi, Technical Reference — Functional Specification”

Information on safety programming:
“SX-DSV03508, MINAS A6 Multi, Programming Manual — PANATERM for Safety”

Information on how to reduce electromagnetic interference (EMI):

“Recommendations for EMC-compliant wiring of servo drivers and motors”

Related Quick Start Guides:

“QS10000, MINAS A6 Multi, Position control with Beckhoff host controller over EtherCAT”
“QS10001, MINAS A6 Multi, Ethernet over EtherCAT with PANATERM”

“QS10002, MINAS A6 Multi, Safe Torque Off (STO)”

“QS10003, MINAS A6 Multi, Safe Stop 1 (SS1)”

“QS10004, MINAS A6 Multi, Safe Speed Monitoring (SSM)”

“QS10006, MINAS A6 Multi, Position control with TRIO host controller over EtherCAT”

14 Available software

The following software is available free of charge in our Panasonic Download Center:

PC configuration software PANATERM for MINAS A6 Multi, 32 bit, or PC configuration
software PANATERM for MINAS A6 Multi, 64 bit

Panasonic ESI file

The following software can be downloaded from Omron’s Web site (https://www.omron.eu./
en/home):

QS10005_V1.0_EN
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2 Functional overview

2 Functional overview

A Panasonic MINAS A6 Multi servo drive system includes a power supply module, one

or more 400V driver modules, and one or two motors connected to each driver module.
Communication can be achieved through EtherCAT with any host controller that supports the
CAN application protocol over EtherCAT (CoE).

Example

A servo drive system, consisting of a 15kW power supply module, an A-size 1.5kW two-axis
driver module, and two servo motors with a rated power of 1.0kW and 1.5kW, is connected
to an Omron NX1P2 host controller by an Ethernet cable to communicate via EtherCAT.

Use the following accessories:
* 1 x400V AC power supply cable
Connects the MINAS A6 Multi power supply module to the main power supply (400V AC).

* 1 x24V DC power supply cable
Connects the power supply unit (24V DC) and the host controller.

* 1 x grounding wire (M4 round terminal)

Connects the PE terminals of the power supply module and the driver module.
» 2 x Panasonic motor cable

Connects the motor and the driver module.
* 2 x Panasonic encoder cable

Connects the encoder and the driver module.

* 1 x Ethernet cable

Connects the PC and the host controller.

» 1 x Ethernet cable (used for EtherCAT communication)

Connects the host controller and the driver module.

* 1 x RJ11 communication cable (2 x RJ11 plug)
Connects the power supply module and the driver module.
+ 1 x feed bus bar (50mm) with end cap for the DC link bus (535V DC to 675V DC)

Connects the power supply module and the driver module.

» 1 x feed bus bar (50mm) with end cap for the control bus (24V DC)
Connects the power supply module and the driver module.
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2 Functional overview

M@ © @ ®) (6)

@ @
2P | saeie
‘li Lt £y
! S | vt
E & =
k.:::'
H
w
-
i & o
L o : -

()

(1) Power supply unit (24V DC)

(2) Omron NX1P2 host controller

(3) MINAS A6 Multi power supply module (400V AC, 15kW)
(4) Two-axis MINAS A6 Multi driver module (1.5kW)

(5) MINAS A6 servo motor B (1.5kW)

(6) MINAS A6 servo motor A (1kW)

(7) PC with Sysmac Studio

Set-up of a MINAS A6 Multi servo drive system - Position control with Omron NX1P2 host controller
and EtherCAT
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3 Wiring

3 Wiring

3.1 Recommendations for wiring

It is the customer's responsibility to apply the countermeasures that they consider necessary
to comply with current regulations on wiring, safety and reducing EMI.

Do not forget to meet the specifications indicated in the hardware manual for each of the
devices being wired. If any specifications in the manual conflict with the information in this
document, the manufacturer's manual takes preference.

For detailed information on reducing EMI, please refer to “Recommendations for EMC-
compliant wiring of servo drivers and motors”.

3.2 Bottom side connectors of the servo drive system

The image shows the most important connectors of a power supply module (left) and a
driver module (right). Please refer to the technical documentation for details about other
connectors.

1) X102: Main power supply (400V AC)
2) X11: Control power supply (24V DC)
3) X105A: Motor A
X105B: Motor B
X9A: Encoder A
6) X9B: Encoder B

Bottom view of power supply module (left) and driver module (right)

X11 connector (control power supply)

Connect the 24V DC control power supply to X11.
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3 Wiring

Wiring of the X11 connector

X102 connector (main power supply)

Connect the 400V AC main power supply cable to X102.

Wiring of the X102 connector

X105A and X105B connectors (motor connectors)

Connect the motor cable for servo motor A to X105A and the motor cable for servo motor B
to X105B.

2 5 (=
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Wiring of the X105A and X105B connectors

X9A and X9B connectors (encoder connectors)

Connect the cable of encoder A to X9A and the cable of encoder B to X9B.

Wiring of the X9A and X9B connectors

3.3 Top side connectors of the servo drive system

The image shows the most important connectors of a power supply module (left) and a
driver module (right). Please refer to the technical documentation for details about other
connectors.
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3 Wiring

(1) X1: Internal communication connector on power supply module
(2) X1A: Internal communication connector on driver module
(3) X6A: EtherCAT communication connector on driver module

Top view of power supply module (left) and driver module (right)

X1, X1A connectors (internal communication connectors)

Connect X1 and X1A with the RJ11 communication cable.

X6A connector (EtherCAT connector)

3.4

Connect an Ethernet cable between the EtherCAT connector of the host controller and X6A
of the driver module.

Front side connectors of the servo drive system

The image shows the most important connectors of a power supply module (left) and a
driver module (right). Please refer to the technical documentation for details about other
connectors.

(1) X7: USB connector (for driver configuration) on driver module
(2) X104: DC link bus connectors on power supply module and driver module (535V DC to 675V DC)
(3) X12: Control bus (24V DC) connectors on power supply module and driver module

Front view of power supply module (left) and driver module (right) with bus bars

X104 and X12 connectors (DC bus)

10

Attach the bus bars to X104 and X12 to connect the DC circuits of the power supply module
and the driver module.
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3 Wiring

Connectors for DC circuits with and without bus bars

X7 connector (for driver configuration)

The driver module is configured using the PC configuration software PANATERM. Use a
commercially available USB A to mini-B cable to connect the PC to the driver module.

(1) X7: USB connector on driver module

Connector X7 for PC connection

3.5 Connectors of the Omron NX1P2 host controller

The image shows the front view of the host controller.

(1) 24V DC power supply
(2) PORT1 EtherNet/IP connector
(3) PORT2 EtherCAT connector

Front view of Omron NX1P2 host controller

24V DC power supply

Connect this connector to 24V DC.
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3 Wiring

PORT1 EtherNet/IP connector

Connect an Ethernet cable between this connector and the Ethernet port of your PC.

PORT2 EtherCAT connector

Connect an Ethernet cable between this connector and the X6A connector of the driver
module.
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4 Create a project in Sysmac Studio

4 Create a project in Sysmac Studio

4.1 Install Sysmac Studio on your PC

The servo drive system is controlled with Omron's Sysmac Studio software. Install this
software and the Panasonic ESI file on your PC.

1. Download the Sysmac Studio software from Omron’s website and execute the
installation file.

2. Copy the Panasonic ESI file (Panasoni c_ M NAS_A6éMul ti _V*. xm )to C. \ Program
Files (x86)\ OVRON\ Sysmac St udi o\l ODevi ceProfil es\ Esi Fil es\
User Esi Fi | es on your PC.

3. Restart Sysmac Studio.

The download links can be found under Available software (page 5).

4.2 Create a new project in Sysmac Studio

Before you can connect your PC to the Omron NX1P2 host controller, you must create a new
project in Sysmac Studio.

1. Select the Sysmac Studio by icon on your desktop to start the software.

2. On the “Start Page”, select “New Project”.
Offline
. New Project
@ Open Project

L

fod” I
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4 Create a project in Sysmac Studio

3.

4.

14

Select the device and version number (see label of the host controller) and then

“Create”.

= Project Properties

Project name New Project

Author

Comment

Type

AR Select Device

Category Controller

Device NX1P2 v -9024DT1

Version 1.13

Standard Project A

Create

Select “Configuration and Setup” > “EtherCAT”
on the driver module to be connected.

Multiview Explorer

ne roller 0 v

v

-1
Node AddressINetwork conf

Item name Value

Model name Master
Product name Master
Number of Slav.

PDO Communi. 2000
PDO Communi.
Reference Clock
¢’ Cam Data S H Total Cable Len...
> Eve Fail-soft Operat...
Wait Time for S...
PDO communic
Revision Check.
Serial Number...
DC Synchronou.

CPU/Expansion Racks
& 1/0 Map
» T Controller Setup

» 5 Motion Control Setup

4 Data Trace Settings

Disable slav

> “AC Servo Driver”. Then double-click

Toolbox

All vendors

= Analog IO

= Encoder Input

[ Measurement Sensor

I Vision Sensor

H Digital Type Sensor
‘Communication Unit

¥ Junction Slave

Il Communication Adapter

Input Keyword

m MADLTQ1BF Rev:0x00010000
m MADLTQSBF Rev:0x00010000
m MADMZ2A4KBX Rev:0x00010000

il

m MADMZ2AAKBX Rev-0x00010000

The driver module is now connected to the master (host controller).

Node Address|Network configuration

= Master
Master

Select “Controller” > “Communications Setup...’

" to establish an Ethernet connection.

8 A T ©

Multiview Explorer ~ %

Online

Change !!eﬂce

Ctri+W

QS10005_V1.0_EN
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4 Create a project in Sysmac Studio

Select the connection method “Ethernet connection via a hub” and enter the default IP
address 192.168.250.001 for the host controller.

Make sure your PC uses an IP address in the same subnet, e.g. 192.168.250.50.

To check the communication, select “Ethernet Communication Test”. If “Test OK” is
displayed, the communication is active.

Select “OK” to save your settings.

¥ Connection type
Select a method to connect with the Controller to use every time you go online.

. Direct connection via Ethernet

. Remote connection via USB

O Ethemnet connection via a hub

@ Select one method from these options at every online connection.
M Direct connection via Ethernet
M Remote connection via USB
B Ethemet connection via a hub

¥ Remote IP Address

Specify the remote IP address.
192 . 168 . 250. 001

USB Communications Test  Ethernet Communications Test

Select the yellow triangle in the tool bar to go online.

When the host controller is in RUN mode, the new status is displayed on the lower
right.

Model name : NX-EC(

LI'—I Product name : NX-E(
r Revision: 1.2

Vendor : OMRON Co
Comment :

Controller Status

15
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4 Create a project in Sysmac Studio

8.

10.
11.

Right-click on the master and select “Write Slave Node Address” to set the node
address of the driver module.

Expand All

Collapse All

Calculate Trapsmission Delay Time of the Master

Compare and Merge with Actual Network Configuration

Get Slave Serial Numbers

Display Diagr Statistics Information

Display Production Information

Set a slave node address, e.g. 1, and select “Write”.

Update With Latest Actual twork Configuration

set from hardware, the setting has priority. In other cases, the adc

Reboot the driver module to update the node address.

After rebooting, stay in offline mode. Select the driver module and then “Edit PDO
Map Settings” to select the PDO mappings for your application.

F75 EtherCAT X
Node Address|Network configuration
= Master
ftem name Value

1

Enable Distributed Clock Enabled (DC SYNCO)

QS10005_V1.0_EN



4 Create a project in Sysmac Studio

12.  For example, select PDO mapping 4 and then “Apply” and “OK”.

PDO Map PDO entries included in Transmit PDO mapping 4 (Axis B)

Process Data Size : Input bit] / 11472 [bit] Index | Size IData typel PDO entry name I
OMETMEEETY I WARREYPY UM 0x683F.00 | 16 [bit] [ UINT | Error code (AxisB) |
Selection|Input/Output! Name | Fag |l 0x6841:00 161 UINT Statusword (Axis B)
() = No option - 0x6861:00 8 [bitl  SINT Modes of operation display (Axis B)

Output Receive PDO ma 1(AxisA) Editable 0x6864:00 32 [bit] DINT  Position actual value (Axis B)

Output Receive PDO ma| 2 (AxisA)  Editable 0x686C:00 32 [bit] DINT Velocity actual value (Axis B)

Output Receive PDO mapping 3 (Axis A)  Editable 0x6877:00 16 [bit] INT Torque actual value (Axis B)
0x68B9:00 16 [bit] UINT Touch probe status (Axis B)
0x68BA:00 32 [bit] DINT  Touch probe pos1 pos value (Axis B)

— No option - - S =
0x68FD:00 32 [bit] UDINT  Digital inputs (Axis B)

Output Receive PDO ma 1 (Axis B) Editable
Qutput Receive PDO ma 2 (Axis B)  Editable
Output Receive PDO mapping 3 (Axis B)  Editable

— No option

Input Transmit PDO mapping 1 (Axis A) Editable
Input Transmit PDO mapping 2 (Axis A) Editable
Input Transmit PDO mapping 3 (Axis A) Editable

No option

Transmit PDO mapping 1 (Axis B) Editable
Transmit PDO mapping 2 (Axis B) Editable
Transmit PDO mapping 3 (Axis B) Editable

Move Down Align
Add PDO Entry Delete PDO Entry
oK Cancel

4.3 Axis configuration

The driver module is a dual axis module. The steps below describe the configuration of
MC_Axis000. Use the same procedure to configure MC_Axis001.

1. Select “Motion Control Setup” > “Axis Settings” > “Add” > “Single-axis Position Control”
to add an axis.

Multiview Explorer

Controller 0 le Address|Network configul
new_Controller 0 v

urations and Setup —
EtherC/
1 Node1 : MADMZ2A
U/Expansion Racks
& /O Map

Group Settings
& Cam Data Settings
» Event Settings
i, Task Setti

A Data Trace Sett

2. For “Axis type”, select “Servo axis” and for “Output device 17, select
“MADM2A6KBX(E001)”.

A\d Configurations and Setup

¥ i EtherCAT Auis number

L Nodel: MADM2ABKBX (E0Q Motion control MC1: Primary periodic task
» = CPU/Expansion Racks Axis use
type Servo axis v
_ Control function Single-axis position control only ¥
» @ Controller Setup
Feedback control No control loop

< 1/0 Map

ettings Input devic ot
Input device 3
mp Output device 1 Node : 1 MADMZAGKBX({EOOT) v
Output device 2

v
¥ & Motion Control Setup Input device 1 <Not assigned> v
d nel

QS10005_V1.0_EN 17



4 Create a project in Sysmac Studio

3. Go to the “Detailed Settings” tab to make map the process data objects (PDO) to the
NX1P2 variables.

¥ Detailed Seftings
Reset to Default
| Function Name Device Process Data
Output (Controller to Device)
1 d

Node : T MADM2AGKBX(EQDT) 6040h-00.0(Receive PDO mapping 4 (Axis_Controlword (Axis A).6040_00)
Node : T MADM2AGKBX(EQUT) 6 Receive PDO mapping 4 (Axis_Target position (Axis A)_607A_00)
Node : 1 MADM2AGKBX(EQ0T) 6 0.0{Receive PDO mapping 4 (Axis Target velocity (Axis A)_60FF_00)
Node : T MADM2AGKBX(EQUT) 6072h-00.0(Receive PDO mapping 4 (Axis_Max torque (Axis A)_6072_00)
9. Max profile Velocity <Not assigned
11. Modes of operation Node : T MADM2AGKBX(EQ0T) 6060h-00.0(Receive PDO mapping 4 (Axis_Modes of operation (Axis AL
15. Positive torque limit value <Not assigned>
16. Negative torque limit value <Not assigned>
21. Touch probe function <Not assigned>
44, Software Switch of Encoder's Input [<Notassigneds | ¥ |
it Device to Controller)
d Node - T MADMZAGKEX(EODT) |~
Node : 1 MADM2AGKBX(EQOT) ¥ D(Transmit PDO mapping 4 (Axi_Position actual value (Axis 6064_00)
Node : T MADM2AGKBX(EO0T) | v | [606Ch-00.0(Transmit PDO mapping 4 (Axi_Velocity actual value (Axis 6l
25. Torque actual value Node : 1 MADM2AGKBX(EODT) | v D(fransmit PDO mapping 4 (Axi_Torque actual value (Axi A
27. Modes of operation display Node : T MADM2AGKEX(EO0T) v ||6061h-00.0(Transmit PDO mapping 4 (Axi_Modes of operation display_6061_00)

4. Setthe command pulse and travel distance per motor revolution.

The motors of the MINAS A6 Multi series have an encoder resolution of 23 bits
(8388608 pulses).

Multiview Explorer

new_Controller 0 v
=iy Il i
sl

/ w Unit
/Expansion Racks Unitof display © pulse @ mm @® um @ nm @ degree @ inch

< 1/0 Map ¥ Travel Distance

= Controller S C
» 7 Controller Setup Command p unt per motor rotation p

per motor rotation pus

Reference: Unit conversion formula
(1) Command pulse count per motor rotation [UDINT]

Number of puls jse] = =1 T TTATC PUSS COUNE per motor roaton L2 =1

3 [ g {2) Work travel distance per motor rotation [LREAL]

* Travel distany

4.4 Program a simple positioning task

This small demo program will show you how to start the positioning of the axis.

Select “Programming” > “POUs” > “Programs” > “Program0” > “Section0” and add the
function blocks MC_Power and MC_MoveRelative from the “Toolbox” window. Define
the variables as shown below.

[Ssediono pogamo -
| Er—
\

Datalype | intil valoe Retain | Constant | Commen e

WORD
MC_MoveRelative | g

Communications

80000000
|80000000

Powe
MC_Ais000— [-Mc_pudso00
bEnablePower
I

t

[-beusy

{-berror Ladder Tools
rorID - wrrorl
ErroriD[—wErrorlD Math

FB_MC_MoveRelative
MC_MoveRelative

MC_Axis000—| Axis
bStartMovement bMoveRelDone:
i

Ais|-MC_Axis000

ErroriD{—wErrorlDMoveRel 1

MC_CombineAres

4.5 Download and run the project

The project is now ready to be downloaded to the Omron NX12P host controller.
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4 Create a project in Sysmac Studio

Select the yellow triangle in the tool bar to go online, and then select “Synchronize” to
synchronize the project.

Select “Transfer to Controller ” and “Close” when the transfer is completed.

W] synchronization _

Y UNT

W SINT
v INT
UINT
W DINT
UDINT

W UINT

Turn the variable bEnablePower to TRUE to enable servo control. Turn
bStartMovement to TRUE to start the relative positioning of the axis.

new_Controller 0 v

QS10005_V1.0_EN 19



5 Help us improve

5 Help us improve

Please feel free to contact us if you have any questions, or if you have any suggestions for
improvement. In that case, we ask you to include the Quick Start Guide number in the email
subject line. You can find the number starting with "QS" on the cover page.

servo.peweu@eu.panasonic.com

+49 (0) 8945354-2750

20 QS10005_V1.0_EN
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6 Record of changes

QS10005_V1.0_EN, 2020.11

First edition
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7 Panasonic hotline

7 Panasonic hotline

Europe

Austria:
Benelux:
France:
Germany:
Ireland:

Italy:
Scandinavia:
Spain:
Switzerland:

United
Kingdom:

If you have questions that cannot be clarified by the manuals or online help, please contact

your sales office.

02236 / 2 68 46, info.pewat@eu.panasonic.com
0499 / 37 27 27, info.pewswe@eu.panasonic.com

01 /60 13 57 57, info.pewswef@eu.panasonic.com
089 / 45 354 2750, servo.peweu@eu.panasonic.com
01/4 60 09 69, info.pewuk@eu.panasonic.com

045 /67 52 711, info.pewit@eu.panasonic.com

46 / 8 59 47 66 80, info.pewns@eu.panasonic.com
91 /3 29 38 75, info.pewes@eu.panasonic.com

041 /799 70 50, info.pewch@eu.panasonic.com
01908 / 23 15 55, info.pewuk@eu.panasonic.com

North & South America

USA:

Asia

China:
Korea:
Taiwan:
Hong Kong:
Japan:

Singapore:

22

1877 /1624 7872, iasupport@us.panasonic.com

400-920-9200, https://industrial.panasonic.cn/ea/
+82-2-2052-1050, http://pidskr.panasonic.co.kr/
+886-2-2757-1900, https://industrial.panasonic.com/
+852-2306-3128, https://industrial.panasonic.com/
0120-394-205, https://industrial.panasonic.com/

+65 /635 92128, pewapfa@sg.pewg.panasonic.com
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