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Before using the product, thank you for using our Ethernet module board.

Safety Instruction

® To prevent injury and danger in advance for safe and correct use of
the product, be sure to follow the Safety Instructions.

® The instructions are divided as ‘WARNING’ and ‘CAUTION’ which
mean as follow.

& WARNING This symbol indicates the possibility of death or
serious injury.

& CAUTION This symbol indicates the possibility of injury or
damage to property.

® The meaning of each symbol in this manual and on your equipment
is as follows

& This is the safety alert symbol.
A This is the dangerous voltage alert symbol.

® After reading the manual, keep it in the place that the user always
can contact easily.

® Before you proceed, be sure to read and become familiar with the
safety precautions at the beginning of this manual. If you have any
guestions, seek expert advice before you proceed. Do not proceed if
you are unsure of the safety precautions or any procedure.

/™ WARNING

® Be cautious about dealing with CMOS elements of module board.
It can cause malfunction by static electricity.

® Connection changing like communication wire change must be done

with power off.
It can cause communication faulty or malfunction.

® Be sure to connect exactly between Inverter and module board.
It can cause communication faulty or malfunction.

® Check parameter unit when setting parameter.
It can cause communication faulty



.

Table of Contents

Chapter 1 INtrOQUCTION ......eeiviiiecie e sneas 1
Tl What 1S BNt . 1
12 GO ON NS ettt 1
Chapter 2 Ethernet Communication Module ............ccooveiieiiiiiiiene e 2
2.1 General Specification of Ethernet Communication Module.......................o..... 2
2.2 Layout of Ethernet Communication Module .........cooeveiiie e, 2
2.3 Terminal Block SPeCification .......ooviieii i 3
2.4 Control Terminal SPecCification ........covuiiii 4
2.5 Installation of Ethernet Communication Module.............ccooviiiiiiiiiiiii 4
2.6 Network Cable SpecCification. ..o 6
2.7 ProtoCol SEIECHON ...veiei e 7
2.8 485 ComMMUNICATION ... i 7
Chapter 3 LED INfOrMAatioN ........cueiiiiiiie s 8
3.1 Definition of the LED Signal ... 8
3.2 Ethernet Line Status LED ... 8
3.3 MOdBUS/TCP Status LED ...veeeeeeee e 9
3.4 Status LED of Ethernet/IP and Troubleshooting.........cocoovviiiiiiiiiiii, 10
Chapter 4 Ethernet Module related Keypad Parameter ............cccccovevvveiiecieecie e, 11
Chapter 5 General Function of Ethernet Communication ............ccccecvvevieeiieiie e, 15
5.1 Module Type (Module information, C 1) coomeeee e, 15
5.2 Module Version (Module version information, C 2).........oovveeiiiioiiiiiiii. 15
5.3 FBus Led (Module LED information, C 5) ..oovuuveiieeeiie e 15
5.4 Ethernet Module IP, Subnet Mask, Gateway Address (C10~21).............oov..... 16
5.5 Ethermnet SPeed (C 4) ..o 17
5.6 CIP INpUL INSTANCEIC 29) .. it 17
5.7 CIP Output INStANCE (C49) ...veeeeee e e 18
5.8 Para Status (C B1m84) ..o 18
5.9 Para Control (CH1mb4) ... 18
5.10 Comm UPDAte (CO9) ..vee i 19
Chapter 6 ModbUS/TCP Frame.........ccoveiiiiiiieiieceeie et 20
6.1 Modbus/TCP Frame StrUCUME........iiieiii e, 20
6.2  FUNCLION Code DeSCIIDLION. .. ettt e, 20
0.3 Read HoldiNg RIS el . ... 21
0.4 Read INPUL REGISTEN .uvi i 21
i



L

iIG5A Ethernet Option Manual

0.5 Write SINGlIe REGIS O ..o 22
8.6 WIIte MUIIDIE REGISIEI oo, 22
D7 EXCBDT FramM e, 23
0.8 EXception Frame StrUCIUME . ..., 23
8.9 EXCEPHON COOE TYD ot 23
Chapter 7 Ethernet/IP Frame...........coov e 24
7.1 Basic protocol CoNfIgUration ........vieiieii i 24
7.2 IMPICIE MESSATE ... vt 24
13 XD I MBS S0 et e 29
7.4 SUPPOIEd ODJECT . 29
7.5 Drive Fault RESEL ..o 34
7.6 AC Drive Object (Class 0x2A, INSTANCE 1) voovmerieii e 35
iii






L

Chapter I Introduction

Chapter 1 Introduction

1.1 What is Ethernet?

Ethernet communication module board connects the IGHA inverter to the
Ethernet network. It supports 2 kinds of protocol, Modbus/TCP and
Ethernet/IP.

Controlling and monitoring of inverter can be done by PLC sequence program
or any Master Module. Since Ethernet which constitutes Internet has been
used and IPv4 has been supported, wherever Internet can be done,
controlling and monitoring is possible. But, Ethernet network of the factory
has to be connected to Internet through gateway.

Installation time can be reduced and maintenance becomes easier just simple
wiring.

1.2 Components

—. Ethernet Communication Module board: 1 ea
—. Ethernet Module manual: 1 ea
—. Fixed Screw (M3): 2 ea
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Chapter 2 Ethernet Communication Module

2.1 General Specification of Ethernet Communication Module

Transmission Speed 10Mbps, 100Mbps
Transmission Method Baseband

Max. Extensible Distance )
between Nodes 100m (Node-Hub)
Max. Node Number Hub connection
Auto-Negotiation Supported

Max. Frame Size 1,500 bytes
Communication Zone Access CSMA/CD
Method

Frame Error Checking Method CRC32
Recommended TCP Socket 2 Sockets

2.2 Layout of Ethernet Communication Module

N2y, LNKG) SFDEI 6
Lo -t

il &

Download Connector
Status LED : ‘ ',';,.u:is';}'u'imi.;minmﬁ‘? Liig
CPU

Remote Connector
Protocol Select S/W
Console Select S/IW

LAN Port

Control Connector
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Chapter 2 Ethernet Communication Module

2.3 Terminal Block Specification

3A 3C P1L P2 P3 P4 CM

MO MG VR V1 CM I AM 5 5+

Pin No. Signal Description Cable color

1 TX+ Transmitting data Plus White / Yellow

2 TX- Transmitting data Minus Yellow

3 RX+ Receiving data Plus White / Green

4 NONE Not used Blue

5 NONE Not used White / Blue

6 RX- Receiving data Minus Green

7 NONE Not used White / Brown

8 NONE Not used Brown

% Make sure that cables connected to Pin1 and 2 are twisted together.
% Make sure that cables connected to Pin3 and 6 are twisted together.



.

iG5A Ethernet Option Manual

7
2.4 Control Terminal Specification
Terminal Description Specification
P1 ~ P4 Multi-function input terminal ]
1~4
CM Common terminal -
Power supply for external Output voltage : 12V
VR 053 %omer Max. output current : 100mA
P Potentiometer : 1~5 Kohm
V1 Input terminal for voltage Max. input voltage :
operation -10V ~ +10V input
Input terminal for current 0 ~ 20mA input
operation internal resistor : 250 ohm
Multi-function analog output Max. output voltage : 11[V]
AM ;
terminal Max. output current : 10mA
MO Multi-function terminal for Below DC 26V, 100mA
open collector
MG Ground terminal for external ]
power supply
3A Multi-function relay output Below AC 250V, 1A
A contact
Common terminal for multi-
3C . .
function relays
S+, S- 485 Communication terminal -
2.5 Installation of Ethernet Communication Module
Assembly order about the dedicated iGHA inverter for communication,
Ethernet communication module and keypad loader are described as below
steps.
A. Prepare the dedicated iG5A inverter for communication.
4



Chapter 2 Ethernet Communication Module

. Take off the upper cover (@, @) from a dedicated iG5A inverter for
communication.

. Install Ethernet communication module (@) on the inner cover of the
inverter (®). After installation of Ethernet communication module (@)
and then install the upper cover on the inverter. Connect the
communication and 1/O signal cable to control the inverter. On
completion of basic connection, install the upper cover (3) on the
inverter.

. The installation is completed.

. Please use the portable keypad (®) or remote keypad for panel
mounting because this communication module is non-loader type.

L Step 1 ] [ Step 2 b1 Step 3 ]

[ Step 4 Step 5

stlndustrial Systems |
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2.6 Network Cable Specification

Category 5 is used. Transmitting speed of category 5 is 100MHz and possible

up to 100Mbps.

Classification Detail Used
Unshielded .
UTP (U.UTP) | twisted pair | Maximum 200MHz, -~
cable Voice + Information (Data)+Low video signal
Maximum 100MHz
Foil screened Electromagnetic interruption (EMI) or
FTP (S.UTP) twisted pair electric stability considered,
cable Voice+ Information (Data) +
Low Video signal
Shielded Maximum 500MHz,
STP (S.STP) twisted pair Voice +Information(Data)+Video signal,
cable Replacement for 75Q coaxial cable

uTp
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2.7 Protocol Selection
For using the IG5A Ethernet module, you can select one of the Modbus/TCP
and Ethernet/IP 2 protocol with the switch on the J1.
Switch Switch State Protocol
I Left Modbus/TCP
Right Ethernet/IP
1 Up RS-485 Enable
Down RS-485 Disable
When the Module is in operation, changing the switch position does not
change the protocol.
The protocol is selected and set up according to the switch position at the
power—on or initialization of the module with the C99 parameter set to 1.
2.8 485 Communication
Connect the RS-485 communication cable to S+ and S- terminals on control
terminal block.
[Related Parameter]
drv [Drive mode] 4 (Field Bus)
Freq. [Frequency setting method] : 9 (Field Bus)
| 60 [Inverter number] 1 1~250
| 61 [Baudrate] : 3 (9,600 bps, Factory default)
| 59 [Communication protocol select] 0 (Modbus RTU)
- To use RS-485 communication through module, Set Drive mode and
Frequency setting method to Field Bus in advance.
- Only Modbus RTU protocol is supported.
- RS-485 communication can be used when J2 switch must be placed on up
state (485).
.
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Chapter 3 LED Information

3.1 Definition of the LED Signal

|IGBA Ethernet Communication Module, 4 LEDs which indicate the
Modbus/TCP state to the user are installed. In IG5A Ethernet Communication
Module, LEDs are displayed as below

NS
MS

DeviceNet

Ethernet/IP

LINK
MS
NS

SPEED | SPEED

Modbus/TCP

LINK
ERROR
CPU

3.2 Ethernet Line Status LED

LED Color Function
ON - It indicates the communication speed is 100Mbps.

OFF - It indicates the communication speed is 10Mbps.

ON - It indicates the communication module is ready to
communicate.

OFF - In case wiring of communication cable has a fault,
Link LED is turned Off. Check if wiring is correct.

Speed Green

Link Green
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3.3 Modbus/TCP Status LED

LED

Color

Function and Troubleshooting

CPU

Green

e Blinking — It means IG5A Ethernet Communication
Module CPU is operating normally when the power is
well supplied to IG5A Ethernet module.

e Off — Failure in power supply to the Ethernet
communication module. Re-install the module.

ERROR

Red

e Off — It means IG5A Ethernet Communication Module
module is normal without Error.

e On — It means IP address sets to 0.0.0.0 or
255.255.255.255. The IP address of 0.0.0.0 and
255.255.255.255 are reserved. Do not use the address.

e CPU and ERROR LEDs are blinking as same cycle —

1. It means inverter communication is interrupted. Turn
off the inverter power and then reinstall the module.

2. Data from inverter can not be updated to Ethernet
Module. Do Comm. Update or re-generated the power
again.

e CPU LED is blinking faster than ERROR LED blinking
cycle - IP address is conflicted in a network. Check if IP
address is appropriate.
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3.4 Status LED of Ethernet/IP and Troubleshooting

LED

Color

Function and Troubleshooting

NS

Green

e Off —It means Client and TCP are not connected.

e Blinking — It means UCMM communication is available
by registering Register after Client and TCP are
connected.

e On —It means the status is I/0O communicating
because Class 1 connection has completed.

Red

o Off — Normal network

e Blinking — It means Class 1 connection is interrupted
abnormally. Check if the Network cable and connection
state is correct.

e On - Displayed if there is an IP address that was just
configured is already in use on the network.

MS

Green

e On — It means communication module board is normal.

e Off — It means communication module board has a
problem.

Red

e On — Displayed if IP address is set as 0.0.0.0 or
255.255.255.255. The IP address of 0.0.0.0 and
255.255.255.255 are reserved. Do not use the address.

e Blinking —
1. It means inverter communication is interrupted. Turn
off the inverter power and then reinstall the module.

2. Data from inverter can not be updated to Ethernet
Module. Do Comm. Update or re-generated the power
again.

e OFF — It means Communication module board is
normal.

LED is turned On in order when module is initialized with Ethernet/IP selected
and On/Off in order of MS Green => MS Red => NS Green —=>NS Red.

It will recognize normally after the initial communication time (about 30
seconds) of server (inverter) when Ethernet is connected.

Do not use Comm Update (C99 = 1) when inverter is in operating or cyclic
communication.
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Chapter 4

Ethernet Module related Keypad Parameter

The related inverter parameters of Modbus/TCP and Ethernet/IP are listed as
shown below.

note) Protocol abbreviation: Ethernet/IP to E, Modbus/TCP to T
The parameter is different from protocol.

Proto-
Name of Initial L col
Code Parameter | value Range Definition note)
E|T
0 : KeyPad To command Inverter
1 Fx/Rx-1 through Ethernet, it
Eﬁ)\g Drive mode 0 2 . Fx/IRx-2 Ele:?elfldrgist,?’? setting as "4 olo
( ) 3 :Int. 485
4 : FieldBus
1: KeyPad To command Inverter
2-.10~10v | frequency through
. Ethernet, it requires
3:0~10vV setting as “9 (FieldBus)’.
Frequency 4:0~20mA
Frq . 5:"2"+"4"
ttin
(A104) | S2d Loleigreny 0|0
7 :Int. 485
8 : Digital
Volume
9 : FieldBus
C1 FieldBus When IG5A Ethernet
Module - - communication moduleis | 0 | O
(A501) | Name installed, it indicates EnEt.
Co It indicates the version of
S/W Version - - Ethernet communication OO0
(AS02) module.
Auto It requires the setting of
C4 |FieldBus 10M Baudrate used in the
(A504) |Baudrate Auto 100M network which inverteris | O | O
connected.
11
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Proto-

Cote | e vase | e | osnwon | 2
T
cs5 |FieldBus ] ] ) olo

(A505) | LED Status
(A%lo?A) IP Address 1 0 0~ 255 First byte of IP address 0|0
(A%loé ) IP Address 2 0 0~ 255 Second byte of IPaddress | 0 | O
(A%lO?E: ) IP Address3 | 0 0~ 255 Third byte of IP address 0|0
(A%%):E)) IP Address4 | 0 0~ 255 Fourth byte of IPaddress | 0 | O
(Aislo4E) f/ll:;rllelt 0 0~255 | Firstbyte of SubnetMask | 0 | O
(ACG]E)SF) fﬂl:izrlleZt 0 0~ 255 I\S/I%(;ind byte of Subnet olo
( :61160) fﬂl;zfllegt 0 0~255 | Third byte of Subnet Mask | 0 | O
(,0?61171) I\S/ll;k;rlledt, 0 0~ 255 K/%glih byte of Subnet olo
: :61182) Gateway 1 0 0~ 255 First byte of Gateway 0|0
: :61193) Gateway 2 0 0 ~ 255 Second byte of Gateway | 0 | O
: '6(\:62104 ) Gateway 3 0 0~ 255 Third byte of Gateway 0|0
: ,6?62115 ) Gateway 4 0 0~ 255 Fourth byte of Gateway 0|0
12
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Proto-
Name of Initial L col
Code Parameter | value Range Definition note)
E|T
70 Set the value of input
71 instance to be used in
110 Class 0x04 (Assembly
c 29 111 Object).
751D In Instance 70 141 As this parameter valueis | O | X
( ) set, the data type to be
142 received (Master-based)
143 at Poll /O communication
144 is decided.
Parameter Set value of parameter
C30 varies depending on the
(A61E) ﬁtuar%uk?er - - set value of C29. O X
c 31 |Parameter Enter the address of the
0 0 ~ OXFFFF |inverter data to send to O|X
(A61F) |Statusl the Client (Originator).
Cc 32 | Parameter
(A620) | Status 2 0 0 ~ OXFFFF O| X
c33 | Parameter
Cc34 | Parameter
20 Set the value of output
21 instance to be used in the
100 Class 0x04 (Assembly
Obiject). As this Parameter
C49 loutinstance | 20 101 value is set, the datatype | o | x
(A631) 121 to be sent (Master-based)
122 at the time of Poll I/O
123 communication is decided.
124
C50 Parameter varies
(a632) | Control - - depending on the set O] X
Number value of C49.
13
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Proto-
Name of Initial . col
Code Parameter | value Range Definition note)
E
C51 Parameter Enter the address of the
(A633) | Control 1 0 0~ OXFFFF  |inverter data which will O] X
C52 Parameter make use of the command
0 0 ~ OXFFFF | data of the Client O | X
('%653;) gzrne::rc::atzer (Originator).
(A635) Contr0| 3 0 O ~ OXFFFF O X
C54 Parameter
(A636) Control 4 0 0 ~ OXFFFF @) X
It is used when Comm
Update is executed to
Communi- Ethernet communication
C99 cation 0:No module. In the event of
(A663) 0 1:Yes setting C99 at “1 (Yes)’, it 00
Update carries out initialization
and then automatically
displays “0 (No)”.
14
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Chapter 5

5.1 Module Type (Module information, C 1)

The type of communication module installed in inverter is displayed

automatically.

If Ethernet communication module is installed, “EnEt” message will be

displayed.

5.2 Module Version (Module version information, C 2)

Version of communication module installed in inverter is displayed

automatically.

5.3 FBus Led (Module LED information, C 5)

@ In case of Modbus/TCP

The state of LINK, SPD, ERR, CPU LED in iG5A Ethernet communication

module is displayed at keypad parameter C 5.

If you check C 9 FBus LED with Keypad, 4 LEDs can be seen according to
the order of LED of C 5 (Left —> Right) LINK, SPD, ERR, CPU LED.
When LED is ON, the relevant bit becomes 1 and when OFF, it becomes 0.

-

—
,QU ,QU (OFF)
ERR CPU

o

-,

LINK SPEED
LINK LED SPEED LED ERR LED CPU LED
OFF ON OFF ON

General Function of Ethernet Communication

15






