The right choice for the ultimate vyield!

LS ELECTRIC strives to maximize your profits in gratitude for choosing us as your partner.
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& Safety Instructions

+ Use this board after read Safety Instruction of this manual carefully
before using and follow the instructions exactly,

* Please hand this user manual fo end user and trouble shooting manager

* After read this manual, keep it at handy for future reference,
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Safety Precaution

First thank you for using our iS7 Ethernet Option Board!

Please follow the following safety attentions since they are intended to prevent
any possible accident and danger so that you can use this product safely and

correctly.
Safety attentions may classify into ‘Warning’ and ‘Caution’ and their meaning is
as following:

Symbol Meaning

ﬂ WARNING Th|§ symlgol indicates the possibility of death or
serious injury.

This symbol indicates the possibility of injury or

A cauTioN
damage to property.

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

Symbol Meaning

This is the safety alert symbol.

& Read and follow instructions carefully to avoid
dangerous situation.

This symbol alerts the user to the presence of
& “dangerous voltage” inside the product that might
cause harm or electric shock.

After reading this manual, keep it in the place that the user always can contact.
This manual should be given to the person who actually uses the products and is
responsible for their maintenance.

= Do not remove the cover while power is applied or the unit is in
operation.
Otherwise, electric shock could occur.

= Do not run the inverter with the front cover removed.

Otherwise, you may get an electric shock due to high voltage terminals or
charged capacitor exposure.

= Do not remove the cover except for periodic inspections or wiring,
even if the input power is not applied.

Otherwise, you may access the charged circuits and get an electric shock.

= Wiring and periodic inspections should be performed at least 10
minutes after disconnecting the input power and after checking the
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DC link voltage is discharged with a meter (below DC 30V).
Otherwise, you may get an electric shock.

= Operate the switches with dry hands.
Otherwise, you may get an electric shock.

= Do not use the cable when its insulating tube is damaged.
Otherwise, you may get an electric shock.

= Do not subject the cables to scratches, excessive stress, heavy
loads or pinching.

Otherwise, you may get an electric shock.

A CAUTION

= Be cautious when handling CMOS elements on the option board.
It may cause a failure due to static electricity.

= When changing and connecting communication signal lines,
proceed the work while the inverter is turned off.

It may cause a communication error or failure.

= Make sure to connect the inverter body to the option board
connector accurately coincided each other.

It may cause a communication error or failure.
= Make sure to check the parameter unit when setting parameters.
It may cause a communication error.

2 ‘ LS éL ECTRIC
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1. Introduction

Ethernet communication option module connects the iS7 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.

With simple wiring, installation time can be reduced and maintenance
becomes easier.

2. Ethernet Technical Features

Transmission Speed 100Mbps

Transmission Method Baseband (Half, Full Duplex)
Max. Extended Distance between 100m (Node - Hub)

Nodes

Max. Node Number Hub connection

Auto Negotiation Supported

Max. Frame size 1500 Bytes
Communication Zone Access Method | CSMA/CD

Frame Error Checking Method CRC32

Recommended Connecting Socket 3 Socket

UTP, FTP, STP

Relulbicib s eEhl (Refer to page 6 for details.)

3. Product Constituents

This product is consisting of the Ethernet communication module, a screw and
User Manual.
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4. The External and Mounting of Ethernet Option Module

(1) The External of Ethernet option module

LEDO LEDI LED2 LED3

(2) LED Composition

Green Red 2Color 2Color
LEDO LED1 LED2 LED3

O O 0O

LS'ELECTR’IC j 5
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(3) Mounting the communication option module on iS7 inverter

(D Remove the cover of the iS7 inverter.

(2 iS7 communication option After connecting the EtherNET / IP communication
option to the connection part, tighten the screws (2 pieces).

@ iS7 inverter and EtherNET / IP communication option have been concluded.

& Do not install or remove the EtherNET / IP communication option while the
IS7 inverter is powered on.
Install or remove the EtherNET / IP communication option after the voltage of
the capacitor of the inverter is completely discharged.
Make sure that the inverter main unit and the option connector match exactly.

6 ‘ LSEL ECTRIC
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5. Network Connection

Terminal block for communication cable

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
88— oo

I 7

I 6

— T XOOC

I 4

I 3

- 7 OOOC
1— 1

% Make sure that cables connected to Pinl and 2 are twisted together.
% Make sure that cables connected to Pin3 and 6 are twisted together.
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6. Network Cable Standard

(1) Used frequency band
Category 5 is used. The frequency band is up to 100 MHz, Channel
performance is up to 60MHz and Transmission speed is up to 100Mbps.

(2) Cable type of twisted pair cable

ClEsl- Details Purpose of cable
fication
UTP Unshielded Twisted | Maximum 200MHz
Pair cable for high- | Voice + Information (Data)+Low video
(U.UTP) ) )
speed signal signal
Maximum 100MHz
FTP Foil screened Electr_omagrjt_etlc mterruptlon (E_MI) or
. . electric stability considered Voice +
(S.UTP) | Twisted Pair cable :
Information (Data)
+ Low Video signal
Maximum 500MHz
STP Shielded Twisted | Voice +Information(Data)+ Video
(S.STP) Pair cable signal
75Q) coaxial cable replacement

UTp
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7. Ethernet Option and Related Keypad Parameters

The functions below are the inverter parameters which shows the
information related with the Modbus TCP and EtherNet/IP. In the parameter
column, the “M” stands for the parameters used for Modbus TCP, and “E”
stands for the parameters used for EtherNet/IP.

Related keypad parameter with iS7 Ethernet

N(li(r)ndbeer Parameter Name |Default vgleute Description 'Forc%l
Indicates name of the

CNF-30 Option-1 Type - - communication card installed in M/E
the inverter (Ethernet).
Indicates version of the

COM-06 FBus S/W Ver - - communication card installed in M/E
the inverter.
Shows the ON/OFF data of the

COM-09 FBus Led - - LED on the Ethernet M/E
communication card.

COM-10 Opt Parameterl 192 0~255

COM-11 Opt Parameter2 168 0~255

COM-12 Ogt Parameter3 0 0~255 Sets up the IP Adaress. M/E

COM-13 Opt Parameter4 101 0~255

COM-14 Opt Parameter5 255 0~255

COM-15 Opt Parameter6 255 0~255 Sets up the Subnet Mask. M/E

COM-16 Opt Parameter?7 255 0~255

COM-17 Opt Parameter8 0 0~255

COM-18 | Opt Parameter9 192 0~255

ggm;g 8& E,g:grnqgiﬁg 188 8;22 Sets up the Gateway Address. M/E

COM-21 | Opt Parameterl?2 10 0~255

COM-22 | Opt Parameterl3 0 0 Sets up t.he !Ethernet M/E
communication rate.

COM-23 | Opt Parameterl4 1 0~11 CIP Input Instance E

COM-24 | Opt Parameter 15 1 0~11 CIP Qutput Instance E
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Related keypad parameter with iS7 Ethernet

Nﬁ%db%r Parameter Name |Default vgleute Description E)ré’(;l
COM-30| ParaStatus Num - 0~8 Q‘:%T;“:g;ﬁ’lsnitt;ﬁ’(g?COVding to .
cowat| rwasmss | | o Sewbeome s |
o) rasmsz | | o Sewbenme st |
consa] ruasawss | | G99 eembenmemmai | o
cowas| pasmss | - | 3390 | Smbenete i |
cowss| ruasawss | | G99 emboneesnuis | o
cowss| ruasawss | | G99 embomeesnai | o
consr| ruasawsr | | G99 eembommesnai | o
cowse| pasmss | | G5 Seinee s |
cowso| PaaCunum | - | o | e | E
COM-51| Para Control-1 ; ~%’;?:0F0|9F Lzzgélfgtafst:\dudﬁ;:: reference £
COM-52 | Para Control-2 ; ~%’;?:0F0|9F Lzzgélfgtafst:\dudﬁ;:: reference £
COM-53| Para Control-3 ; ~%’;?:0F0|9F Lzzgélfgtafaet:\dudﬁ;:: reference £
cowss| rmacowois | - | 3395 neckmipm s | g
conss| rmacouas | - | 3395 | meckmiapm s | g
couse| rmacowas | - | 3395 | meckmipm s | ¢
cousr| puacawas | | Geps | Peceumnbesis |

10
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0x0000 | The Client sets up the reference
M- P |- E
COM->8 ara Control-8 ~OXFFFF | |nverter Data Address.
COM-94 Comm Update ) Updates communication related M/E
keypad parameters.

11
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(1) Option Type (Option card information, CFG-30)
Automatically indicates the type of the communication card presently
installed in the iS7. When the iS7 Ethernet communication card is
installed, “Ethernet” is displayed.

(2) Option Version (Option version information, COM-06)
Automatically indicates the version of the communication card
presently installed in the iS7.

(3) FBus Led (COM-09) — Indication of LED information
Displays the ON/OFF statuses of the 4 LEDs on the communication
card on the keypad parameter COM-09. Looking up the COM-9 FBus
LED with keypad, 4 bits can be seen. In the order of the LED of the
COM-09 (right to left), information is displayed in the said order of CPU,
ERR, LINK2, and LINK1 LED.
If the LED is ON, the bitis 1, and of it is OFF, the bit is 0.

Bit LED Indication
0 CPU LED

1 ERROR LED
2 LINK2 LED

3 LINK1 LED

COM-09 LED status example)

LINK1 LED LINK2 LED ERR LED CPU LED
OFF ON ON ON

(4) Ethernet Option IP Address, Subnet Mask, Gateway Address
(COM-10~21) Setting
The version of IP that Ethernet option supports is v4.
That is, all addresses and masks are represented as decimal, decimal,
decimal, decimal, and each decimal number is between 0 and 255.

12
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(5) Ethernet Speed (COM-22)
Ethernet speed is fixed to 0 without any setting and it is automatically
set to 100Mbps.

(6) CIP Input Instance(COM-23)
This parameter required for EtherNet/IP protocol communication the
format of the inverter state data which are sent by the inverter to the
Client (Originator) during the I/O communication of CIP (Common

Industrial Protocol). See the Assembly Object section of the EtherNet/IP.

Set : The number

Value Input Instance | Data Size or Parameter
0 70 4 X
1 71 4 X
2 110 4 X
3 111 4 X
4 141 2 1
5 142 4 2
6 143 6 3
7 144 8 4
8 145 10 5
9 146 12 6
10 147 14 7
11 148 16 8

(7) CIP Output Instance(COM-24)
This parameter required for EtherNet/IP protocol communication the
format of the inverter reference data which are sent by the Client
(Originator) to the inverter for inverter control during the 1/O
communication of CIP (Common Industrial Protocol). See the Assembly
Object section of the EtherNet/IP.

13
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Set Input Data The number

Value Instance Size of Parameter
0 20 4 X
1 21 4 X
2 100 4 X
3 101 4 X
4 121 2 1
5 122 4 2
6 123 6 3
7 124 8 4
8 125 10 5
9 126 12 6
10 127 14 7
11 128 16 8

(8) Para Status (COM-30~38)

This parameter is not used in case of Modbus TCP.

This parameter appears only when the set value of the Input Instance
(COM-17) in the EtherNet/IP is 4 or above.

COM-30 Para Status Num cannot be set up but the number of the set
up parameters of the instance is shown. Enter the address of the
inverter data at the same number as that of the said parameters in the
COM-31~38.

(9) Para Control (COM-50~58)

(10)

14

This parameter is not used in case of Modbus TCP.

This parameter appears only when the set value of the Output Instance
(COM-18) in the EtherNet/IP is 4 or above.

COM-50 Para Ctrl Num cannot be set up but the number of the set up
parameters of the instance is shown. Enter the address of the inverter
data, which will make use of the reference data of the Client (Originator),
at the same number as that of the said parameters in the COM-51~58.

Comm UpDate (COM-94)

At power on, the Option Parameters are expressed by the values set up
in the Option, however, not reflected immediately when set up.

If the Comm Update is set to ‘Yes,” this value is reflected on the
Modbus/TCP communication card and only this card will be restarted.
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8. Inverter Communication Address
See Chapter 11. Communication Function, Inverter IS-7 Manual.

9. Modbus/TCP Frame

(1) Modbus/TCP Frame Composition

MBAP Header( 7 bytes)

PDU (5 bytes ~)

Generally, Ethernet uses Ethernet Il Frame.

MODBUS Application Protocol Header (MBAP Header)
MBAP Header constitution is presented below.

Section Length Description
: Unique transmission number, which s
Trlzgizﬁg?n 2 Bytes | increased by 1 each time the Client sends

Data Frame to the Server.

Protocol Identifier | 2 Bytes

Fixed at O.

Length 2 Bytes

The Data Frame length of the Modbus,
representing the length (in byte unit) from
the Unit Identifier in the MBAP Header.

Unit Identifier 1 Bytes

When the Modbus TCP and Modbus RTU
are connected via gate, Slave number is
indicated. If Modbus TCP only is used, this
Is fixed to OxFF.

Protocol Data Unit (PDU)

This is the practical data of the Modbus TCP consists of Function Code

and Data.

Details will be described in the “(2) description on the Function Code”

below.

(2) Function Code Description
Modbus TCP is divided into Client and Server. The Client gives
command and the Server responses to the command. Generally,
Clients can be PLC, HMI, or PC and the Server is the inverter.

15

-
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(@ Read Holding Registers

The function used to read the data in the Inverter (Server).

Constitution of the frame requested from Client to Server;

data requested

Requested Frame Length Value
Function code 1 Bytes 0x03
Comm. address 2 Bytes 0x0000 ~ OXFFFF
1~16
The number of 2 Bytes (LS ELECTRIC Inverter

standard)

Constitution of the frame sent from Server to Master in response;

Response Frame Length Value
Function code 1 Bytes 0x03
Comm. address 1 Bytes 2 x The requested

number of data

The number of
data requested

The requested

number of data x 2

Bytes

Value of the data of the
given number from the
communication address

@ Read Input Registers

The function used to read the data in the Inverter (Server).

Constitution of the frame requested from Client to Server;

data requested

Requested Frame Length Value
Function code 1 Bytes 0x04
Comm. address 2 Bytes 0x0000 ~ OXFFFF
1~16
The number of 2 Bytes (LS ELECTRIC Inverter

standard)
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Constitution of the frame sent from Server to Master in response;

Response Frame Length Value

Function code 1 Bytes 0x03

2 X The requested
number of data
The requested Value of the data of the
number of data x 2 | given number from the
Bytes communication address

Comm. address 1 Bytes

The number of
data requested

@ Write Single Register

The function used to change one of the data in the Inverter (Server).

Constitution of the frame requested from Client to Server;

Requested Frame Length Value
Function code 1 Bytes 0x06
Comm. address 2 Bytes 0x0000 ~ OXFFFF
Data value 2 Bytes 0x0000 ~ OXFFFF

Constitution of the frame sent from Server to Master in response;

Response Frame Length Value
Function code 1 Bytes 0x06
Comm. address 2 Bytes 0x0000 ~ OXFFFF
Data Value 2 Bytes 0x0000 ~ OXFFFF

17
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The function used to change from 1 to 16 of the Inverter (Server) data

consecutively.

@ Write Multiple Register

Constitution of the frame requested from Client to Server;

Requested Frame Length Value
Function code 1bytes 0x10
Comm. address 2bytes 0x0000 ~ OXFFFF
1~16
The number of obyte | (LS ELECTRIC Inverter
data to revise
standard)
Byte Count 1byte 2 X The number of data
Data value to The number
: of data Data to revise
revise
X 2 bytes

Constitution of the frame sent from Server to Master in response;

data to revise

Response Frame Length Value
Function Code 1 Bytes 0x10
Comm. address 2 Bytes 0x0000 ~ OXFFFF
1~16
The number of 2Bytes | (LS ELECTRIC Inverter

standard)
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(3) Except Frame

Except Frame is for the response of the Server in case of an error
occurred in the execution of the frame requested by a Client.

Exception Frame Composition

Error Frame Length Value
Error Code 1bytes OX80.+ Requested :
function code from client
Exception Code lbytes 0x0000 ~ OXFFFF

Exception Code Type

Exception Code Type | Code Description
ILLEGAL FUNCTION 0x01 When unsupported function is
requested
ILLEGAL DATA 0x02 Request or modification of the
ADDRESS data in unused address
When trying to modify data to
ILLEGAL DATA VALUE 0x03 | a value out of the allowable
range
Server has an error (Error in
SLAVE DEVICE CAN communication with
0x04 | Inverter, error in Option
FAILURE e : )
initialization, failure in data
communication with Inverter)
Server is unable to respond
because it is executing
SLAVE DEVICE BUSY 0x06 | another process (Inverter
parameter initializing, initial
setting of Option, etc.)
When trying to change a
WRITE PERMITION parameter yvhich Is prohibited
ERROR 0x20 |from (_:hanglng.
(A unique code of LS
Inverters)

19
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10. EtherNet/IP

(1) Basic Constitution of Protocol

User
Layer

Application &
Transport Layers

Adaptation &
Data Link Layers

Fhysical
Layer

¥,

-

4

{

SEMI
Devices

Pneu
Yalve

Drives

Cntrilrs

Position

Other
Frofiles

O OO O Application Object Library%@%

CIP Messaging: Explicit, IO, Routing

Ecapsulation
DeviceNet ControlMet
Data Link Data Link SO0 LSS
Layer Layer IP
[CAM] [CTOMA] Znet Data Link
Layer [CSMAICD]
DeviceMet ControlMet Ethernet
Fhysical Fhyzical Fhyszical
Layer Layer Layer

| e |
I 1

I
| Future 7 1
I 1

= =

——

CIP

LOMmimon

Spec

The EtherNet/IP is a protocol which is implemented with the CIP
(Common Industrial Protocol), specified by the ODVA, using TCP and

UDP.

Originator: the device which is requesting connection. Also called

client. The device can be PLC or Scanner.

Target: the device which responds to the request for connection. Also
called server. The device here is Inverter.

20
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=]
(2) Implicit Message
An Implicit Message is also called an I/O Message. This is the data
communicated between the Client (Originator) and Server (Target) with

Input Instance and Output Instance, at preset period. Class 1
connection will be implemented.

@ Supported range

Transport Type
Originator->Target: Point to Point
Target->Originator: Multicast
Transport Trigger: Cyclic
Configuration Connection: 1
Connection Tag: Not available
Priority
Originator->Target: Scheduled
Target->Originator: Scheduled
Configuration Data: Not available

21
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@ Input Instance

This is the data of Inverter status sent from Inverter to PLC or other
Client devices periodically.

Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
0 T?EC\% Faulted
70 1 -
2 Speed Actual (Low Byte) — RPM unit (Note 1)
3 Speed Actual (High Byte) — RPM unit
Ref Ctrl . :
0 At From From |Ready Running | Running Warning | Faulted
Reference 2 (Rev) | 1 (Fwd)
71 Net Net _
1 Drive State
2 Speed Actual (Low Byte) — RPM unit
3 Speed Actual (High Byte) — RPM unit
0 (R;Vr:lggngl Faulted
110 1 -
2 Speed Actual (Low Byte) — Hz unit (Note 1)
3 Speed Actual (High Byte) — Hz unit
Ref Ctrl . :
0 Al From From |Ready Running | Running Warning | Faulted
Reference 2 (Rev) | 1 (Fwd)
Net Net
111 1 Drive State
2 Speed Actual (Low Byte) — Hz unit
3 Speed Actual (High Byte) — Hz unit
141 0 Status Parameter - 1 data (Low Byte)
1 Status Parameter - 1 data (Hi Byte)
0 Status Parameter - 1 data (Low Byte)
142 1 Status Parameter - 1 data (Hi Byte)
2 Status Parameter - 2 data (Low Byte)
3 Status Parameter - 2 data (Hi Byte)
143 0 Status Parameter - 1 data (Low Byte)
1 Status Parameter - 1 data (Hi Byte)

22
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Instance

Byte

Bit 7

Bit 6

Bit 5 Bit 4 Bit 3 Bit 2

Bit 1

Bit O

N

Status Parameter - 2 data (Low Byte)

Status Parameter - 2 data (Hi Byte)

Status Parameter - 3 data (Low Byte)

Status Parameter - 3 data (Hi Byte)

Status Parameter - 1 data (Low Byte)

Status Parameter - 1 data (Hi Byte)

Status Parameter - 2 data (Low Byte)

144

Status Parameter - 2 data (Hi Byte)

Status Parameter - 3 data (Low Byte)

Status Parameter - 3 data (Hi Byte)

Status Parameter - 4 data (Low Byte)

Status Parameter - 4 data (Hi Byte)

Status Parameter - 1 data (Low Byte)

Status Parameter - 1 data (Hi Byte)

Status Parameter - 2 data (Low Byte)

Status Parameter - 2 data (Hi Byte)

145

Status Parameter - 3 data (Low Byte)

Status Parameter - 3 data (Hi Byte)

Status Parameter - 4 data (Low Byte)

Status Parameter - 4 data (Hi Byte)

Status Parameter - 5 data (Low Byte)

Status Parameter - 5 data (Hi Byte)

Status Parameter - 1 data (Low Byte)

Status Parameter - 1 data (Hi Byte)

Status Parameter - 2 data (Low Byte)

Status Parameter - 2 data (Hi Byte)

Status Parameter - 3 data (Low Byte)

146

Status Parameter - 3 data (Hi Byte)

Status Parameter - 4 data (Low Byte)

Status Parameter - 4 data (Hi Byte)

Status Parameter - 5 data (Low Byte)

Ol N/~ WIN|IPIOJlO|OO|N/O|OI|MRW|INPIOINO|OIllWWINRP|IOjOT|PM|W

Status Parameter - 5 data (Hi Byte)

23
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Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
10 Status Parameter - 6 data (Low Byte)
11 Status Parameter - 6 data (Hi Byte)

0 Status Parameter - 1 data (Low Byte)

1 Status Parameter - 1 data (Hi Byte)

2 Status Parameter - 2 data (Low Byte)

3 Status Parameter - 2 data (Hi Byte)

4 Status Parameter - 3 data (Low Byte)

5 Status Parameter - 3 data (Hi Byte)
147 6 Status Parameter - 4 data (Low Byte)

7 Status Parameter - 4 data (Hi Byte)

8 Status Parameter - 5 data (Low Byte)

9 Status Parameter - 5 data (Hi Byte)

10 Status Parameter - 6 data (Low Byte)

11 Status Parameter - 6 data (Hi Byte)

12 Status Parameter - 7 data (Low Byte)

13 Status Parameter - 7 data (Hi Byte)

0 Status Parameter - 1 data (Low Byte)

1 Status Parameter - 1 data (Hi Byte)

2 Status Parameter - 2 data (Low Byte)

3 Status Parameter - 2 data (Hi Byte)

4 Status Parameter - 3 data (Low Byte)

S Status Parameter - 3 data (Hi Byte)

6 Status Parameter - 4 data (Low Byte)
148 7 Status Parameter - 4 data (Hi Byte)

8 Status Parameter - 5 data (Low Byte)

9 Status Parameter - 5 data (Hi Byte)

10 Status Parameter - 6 data (Low Byte)

11 Status Parameter - 6 data (Hi Byte)

12 Status Parameter - 7 data (Low Byte)

13 Status Parameter - 7 data (Hi Byte)

14 Status Parameter - 8 data (Low Byte)

15 Status Parameter - 8 data (Hi Byte)

24
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Below is the description of the data for the 0,1Byte of 70,71,110,111.

Name

Description

Related Attribute

Class Attr. ID
Faulted Inverter Error 0x29 10
Warning Not Supported 0x29 11
Runningl Motor is running Forward 0x29 7
Running2 Motor is running Reverse 0x29 8
Ready Motor is ready to running 0x29 9
Ctrl From Net Run/Stop control 0x29 15
Ref From Net Speed control Ox2A 29
At Reference | Reach at reference Speed Ox2A 3
Drive State Current Motor State 0x29 6
Speed Actual Speed Command Ox2A 7

25
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® Output Instance

The reference data sent from PLC or other Client device to the Inverter

26

periodically.
Instance| Byte |Bit 7| Bit6 Bit5 | Bit4 [Bit3 | Bit2 | Bitl | BitO
0 Fault Run
Reset Fwd
20 | 1 0
2 Speed Reference (Low Byte) — RPM unit
3 Speed Reference (High Byte) — RPM unit
0 NetRef | NetCtrl Fault | Run | Run
(Note2) | (Note2) Reset | Rev | Fwd
2 Speed Reference (Low Byte) — RPM unit
3 Speed Reference (High Byte) — RPM unit
0 Fault Run
Reset Fwd
100 | 1t |0
2 Speed Reference (Low Byte) — Hz unit
3 Speed Reference (High Byte) — Hz unit
Fault | Run | Run
0 NetRef | NetCtrl
Reset | Rev | Fwd
101 | 1 0
2 Speed Reference (Low Byte) — Hz unit
3 Speed Reference (High Byte) — Hz unit
121 0 Control Parameter - 1 data (Low Byte)
1 Control Parameter - 1 data (Hi Byte)
129 0 Control Parameter - 1 data (Low Byte)
1 Control Parameter - 1 data (Hi Byte)
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Instance

Byte

Bit 7

Bit 6 Bit5 | Bit4 |Bit3 | Bit2 | Bit1l

Bit O

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

123

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

Control Parameter - 3 data (Low Byte)

Control Parameter - 3 data (Hi Byte)

124

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

Control Parameter - 3 data (Low Byte)

Control Parameter - 3 data (Hi Byte)

Control Parameter - 4 data (Low Byte)

Control Parameter - 4 data (Hi Byte)

125

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

Control Parameter - 3 data (Low Byte)

Control Parameter - 3 data (Hi Byte)

Control Parameter - 4 data (Low Byte)

Control Parameter - 4 data (Hi Byte)

Control Parameter - 5 data (Low Byte)

Control Parameter - 5 data (Hi Byte)

126

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

AITWINIPIOjlO|O|N/O|OI|MW|IN|P|IOINO|OI|M|WIN|PIO|OIMRWIN|P|O| W

Control Parameter - 3 data (Low Byte)
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Instance| Byte [Bit 7| Bit6 Bit5 | Bit4 [Bit3 | Bit2 | Bitl | BitO

S Control Parameter - 3 data (Hi Byte)

Control Parameter - 4 data (Low Byte)

Control Parameter - 4 data (Hi Byte)

6

7

8 Control Parameter - 5 data (Low Byte)
9 Control Parameter - 5 data (Hi Byte)

10 Control Parameter - 6 data (Low Byte)

11 Control Parameter - 6 data (Hi Byte)

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

Control Parameter - 3 data (Low Byte)

Control Parameter - 3 data (Hi Byte)

Control Parameter - 4 data (Low Byte)

127
Control Parameter - 4 data (Hi Byte)

Control Parameter - 5 data (Low Byte)

O N || W|N|FL|O

Control Parameter - 5 data (Hi Byte)

=
o

Control Parameter - 6 data (Low Byte)

|
=

Control Parameter - 6 data (Hi Byte)

=
N

Control Parameter - 7 data (Low Byte)

=
w

Control Parameter - 7 data (Hi Byte)

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

Control Parameter - 3 data (Low Byte)

128 Control Parameter - 3 data (Hi Byte)

Control Parameter - 4 data (Low Byte)

Control Parameter - 4 data (Hi Byte)

Control Parameter - 5 data (Low Byte)

O N |h| WML |O

Control Parameter - 5 data (Hi Byte)

=
o

Control Parameter - 6 data (Low Byte)
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Instance| Byte |Bit 7| Bit6 Bit5 | Bit4 |[Bit3 | Bit2 | Bitl | Bit0
11 Control Parameter - 6 data (Hi Byte)
12 Control Parameter - 7 data (Low Byte)
13 Control Parameter - 7 data (Hi Byte)
14 Control Parameter - 8 data (Low Byte)
15 Control Parameter - 8 data (Hi Byte)

Below is the description of the data for the OByte of 20,21,100,101.

. Related Attribute
Name Description
Class Attr. ID
Run Fwd (Note) Forward Run 0x29 3
Command
Run Rey (Notel) Reverse Run 0x29 4
Command
Fault reset Moen | Fault Reset 0x29 12
Command
NetRef (Note2) Not used Ox2A 4
NetCtr| (Note2) Not used 0x29 5
Speed Reference | Speed Command Ox2A 8

(Notel) See the Drive Run and Fault sections in the Control
Supervisor Object (Class 0x29).

(Note2) Reference Control and Run/Strop Control can only be set up
on the LCD Control Panel. Therefore, in the Instance 21 and
101, (NetRef, NetCtrl) are not used.

(3) Explicit Message
A non-periodical communication method used when reading or writing
the attribute value of Inverter or Ethernet IP.
Two methods are available; the UCMM method communicates data
without connection between originator and target, and; another method
which communicates data periodically with Class 3 connection.

29



|

iIS7 Ethernet Option Manual

(4) Supported Object

@ Identity Object (Class 0x01, Instance 1)

» Attribute
Attribute : Data Attribute

D Access Attribute Name et .
Vendor ID

! Get | (Ls ELECTRIC) Word 259
Device Type

2 Get | (AC Drive) Word 2

3 Get | Product Code Word 1] (Notel)
Revision
Low Byte - Major

4 Get |Revision Word O(ﬁgelz?z
High Byte - Minor
Revision

S Get | Status Word (Note3)

6 Get | Serial Number Double (Noted)

Word
7 Get | Product Name 7 Byte | CE-S7M1

(Notel) Product Code 11 designates the iS7 Inverter.
(Note2)Revision agrees with the version of the Ethernet
communication card. The upper Byte stands for the Major
Revision, and the lower Byte stands for the Minor Revision.
For example, 0x0102 means 2.01.
The version of Ethernet communication card is indicated in
the Keypad COM-6 FBus S/W Ver.

(Note3) Definition of Status Bit

Bit Meaning

0: Master is not connected with any device
1. Master is connected with a device

1 | Reserved

0
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Bit

Meaning

Configured (always ‘O’ because LS ELECTRIC
EtherNet/IP is not supported)

Reserved

oOgh~lw| N

0: Unknown

2: In case of incorrect IO connection

3: in case of no IO connection has ever been
made

7 | 5: Major Fault

6: 10 in connection

Minor Recoverable Fault
(when the Inverter is in Warning status)

9 | Minor Unrecoverable Fault (N/A)

10

Major Recoverable Fault
(when the Inverter is H/W tripped)

11

Major Unrecoverable Fault
(when the Inverter is tripped excluding H/W )

(Note4) Serial No. uses the last 4 digits of the MAC ID.

E.g.) if MAC ID is 00:0B:29:00:00:22, the Serial No. is 0x29000022.

> Service
Service L Support Support
Code Desiltion for Class for Instance
OXOE G.et Attribute NO Yes
Single
0x05 Reset No Yes
0Ox01 Get Attribute All No Yes
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@ Motor Data Object (Class 0x28, Instance 1)

> Attribute

Attribute
ID

Access

Attribute
Name

Range

Definition

Get

Motor
Type

0~10

: Non-standard motor

: PM DC Motor

: FC DC Motor

: PM Synchronous Motor

: FC Synchronous Motor

: Switched Reluctance

Motor

6: Wound Rotor Induction
Motor

7: Squirrel Cage Induction
Motor

8: Stepper Motor

9: Sinusoidal PM BL Motor

10: Trapezoidal PM BL

Motor

ah~r wWwNEFEO

Get/
Set

Motor
Rated
Curr

0.0~
1000.0

[Get]

Reads BAS-13 Rated Curr
value.

[Set]

Set up value is reflected on
the BAS-13 Rated Curr.
Scale 0.1

Get/
Set

Motor
Rated Volt

690

[Get]
Reads
Voltage.
[Set]
Set up value is reflected on
the BAS-15 Rated Voltage.
Scale 1

BAS-15 Rated
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» Service
Service N Support Support
Code PRI for Class for Instance
Ox0E Get Attribute Single No Yes
0x10 Set Attribute Single No Yes
@ Control Supervisor Object (Class 0x29, Instance 1)
> Attribute
ATIIUE Access AT Range Definition
ID Name
0 Stop
3 Get / Set E?Jrr:,vgﬁd 1 Operation in normal
' direction (Notel)
Reverse 0 Stop
4 Get / Set Run Cmd 1 Operation in reverse
' direction (Notel)
Net Can be set up as Inverter
5 N/A -
Control parameter only.
0 Vendor specific
1 Startup
2 Not Ready (being reset)
3 Ready (stopping)
6 Get Drive 4 Enabled (runnlng, except
State decelerating to stop)
5 Stopping (decelerating to
stop)
6 Fault Stop
7 Faulted (tripped)
Running 0 St"pp"?g .
7 Get Operating in normal
Forward 1 R
direction
Running 0 Stoppmg .
8 Get Operating in normal
Reverse 1 : :
direction
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AL Access AUIIENIE Range Definition
ID Name
. 0 Being reset or tripped
Drive —
9 Get Normal condition for
Ready 1 :
Inverter operation
10 Get Drive 0 Presently not tripped
Fault 1 Presently being tripped.
e |0
12 Get / Set | Fault - y
Reset 1 when TRUE is inputted in
FALSE status (Note?2).
Drive See the Drive Fault Code
13 Get Fault
Table below (Note2).
Code
Provide operation
0 reference through a source
Control other than DeviceNet
ontro communication.
14 Get From . :
Provide operation
Net.
reference through
1 ) N
DeviceNet communication
source.

(Notel) Drive Run Command
Inverter operation using Forward Run Cmd. and Reverse Run Cmd.

Runl Runl Trigger Event Run Tvpe
0 0 Stop NA

0-=1 0 Eun Funl

0 0-=1 Eun Run2
0-=1 0-=1 No Action NA

1 1 No Action NA

1-=0 1 Fun Run?

1 1-=0 Eun Funl

In the above table, Runl stands for the Forward Run Cmd. and Run 2
stands for the Reverse Run Cmd. In other words, the Option gives an
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operation reference to the Inverter at the moment of change from
O(FALSE) to 1(TRUE). When the Forward Run Cmd. value has been
read, it does not represent the present operation status of the Inverter,

but for the operation command value of the Option.

(Note2) Drive Fault
If the Inverter is tripped, the Drive Fault becomes TRUE.

At this time, the Drive Fault Codes are as follow;

Drive Fault Code

FEL ol Description

Number

0x0000 None
Ethermal Out Phase Open InverterOLT
InPhaseOpen ThermalTrip UnderLoad

0x1000 ParaWriteTrip IOBoardTrip PrePIDFail
OptionTripl OptionTrip2 OptionTrip3
LostCommand UNDEFINED LostKeypad

0x2200 OverLoad

0x2310 OverCurrentl

0x2330 GFT

0x2340 OverCurrent2

0x3210 OverVoltage

0x3220 LowVoltage

0x2330 GroundTrip

0x4000 NTCOpen

0x4200 OverHeat

0x5000 FuseOpen HWDiag

0x7000 FanTrip

0x7120 No Motor Trip

0x7300 EncorderTrip

0x8401 SpeedDevTrip

0x8402 OverSpeed

0x9000 ExternalTrip BX

35



|

iIS7 Ethernet Option Manual

Drive Fault Reset

At 0 > 1 (FALSE - TRUE), the Drive Fault Reset gives TRIP RESET
reference to Inverter. Overwriting 1 (TRUE) on 1 (TRUE) does not
generate RESET reference to the Inverter trip. To send RESET
reference from Option to Inverter in 1 (TRUE) status, write 0 (FAULT)

and then write 1(TRUE) again.

> Service
Service L Support Support
Code DRl for Class for Instance
Ox0E Get Attribute Single No Yes
0x10 Set Attribute Single No Yes
@ AC Drive Object (Class 0x2A, Instance 1)
> Attribute
AT Access AL Range Definition
ID Name
Means that the output
0 frequency has not
reached the set up
3 Get |At Reference frequency, yet.
Means that the output
1 frequency has reached
the set up frequency.
Not
4 suppor- |[Net Reference - -
ted
0 Vendor Specific Mode
1 Open Loop
Drive Mode Speed(Frequency)
6 Get Closed Loop Speed
(Notel) 2
Control
3 Torque Control
4 Process Control (e.g. PI)
0~ Displays present output
! Get | SpeedActual 24000 |frequency in [rpm] unit.
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Attribute Access Attribute Range Definition
ID Name
Give reference on the
0~ target frequency in [rpm]
8 Get/Set | Speed Ref unit. For this, the DRV-07
24000
Freq Ref Src must have
been set up to FieldBus.
0~111. | Monitors present current
9 Get | Actual Current OA | by 0.1A unit basis.
The frequency reference
source is not the
0 .
DeviceNet
Ref.From o
29 Get communication.
Network
The frequency reference
1 source is the DeviceNet
communication.
0~400 Monitors present
100 Get | Actual Hz " | operating frequency by Hz
00 Hz .
unit.
When the DRV-07 Freq
0~400 Ref Src is set to
101 Get/Set | Reference Hz 00 Hz. 8.FieldBus, the reference
frequency can be set up
through communication.
Acceleration .
102 Get/Set | Time 0~600 Set-up/m_onlto_r Inverter
0.0 sec | acceleration time.
(Note2)
Deceleration .
103 Get/Set | Time 0~600 Set-up/monl_tor I_nverter
0.0 sec deceleration time.

(Note3)

(Notel) Related with the DRV-10 Torque Control and APP-01 App mode.
If the DRV-10 Torque Control is set to ‘Yes,’” the Drive Mode
becomes “Torque Control,” and if the APP-01 App mode is set to
Proc PID, MMC, the Drive Mode becomes “Process Control

(e.g.PI).”

(Note2) DRV-03 Acc Time value.

(Note3) DRV-04 Dec Time value.
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> Service

Service L Support Support
Code PEMAIEL for Class for Instance
OxO0E Get Attribute Single No Yes
0x10 Set Attribute Single No Yes

® Class 0x64 (Inverter Object) — Manufacture Profile

The object to access the Keypad Parameters of the Inverter.

> Attribute
Attribute Attribute Attribute
Instance Access
Number Name Value
1 (DRV Group)
2 (BAS Group)
3 (ADV Group)
4 (CON Group) Setting
5 (IN Group) dentical | iS7 Keypad | "9 of
6 (OUT Group) | Get/Set to iS7 Title
. Parameter
7 (COM Group) Manual (Refer to iIS7 (Refer to
8 (APP Group) Code No. Manual) 57
9 (AUT Group) Manual)
10 (APO Group)
11 (PRT Group)
12 (M2 Group)
» Service
Service L Support Support for
Code PETIUCL for Class Instance
OxOE Get Attribute Single No Yes
0x10 Set Attribute Single No Yes
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11. Lost Command
(1) Inverter Keypad Parameter
S E Parameter Default Set Value Description
Number Name
"None"
" " Fr"ee-RIEJn If a Lost Command occurs,
Lost Cmd None Dec )
PRT-12 " . |sets up the Inverter action.
Mode Hold Input (Note1)
"Hold Output"
"Lost Preset"
PRT-13 | "OStCMd | 10 |0.1~120.0 sec | €' UP Lost Command
Time occurrence time
PRT-14 |LostPresetF| 0 | 0~600.00 Hz | oot UP speed of Lost
Preset
(Notel) Lost Command Mode
Set Value Function
“None" |Maintains the previous status.
"Free-Run" |Lost Command Trip occurs and Free Run stopped.
o~ Lost Command Trip occurs and stops by Trip
Dec ) :
deceleration time.
" . lLost Command Warning occurs and operates by the
Hold Input , :
previous operation reference.
"Hold Output" Lost Command Warning occurs and operates at the

previous operation speed.

"Lost Preset"

Lost Command Warning occurs and operates at the

speed set up in the PRT-14.

(2) Modbus TCP Lost Command Status

If the Modbus TCP receives no data from Client for 100msec, the
Option becomes Lost Command status, and after the time set up in the
PRT-13, the Inverter operates according to the settings in the PRT-12.
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(3) Ethernet IP Lost Command Status

If there is no Implicit Message Connection (Classl Connection) between
the Originator (PLC or Client) and Target (Inverter), the Option becomes
Lost Command status, and after the time set up in the PRT-13, the
Inverter operates according to the settings in the PRT-12.
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LED Information and Troubleshooting

LINK 1

RAFPIEnet, SVHIET V2.0, Oo¥on 20771077 — ..

wiESSS s ~L @; //

& 85550 m [, H A\
gy %

LINK 2

Q00
5 GESSSS

o
QOO0
” = L

LEDO LED1 LEDZ2 LED3

No. Link Color Description Status Remarks
LINK1 is connected to a network and
Green Normal network operation ON
is operating normally.
LEDO | LINK1 Orange Network communication fault ON A communication fault is detected. **
EtherNet/IP is running but LINK1 is
- LINK1 not connected OFF
not connected to a network.
LINK2 is connected to a network and
Green Normal network operation ON
is operating normally.
LED1 | LINK2 Orange Network communication fault ON A communication fault is detected. **
EtherNet/IP is running but LINK2 is
- LINK2 not connected OFF
not connected to a network.

*1If a communication fault is displayed, check that the parameter settings for [COM-10], [COM-11], [COM-14], [COM-15], and [COM-

23],[COM-24] match at the inverter keypad and at the PLC.

LS'ELECTR’IC 1 41
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No. Message | Color Description Status Remarks
Communication between the
Normal OFF communication module and
the inverter is normal.
Flashing
EtherNet/IP communication
(LEDO and LED1 flash
fault (includes station
asynchronously, in 1 second
collision).
intervals.)
Flashing A communication fault is
(LEDO and LED1 flash detected between the
LED2 | ERROR Red
synchronously, in 1 second communication module and
Communication Fault | intervals.) the inverter.
Communication parameters at
Flashing the keypad do not match the
(2 second intervals) communication module
parameters.
EEPROM fault
ON If both links are not connected
In case of IP conflict
The communication module is
Flashing
LED3 | CPU Green Normal installed correctly in the

(1 second intervals)

inverter.

*2 To set equal the parameters of keypad and the communication module, after checking the settings of COM Group, "1-yes" set to "[COM-94]

Comm Update"
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NS= AtE0t| &0
BN X3 Ethernet SEEEE MEGHH =AM ZALRLILCH

OLM ALOl Z=OIAISIS AL QUBS AFFO| G250 =S OHE5ID 2HI2H AFR5H)|
9|8t 2H0|SR BICA| KHZAAL.
FOIAEIS ‘DY 'FO9] £ JIXZ RELN QJOM ‘FD'Y ‘=o’9 ol S
2e ||},
/N B D TAAES ABE [ AZE AL ARl HME JHsHO)
A= AL
@ = 2 AAIAIEIS erst [ 20|18 AL HZ2A0] M8 JIsAH0|
A= FS
MED} MEBAINN ZAE J2I59 o0l 020 25LI0
A = QB0 HME QI OO =oFete J|IE LT
& = 2tRO| JI=A0l Y022 =o5i2te 5 LT
MEHAHME 2D U 5 AIR5I= AIZ0| RIZIE 2 2 Qe ZAN 22 5HAAIL.
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2 A0 2HA2.

otal QHMGHH ALEGHI| ?IGHH 0 Al 288 AE

njo
Of
ML

SHEES CMOS A XE2 FHS0 F=2otAAI2.
&0 2et &l A0l ELICH
St dsd 52 HE d52 2 MEASE el dH0A otdAl2.

SAEy Y DFo| A0l DLICH
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1. AN

Ethernet S¢4l IIE= SV-iS7 CIHE E Ethernet UWIER AN

HAC =2 L L}

=244 1/

Ethernet &8 0l= Modbus TCP2F EtherNet/IP 2t X2l ProtocolsS XI& &fLIC}.

OIHE 2l FOf
MO1oF Jbsolil ELICH
ot2=2 eI 4ol
[m]

elgsls 4ot
f= RUAsE HUNM= MO

O| =
AN —

9 DLIHZ 0| PLCO AIRA E2)a L= 299 Master Moduledl 2| ol
Ethernet= 0|26t /USH IPV4AE K&
2 DLIHI} Jisg

b, & &2 Ethernet

S GatewayE Soll QWO HAZBEH UOOF & LICEH
HHE Ol 2HEGH X Al2tE 228 = U0 |X 0t ¥ &LUICH
2. Ethernet Technical features
NESE 100Mbps
FSE=R=IPN HI Ol ABHE (Half, Full Duplex)
CE2F F0 HADe 100m (= E-318)
I L= % olEEE
Auto Negotiation INEE
X0 Ty A0 1500H}01 E
SAH HH A BEA CSMA/CD
THY oled MAgaAl CRC32
HE AZ TCP Socket 3 Socket
ZZ Cable UTP, FTP, STP, (Page 6& =x)
3. & A4S
Ethernet S4&! I1E 10, MZ UAI 10H, 2 g2 245 0H UsSLICH



iS7 Ethernet Option Manual

4. Ethernet Option 2|2 & &X

(1) 2=
LINK 1
‘RAFP/Enet. SVY-457 V2.0, Option 2017.10.11
OO OO
2] OO0 m
LINK 2
LEDO LED1 LEDZ LED3
(2) LED 74

Green Red 2Color 2Color
LEDO LED1 LED2 LED3

O O 0O

4 l LSELEC TRIC
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(3) iS7 QBIE0 S 3= HZ

@ iS7 2AHE 2X 2| CoverE &2|2LICH

@ iS7 &8 E R0 EtherNET/IP S4 S8E MZS =, LA HZQR)E HFHAIL.

@ iS7 QI E{Q} EtherNET/IP S4l SM0| MAL|

& iS7 QHEQSl Mo| T HEHOA EtherNET/IP &4l

2.
SIHE Ol M TR0 TS| YHE ol %

CIHE =HMet M HYUE7L =5 R[50 Y5 =5 F2

—/

LS—'ELEC TRIC I 5
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5. Network &

SAH AZEHR

— —

Pin No. NS &9 & M
1 TX+ =41 dI0IE Plus /g A
2 TX- E4 dI0IE Minus | & M
3 RX+ 241 dI0IEf Plus 2l/= A
4 NONE AE ot & & A
5 NONE AE ot & 2/3 M
6 RX- =4 OOl Minus | = A4
7 NONE ANE oF & 2/ M
8 NONE ANE oF & Z A

j

%

Jil

-—— OO
¥ 18 293 T HZ2E A2 BIEA A2 1 JAO0{0F &LIC.
¥ 3P 6 T HEBE ME BIEAl A2 1 [ANHOF ELICH
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6. HE= JO0IE +3

(1) AtS =TIt Uig

JtEID2l 52 AFZ BILICH JtEIDRl 5= FZS0l 100MHz, HEAS 60MHZOIO
MEEC= 100MbpsIAl JHSEHLICH
(2) Twist Pair&d2 8
== ALK sc
04 200MH
TP hinm naasse oz o ? _
(U.UTP) SH+H 2 (Data)+ NS4 A5
%/ H100MHz
FTP L MAEO(EMI) & MI|E oHE 3G 1
Holg Boiet HES Holg | o (EMI) -
(S.UTP) Ssd4+32(Data) + M= ¥4 (Video)
N
%/ 500MHz
STP 2 =& XHZ, Pair Ji i XHH 24 +& 2 (Data)+
(S.STP) | 2 AH0IZ J0f XHE HO0IS | FAH(Video) &S
75Q S= 012 HHE

uTtp

FTP
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. |
7. Ethernet Option1t 2& Keypad Iict0lE
Otell Jl=s2 Modbus TCP2t EtherNet/IP 2t E2E HZAlol == CIHE Itt0lE LU
Ct. Protocol2 M2 Modbus TCPY [ At&Zdl= Lt2t0IH, E= EtherNet/IPY [ AIEZ6tH
= LOictolE LICH
iS7 Ethernet 22 Keypad Itct0l &
Code TEolE 012 | =0l gt | &F o Prot
Number ocol
OIHEN H=EE S& Jte 0182
CNF-30 Option-1 Type - - HE Al SLIC M/E
(Ethernet)
OIHEN H=E S& It HA
COM-06 FBus S/W Ver - - s gAl &UDH M/E
COM-09 FBUS Led Ethernet S& JIE0 U= LED M/E
Hs e ON/OFF BEE HAIELICH
COM-10 Opt Parameteril 192 0~255
COM-11 Opt Parameter2 168 0~255 _
Pt rar r IP Address= & F&HLICH M/E
COM-12 Opt Parameter3 0 0~255
COM-13 Opt Parameter4 101 0~255
COM-14 Opt Parameter5 255 0~255
COM-15 Opt Parameter6 255 0~255 _
P Subnet MastE & & & LICt. M/E
COM-16 Opt Parameter?7 255 0~255
COM-17 Opt Parameter8 0 0~255
COM-18 Opt Parameter9 192 0~255
COM-19 | Opt Parameter 10 168 0~255 _
P " r Gateway AddressE & & & LILCt. M/E
COM-20 | Opt Parameter 11 0 0~255
COM-21 | Opt Parameter 12 10 0~255
COM-22 | Opt Parameter 13 0 Ethernet S4& &5 S&E&LICH. | M/E
COM-23 | Opt Parameter 14 0~11 CIP Input Instance E
COM-24 | Opt Parameter 15 0~11 CIP Output Instance E
CIP Input InstanceOl et Xs
COM-30 Para Status Num - 0~8 SRS E
0x0000 | Clientdt 210iZf Inverter Data =
COM-31 Para Status-1 - ~OXFEFF | A= s==sLCL, E
0x0000 | Clientdt e{& Inverter Data =
COM-32 Para Status-2 - ~OXFEEE | A2 mmsL L, E
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iS7 Ethernet 22 Keypad Itct0l &
Code | poioiE o2 | 201 2 | aF @ Moy Prot
Number ocol
0x0000 |ClientJdt 2¢4HZ Inverter Data =
COM-33| Para Status-3 - ~OXFEEE | A2 =BT E
0x0000 |ClientJdt 24HZ Inverter Data =
COM-34 | Para Status-4 - ~OXFEEE | A2 SREHLICH E
0x0000 |Clientdt ¢1HZ Inverter Data =
COM-35| Para Status-5 - ~OXFEEE | A2 AXEHLIC) E
0x0000 |Clientdt ¢1HZ Inverter Data =
COM-36 | Para Status-6 - ~OXFEEE | A2 SAXEHLICL E
0x0000 |Clientdt ¢1HZ Inverter Data =
COM-37 | Para Status-7 - ~OXFEEE | A2 SAXEHLICL E
0x0000 |Clientdt ¢1H& Inverter Data =
COM-38 | Para Status-8 - ~OXFFFE | A2 M= a0} E
CIP Output Instance0l et s
COM-50 Para Ctrl Num - 0~8 AR E
0x0000 |ClientOlMd XIE Inverter Data =
COM-51| Para Control-1 - ~OXFEFE | A2 M= a0} E
0x0000 |ClientOlMd XIE Inverter Data =
COM-52 | Para Control-2 - ~OXFEEE | A2 M= a0l E
0x0000 |ClientOlAd XIE Inverter Data =
COM-53 | Para Control-3 - ~OXEEEE | A2 AXEHLICH E
coM-54 | p Control-4 0x0000 |ClientOlAd XIE Inverter Data = e
ara L.ontro ~OXFFFF | A2 &=& LT,
0x0000 |ClientliMd XIE Inverter Data +=
COM-55 | Para Control-5 - ~OXFEFF | A= A=aLCL E
0x0000 |ClientiMd XIE Inverter Data +
COM-56 | Para Control-6 - ~OXFEFF | A= A=aLCL E
0x0000 |ClientiMd XIE Inverter Data +
COM-57 | Para Control-7 - ~OXFFEE | A2 =BT E
0x0000 |ClientOld XIE Inverter Data =
COM-58 | Para Control-8 - ~OXFFFE | A2 M=st 0} E
0:NO sS4 23 Keypad Ii2IOIHE
M-94 _ M/E
COM-94 | Comm Update 0 1:YES |Update &LICH /
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(1)

(2)

(3)

Option Type (8¢ 3t 32, CNF-30)
S iS700 &E=E EA JIE ERIF 20X ANs2=2 LIEFYLICEH iS7
Ethernet S4& JIE &= Al IIsS2Z “Ethernet”ct) E Al & LICIH

Option Version (& H& =2, COM-06)
S iS70 EEE S&l JtELS HE0l AKX S22 LIEHELIC.

FBus Led (COM-09) - £4 3t LED & HAl

S4 IIS0 Y= 402 LEDS ON/OFF AEHE Keypad IHet0IEf COM-090( HEAl
ol &LICH.

KeypadZ COM-9 FBus LedE 29 4J12 Bit)} 22 LICH. COM-092 Led =Al 0
M2t (2= -> 2%) CPU, ERR, LINK2, LINK1 LED2l A2 HEZ ZAl of =
LICF.

LEDJt ONO| &™H oY HIEJH 101 &0 OFFJF &™ 00| & LICt.

HIE HWE
0 CPU LED
1 ERROR LED
2 LINK2 LED
3 LINK1 LED

COM-09 Led &fEH 0Ol)

(4)

10

LINK1 LED LINK2 LED ERR LED CPU LED
OFF ON ON ON

Ethernet Option2 IP Address, Subnet Mask, Gateway Address
(COM-10~21) &3

Ethernet 40| XI&6t= IP2 HE2 v4E HEotD USLICH
= 2= =44 tA3=2 108108108 +.10&8 =2 Z&0| =0 AW =
219l 108 == 0~255A1012] =XE &=HoHH ELUICH
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(5)

Ethernet

(6)

(7)

Ethernet Speed (COM-22)

s 89 43 80l 022 1EEM 100Mbps=z Ats && ELICL

CIP Input Instance(COM-23)

EtherNet/IPE2 ZZEZ22 ABIA Al 228 It2t0IeH 2 CIP(Common Industrial
Protocol)2l I/OS& = QIHE It Client(Originator)0l 2= CIHE &AEH Data
FormatOll CHst && 2 & LICt. EtherNet/IP2| Assembly Object®2== &1 HIEL
Ct.

&3 gt | Input Instance gt | Data Size | Parameter JH=
0 70 4 X
1 71 4 X
2 110 4 X
3 111 4 X
4 141 2 1
5 142 4 2
6 143 6 3
7 144 8 4
8 145 10 5
) 146 12 6
10 147 14 7
11 148 16 8

CIP Output Instance(COM-24)
EtherNet/IP2 Z=E£Z22 AHIA Al 228 Wtet0le2 CIP(Common Industrial
Protocol)2l I/OS4l & Client(Originator)Jt ¢IHEHE MO &tJl ol EUl= 2IH

B XIE Data FormatOl (et &&= & LICH. EtherNet/IP2| Assembly Object®=
= &1 dtELIC
& & gt | Output Instance 8¢ | Data Size | Parameter =

0 20 4 X

1 21 4 X

2 100 4 X

3 101 4 X

4 121 2 1

5 122 4 2

6 123 6 3

7 124 8 4

8 125 10 5

11
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(8)

(9)

(10)

&% gt | Output Instance &t | Data Size | Parameter H=
) 126 12 6
10 127 14 7
11 128 16 8
Para Status (COM-30~38)
or—

Modbus TCPY 22 0l= AEotAl 2= Wetole 2 LIC.
EtherNet/IPOlAl Input Instance (COM-23) 40|14 &8 & = Comm

UpDate(COM-94:YES)E ot= Z2=220 2 20 & LICt. COM-30 Para Status Num &

D=
BA =

d2 2Jtsotl &A3E Instancell Parameter iz g0l 20l 0] JHx2t3
Client(Originator)til 2 CIHE Datall =4AZE COM-31~38 AOI0 2= & LICt.
Para Control (COM-50~58)

Modbus TCPZ &< 0l= AtEolAl = Uetoly LCh.

EtherNet/IPOlAl Output Instance (COM-24) g2 40|14 &F & = Comm
UpDate(COM-94:YES)E ot= Z20 8t B &LICt. COM-50 Para Ctrl Num &3
2 =2Jtsdtl &FE Instancell Parameter Jis gt0l 20I0{ 0] JH==0t2
Client(Originator)2l XIZ@Datag AIEE CIHHH Datall =245 COM-51~58At0]0fl

&g gLt

Comm UpDate (COM-94)

Option ParameterSS MZ M0l SOIE ME SE0 £FEH0 U= AS0| B
BHLICH J2iL 232 32 F20s v $ye =X LU
>4

Comm UpdateE YesZ = Z =20 Ethernet Option S&! t=0 0 8t0l

4, sS4 It i Jlss LI

Jlss &ZX otAIJl dHELIC

9. Modbus/TCP Frame
(1) Modbus/TCP Frame 4

12

MBAP Header( 7 bytes) PDU (5 bytes ~)

QUBIM O 2 Ethernet® Ethernet II Frame= A& LIC}.
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MODBUS Application Protocol Header (MBAP Header)
MBAP Header®l 34 ILIC}.

2 20| EE

RO MLz B2 ClientllMd Server2 Data

Transaction Identifier | 2 Bytes FrameS S 0 OiCH 14 =748t Ch,

Protocol Identifier 2 Bytes | 022 & LIC.

Modbus®2l Data FrameZ 0|2 MBAP HeaderOl Al
Length 2 Bytes | Unit Identifier /2] Byte=®2| Z0/E LtEtEL
Ct.

Modbus TCP2t Modbus RTUJ} HOIEE Eof H&
T UsS B SlaveHsIt & UAH ELIC
Modbus TCPZH A& H20= OxFFE D& L
Ct.

Unit Identifier 1 Bytes

Protocol Data Unit (PDU)
A A MOl Modbus TCP2l DataZ Function Code2t DataZ 020 H USLICH.
AAlst &2 0Fell “(2) Function CodeOll CHet &H” 0l Al St S LICEH

13



|

iS7 Ethernet Option Manual

(2) Function Code0f| Cist &
Modbus TCP= Client
Server= ZZ0l CH&t
S0l A2 Server=

@ Read Holding Registers

CIH B (Server)0ll A= Datas &=

<t Serveré Lt &ILICH Cliente €S
SE2 ol XY LICH LEHE
OIHEIE ZLELILCH

[ AIEdl= &% LIC

ClientOl 5 Server2 R+70ol= Frame &

tcles EO0IN
MO 2 Client= PLC, HMI, PC

27 Frame Z 0| &t
Function Code 1 Bytes 0x03
Sl 2 Bytes 0x0000 ~ OxFFFF
Data 2+ M= 2 Bytes 1~16 (LS ELECTRIC QIH{El JIE)
ServerOl A Master2 S&dt= Zd Y 74
S& Frame 20| gt
Function Code 1 Bytes 0x03
SF4 1 Bytes 2 x Data 2+ =
Data 2+ i | Data @7 M= | S& FAZFH M= 23
X 2 Bytes Data gt

@ Read Input Registers

OIHHE (Server)til A= DataE 1= M AtEot=E &+ LI
Clientti M Server2 2=+dt= Frame #4
2+ Frame 20| at
Function Code 1 Bytes 0x04
Sl 2 Bytes 0x0000 ~ OxFFFF
Data &+ H= 2 Bytes 1~16 (LS ELECTRIC QIHEl =)

14
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Serverll M Masterz

SY Frame Z 0| at
Function Code 1 Bytes 0x03
SF4 1 Bytes 2 x Data 27 =
Data 2+ i | Data 2= M= | S& FAZFH M= 23
X 2 Bytes Data gt

® Write Single Register
CIHHH (Server)0ll Datag 1M =

ClientOll Al Server2 2Fol= ZH Y 24
2+ Frame 20l at
Function Code 1 Bytes 0x06
SHFL 2 Bytes 0x0000 ~ OxFFFF
Data gt 2 Bytes 0x0000 ~ OxFFFF

Server0il M Masterz

8% Frame 20l 2
Function Code 1 Bytes 0x06
Sl 2 Bytes 0x0000 ~ OxFFFF
Data &t 2 Bytes 0x0000 ~ OxFFFF

@ Write Multiple Register
OItHE (Server)0ll DatagE 1JHO0IlA 16JHMtKl HA=ZX 01 DataOll

gol= &= YU

Client0l A Server2 3ol T 24

2+ Frame 20| 2
Function Code 1bytes 0x10
Sl 2bytes 0x0000 ~ OxFFFF
=&5t= Data M= 2byte 1~16 (LS ELECTRIC CIHE JI&F)
Byte Count 1lbyte 2 X Data =
=8¢g Data &t Data H= +=38¢g Datas
x 2 bytes

15
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ServerOl A Master2 SgYdl= ZdY 24
SY Frame 20l &t
Function Code 1 Bytes 0x10
ShlF=4 2 Bytes 0x0000 ~ OxFFFF
=&5t= Data M= 2 Bytes 1~16 (LS ELECTRIC 2IHH II&E)

(3) Except Frame

Except Frame2 ClientllAl Server2 2+dl= Frame2 2%
23 5IHAM Errordl Mol S 3 Serverlild S ol T LUICH
Exception Frame &4
Error Frame 20| %
Error Code 1bytes 0x80 + Clientdt K-+¢&t
Function Code
Exception Code 1bytes 0x0000 ~ OxFFFF
Exception Code &
&7 Code &9
XN&stA &%= FunctionOll CHol A
ILLEGAL FUNCTION 0x01 Q09 9= He
ILLEGAL DATA ADDRESS 0x02 APSOHI - 8= Oi=cll=2l Datas
UL sy amstes B
Data =& & ([ Data sl Y«
ILLEGAL DATA VALUE 0x03 = G| 2402 AN Ao
Server(fil &It US B
SLAVE DEVICE FAILURE 0x04 (218{EIZH CAN S& ERROR, 54
X £7J/3 ERROR &<, OIHE o
DATAS A2 A ISt ER)
Server)t 2 X2l =0l2t SE=
& £ gl M
SLAVE DEVICE BUSY 006 1 ormey matoig =013, geo =
Il 88 3¢ 832)
LS CIHEI0Ct =Hol= Code2
WRITE PERMITION ERROR 0x20 | =& Z2X U2t0lgo gtr= «=&8otdH
0 &y

16
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10. EtherNet/IP

(1) I2E20| et I 74

SEMI Fneu AC FPosition ...Other
Devices Yalve Drives Cntrlirs Frofiles I
User
Layer O

CIP
Common
Spec

OAppImatmn Object lerawO
%0 090

—

Application & { CIP Messaging: Explicit, /O, Routing

Transport Layers

e

Ecapsulaticn 1 1

DeviceMet ControlMet | 1

Adaptation & Data Link Data Link JOF IL TCe : Future 7 :
Data Link Layers Layer Layer - _ | |
[CAN] [CTDRMA] Enet Diata Link | I

Layer [CEMASCD] I I

=

Physical DeviceMet | | Controllet Ethernet | I
Layer Physical Physical Physical | Future 7 1
Layer Layer Layer o :

EtherNet/IP= ODVAE3l0lA #&8 CIP(Common Industrial Protocol)E TCP2t
UDPE 0/&35t0 88t ProtocolLIC}.

Originator: Connectio = R¥Vot= A& JIILLICH Clientet & & LILCH
J|Jl= PLC =2 Scannerdt 0410l sHE&LICH.

Target: Connection= Sot= &2 J|JIYLICH ServerctdE &
1= Inverterdt 40101 ol & &Ll Ch.

O
[w

(2) Implicit Message
Implicit Message= I/O Messagect & &LICt. Input Instance2 Output
Instance0l 2ol Client(Originator)2t Server(Target)AtOI0l & & =J/0 2o
=1 2= DataE Z&LICt.
Class 1 Connection22 HZ0| &LICt.

® X 2y
Transport Type
Originator->Target: Point to Point
Target->Originator: Multicast
Transport Trigger: Cyclic
Configuration Connection: 1

17
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Connection Tag: XI& &tXl
Priority
Originator->Target: Scheduled
Target->Originator: Scheduled

ol=
s o

Configuration Data: XI& otXl %3

@ Input Instance
CIHE WA PLCE2 Clientd|J]0l 2IHEH AMEHE FII1H82=2 2= Data’lLICh.

Instance | Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Running
0 1 Faulted
(Fwd)
70
Speed Actual (Low Byte) — RPM unit (note 1)
Speed Actual (High Byte) — RPM unit
0 At Ref From | Ctrl Ready Running 2 | Running | Warnin Faulted
Reference | Net From Net (Rev) 1(Fwd) |g
71 Drive State
Speed Actual (Low Byte) — RPM unit
Speed Actual (High Byte) - RPM unit
Running
0 1 Faulted
(Fwd)
110 1
Speed Actual (Low Byte) — Hz unit (note 1)
Speed Actual (High Byte) — Hz unit
0 At Ref From | Ctrl Ready Running 2 | Running | Warnin Faulted
Reference | Net From Net (Rev) 1(Fwd) |g
111 1 Drive State
2 Speed Actual (Low Byte) — Hz unit
3 Speed Actual (High Byte) — Hz unit
141 0 Status Parameter - 1 data (Low Byte)
1 Status Parameter - 1 data (Hi Byte)
0 Status Parameter - 1 data (Low Byte)
142 1 Status Parameter - 1 data (Hi Byte)
2 Status Parameter - 2 data (Low Byte)
3 Status Parameter - 2 data (Hi Byte)

18
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Instance

Byte

Bit 7

Bit 6

Bit5 Bit 4 Bit 3 Bit 2

Bit1

Bit0

143

o

Status Parameter - 1 data (Low Byte)

Status Parameter - 1 data (Hi Byte)

Status Parameter - 2 data (Low Byte)

Status Parameter - 2 data (Hi Byte)

Status Parameter - 3 data (Low Byte)

Status Parameter - 3 data (Hi Byte)

144

Status Parameter - 1 data (Low Byte)

Status Parameter - 1 data (Hi Byte)

Status Parameter - 2 data (Low Byte)

Status Parameter - 2 data (Hi Byte)

Status Parameter - 3 data (Low Byte)

Status Parameter - 3 data (Hi Byte)

Status Parameter - 4 data (Low Byte)

Status Parameter - 4 data (Hi Byte)

145

Status Parameter - 1 data (Low Byte)

Status Parameter - 1 data (Hi Byte)

Status Parameter - 2 data (Low Byte)

Status Parameter - 2 data (Hi Byte)

Status Parameter - 3 data (Low Byte)

Status Parameter - 3 data (Hi Byte)

Status Parameter - 4 data (Low Byte)

Status Parameter - 4 data (Hi Byte)

Status Parameter - 5 data (Low Byte)

Status Parameter - 5 data (Hi Byte)

146

Status Parameter - 1 data (Low Byte)

Status Parameter - 1 data (Hi Byte)

Status Parameter - 2 data (Low Byte)

Status Parameter - 2 data (Hi Byte)

Status Parameter - 3 data (Low Byte)

Status Parameter - 3 data (Hi Byte)

Status Parameter - 4 data (Low Byte)

Status Parameter - 4 data (Hi Byte)

Status Parameter - 5 data (Low Byte)

O (N WIN R OJlO|O|IN|/OJUW|AP|W|IN|HF|OIN|lO|LW|ARWINIHIOIlU || W |N|HF

Status Parameter - 5 data (Hi Byte)

[y
o

Status Parameter - 6 data (Low Byte)

19
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Instance | Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
11 Status Parameter - 6 data (Hi Byte)
0 Status Parameter - 1 data (Low Byte)
1 Status Parameter - 1 data (Hi Byte)
2 Status Parameter - 2 data (Low Byte)
3 Status Parameter - 2 data (Hi Byte)
4 Status Parameter - 3 data (Low Byte)
5 Status Parameter - 3 data (Hi Byte)

147 6 Status Parameter - 4 data (Low Byte)
7 Status Parameter - 4 data (Hi Byte)
8 Status Parameter - 5 data (Low Byte)
9 Status Parameter - 5 data (Hi Byte)
10 Status Parameter - 6 data (Low Byte)
11 Status Parameter - 6 data (Hi Byte)
12 Status Parameter - 7 data (Low Byte)
13 Status Parameter - 7 data (Hi Byte)
0 Status Parameter - 1 data (Low Byte)
1 Status Parameter - 1 data (Hi Byte)
2 Status Parameter - 2 data (Low Byte)
3 Status Parameter - 2 data (Hi Byte)
4 Status Parameter - 3 data (Low Byte)
5 Status Parameter - 3 data (Hi Byte)
6 Status Parameter - 4 data (Low Byte)

148 7 Status Parameter - 4 data (Hi Byte)
8 Status Parameter - 5 data (Low Byte)
9 Status Parameter - 5 data (Hi Byte)
10 Status Parameter - 6 data (Low Byte)
11 Status Parameter - 6 data (Hi Byte)
12 Status Parameter - 7 data (Low Byte)
13 Status Parameter - 7 data (Hi Byte)
14 Status Parameter - 8 data (Low Byte)
15 Status Parameter - 8 data (Hi Byte)

20
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70,71,110,1112] 0,1Bytel HIEW CH& Data &Y LILC}.

Name Description Related Attribute
Class Attr. ID
Faulted Inverter Error 0x29 10
Warning Not Supported 0x29 11
Runningl Motor is running Forward 0x29
Running2 Motor is running Reverse 0x29
Ready Motor is ready to running 0x29
Ctrl From Net Run/Stop control 0x29 15
Ref From Net Speed control 0x2A 29
At Reference Reach at reference Speed 0x2A
Drive State Current Motor State 0x29 6
Speed Actual Speed Command 0x2A 7

® Output Instance
PLCE 2 Client?|J1JF 2IHHWU XE=2 FIIH22 Bli= DataLICH.

Instance | Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0 Fault Run
Reset Fwd
20 1 0
2 Speed Reference (Low Byte) - RPM unit
3 Speed Reference (High Byte) — RPM unit
0 NetRef NetCtrl Fault Run Run
(note 2) | (note2) Reset | Rev Fwd
21 1 0
2 Speed Reference (Low Byte) - RPM unit
3 Speed Reference (High Byte) — RPM unit
0 Fault Run
Reset Fwd
100 | 1 |°
2 Speed Reference (Low Byte) — Hz unit
3 Speed Reference (High Byte) — Hz unit

21
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Instance

Byte

Bit 7

Bit 6

Bit5 Bit 4 Bit 3 Bit 2

Bit1

Bit0

101

NetRef

Fault
NetCtrl

Reset

Run

Rev

Run
Fwd

0

Speed Reference (Low Byte) - Hz unit

Speed Reference (High Byte) - Hz unit

121

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

122

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

123

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

Control Parameter - 3 data (Low Byte)

Control Parameter - 3 data (Hi Byte)

124

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

Control Parameter - 3 data (Low Byte)

Control Parameter - 3 data (Hi Byte)

Control Parameter - 4 data (Low Byte)

Control Parameter - 4 data (Hi Byte)

125

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

Control Parameter - 3 data (Low Byte)

Control Parameter - 3 data (Hi Byte)

oAl WINPHIOIN/O | WINH|OJlOW|AAR W|IN|IH|O| W

Control Parameter - 4 data (Low Byte)
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Instance

©
E;

Bit 7

Bit 6

Bit5 Bit 4 Bit 3 Bit 2

Bit1

Bit0

Control Parameter - 4 data (Hi Byte)

Control Parameter - 5 data (Low Byte)

Control Parameter - 5 data (Hi Byte)

126

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

Control Parameter - 3 data (Low Byte)

Control Parameter - 3 data (Hi Byte)

Control Parameter - 4 data (Low Byte)

Control Parameter - 4 data (Hi Byte)

Control Parameter - 5 data (Low Byte)

Ol (IN|[lojLnn|hAhR WIN|HO|WO | |N

Control Parameter - 5 data (Hi Byte)

[
o

Control Parameter - 6 data (Low Byte)

[y
[y

Control Parameter - 6 data (Hi Byte)

127

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

Control Parameter - 3 data (Low Byte)

Control Parameter - 3 data (Hi Byte)

Control Parameter - 4 data (Low Byte)

Control Parameter - 4 data (Hi Byte)

Control Parameter - 5 data (Low Byte)

OO (IN|[ojUnn || W[IN | O

Control Parameter - 5 data (Hi Byte)

Control Parameter - 6 data (Low Byte)

Control Parameter - 6 data (Hi Byte)

Control Parameter - 7 data (Low Byte)

Control Parameter - 7 data (Hi Byte)

128

Control Parameter - 1 data (Low Byte)

Control Parameter - 1 data (Hi Byte)

Control Parameter - 2 data (Low Byte)

Control Parameter - 2 data (Hi Byte)

Control Parameter - 3 data (Low Byte)

Control Parameter - 3 data (Hi Byte)
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Instance Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0

6 Control Parameter - 4 data (Low Byte)

7 Control Parameter - 4 data (Hi Byte)

8 Control Parameter - 5 data (Low Byte)

9 Control Parameter - 5 data (Hi Byte)

10 Control Parameter - 6 data (Low Byte)

11 Control Parameter - 6 data (Hi Byte)

12 Control Parameter - 7 data (Low Byte)

13 Control Parameter - 7 data (Hi Byte)

14 Control Parameter - 8 data (Low Byte)

15 Control Parameter - 8 data (Hi Byte)

20,21,100,1012 0OBytel HIE0 CHiet Data & 2 LILCH.
Name Description Related Attribute
Class Attr. ID

Run Fwd(=1) Forward Run Command 0x29 3
Run Rev(=F1) Reverse Run Command 0x29 4
Fault reset(=1) Fault Reset Command 0x29 12
NetRef(=2) Not used Ox2A 4
NetCtrl(=2) Not used 0x29 5
Speed Reference | Speed Command Ox2A 8

(1) Control Supervisor Object (Class 0x29)2| Drive Run®Z 1t Fault®22=2 &
XotJ| dBHgrLICh.

(=2) Reference Control 1t Run/Strop Control 2 &&& LCD Control Pannel2
SoACH JisotAHl & USLICH [OekM Instance 21 3t 1010lA (NetRef,
NetCtrl)2 AtEZ X ZSLICH

(3) Explicit Message
H =J| S4le2 CIHE =92 EtherNet/IP2l Attributell gt=2 S10iLE & M AIS
of= sS4l Y LI
Originator?t TargetAlO| 0l Connection
b Class 3 Connection= % 1] DataE

44 1Ul0
S~
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(4) XI¥ Object

@ Identity Object (Class 0x01,

Instance 1)

» Attribute
Attribute
o Access Attribute Name Data Length | Attribute Value
1 Get Vendor ID (LS ELECTRIC) Word 259
2 Get Device Type (AC Drive) Word 2
3 Get Product Code Word 11 (1)
Revision
4 Get | Low Byte - Major Revision Word Z2)0x0102
High Byte - Minor Revision
5 Get Status Word (=3)
6 Get Serial Number Double Word =4)
7 Get Product Name 7 Byte CE-S7M1

(Z1) Product Code 112 iS7 2HHE 2l0I&LICt.

(%2) Revision2 Ethernet S&! II= Versiondt 2X| &LICH &< Bytedt Major
Revision, ot?l ByteJt Minor Revision=S 2|0|&LICH. OIE =8 0x01022 2.01=
O|0I&tLICh.

Ethernet S4! JIE H& 2 Keypad COM-6 FBus S/W VerOl = Al&LICt.

(=3) Status BitZ &2

Bit o O

0 : Master0ll DeviceJ}
1 : Master0ll DeviceJt

Reserved

Configured (LS ELECTRIC EtherNet/IP= XIR5tAl Z22=2 & Al 0)

Reserved

: Unknown
109 Z0| EXEUAS 82
=,

: I0HZ0| SRS DX AUS E=R

A NP W|IN|IF

: Major Fault

10920l T A=eES

Minor Recoverable Fault (2/HE Il Warning & B2l 2<)

Minor Unrecoverable Fault (HEAIS 818

10 Major Recoverable Fault (S/HE It H/W Trip&leiel &2 2)

11 Major Unrecoverable Fault (2/BHHE It H/W 212 Trip&lEiol )

A U1 W N O
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(=4) Serial Bi5= MAC ID°| S X2l 4= 0|2 &LICH.
01) MAC IDJ} 00:0B:29:00:00:22 0|2 Serial BiS= 0x290000227} E LIC}.

> Service
Service Support for | Support for
Definition
Code Class Instance
OxOE Get Attribute Single No Yes
0x05 Reset No Yes
0x01 Get Attribute All No Yes

@ Motor Data Object (Class 0x28, Instance 1)

> Attribute
Attribute
ID

Access Attribute Name | Range Definition

: Non-standard motor

: PM DC Motor

: FC DC Motor

: PM Synchronous Motor
: FC Synchronous Motor
3 Get Motor Type 0~10 : Switched Reluctance Motor

: Wound Rotor Induction Motor

: Squirrel Cage Induction Motor

: Stepper Motor

: Sinusoidal PM BL Motor

10 : Trapezoidal PM BL Motor

[Get]

BAS-13 Rated Currgt= &40 SLICH.
0.0~1 | [Set]

000.0 | Set &t gt0l BAS-13 Rated Curr0fl Et&
g LICH.

Scale 0.1

[Get]

BAS-15 Rated Voltageat2 0 =LICH
0~ [Set]

690 Set St gt0| BAS-15 Rated Voltaged||

gt LI

O 0 N O 1 A W N ©+ O

6 Get/Set | Motor Rated Curr

7 Get/Set | Motor Rated Volt

Scale 1
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» Service
Service - Support for | Support for
Definition
Code Class Instance
OxOE Get Attribute Single | No Yes
0x10 Set Attribute Single | No Yes

® Control Supervisor Object (Class 0x29, Instance 1)

» Attribute
Attribute
. Access Attribute Name Range Definition
0 X
3 Get / Set | Forward Run Cmd. -
1 N gek 28 (F1)
0 PN
4 Get / Set | Reverse Run Cmd. ~
1 g ds 248 (1)
5 A& 2+ | Net Control - Inverter L2022 & & Jts§LICH
0 Vendor Specific
1 Startup
2 Not Ready (reset =)
3 Ready (X =)
6 Get Drive State
4 Enabled (Run & © 2= &Xl & H<2l)
5 Stopping (&8Xl &% 3)
6 Fault Stop
7 Faulted (Trip &
0 3N =
7 Get Running Forward -
1 & g 28 =
0 3N =
8 Get Running Reverse —
1 9 e 2 =
0 Reset S0|HLI Trip0] ZMs B2
9 Get Drive Ready -
1 OIHED 2&e = U= B4 MH
0 M Trip 20| 2 Gt 22
10 Get Drive Fault - - -
1 S Trip 2aist Atshel,
0 Trip £ = Trip oHAISHIl @8t Trip
12 Get / Set | Drive Fault Reset Reset. FALSEAEIU M TRUEgIZ &6t
1 | ei= ger RESETOI SLITH (=2)
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Attribute ) N
. Access Attribute Name Range Definition
13 Get Drive Fault Code OteH Drive Fault Code & &EZX (F2)
0 DeviceNet S4! 0122 Sourcez
28 XNds sLLh
14 Get Control From Net.
) DeviceNet E&! Sourcez 2& Xd=2
=LICH

(#=1) Drive Run Command
Forward Run Cmd. 2t Reverse Run Cmd.E 0|E¢gt ClHHE 228

Runl Eun2 Trigger Event Run Type
0 0 Stop NA

0-=1 0 Eun Runl

0 0-=1 Eun Run2
0-=1 0-=1 No Action NA

1 1 No Action NA

1-=0 1 Fun Run2

1 1-=0) Eun Runl

0 EUWAM RunlE Forward Run Cmd.E LtEtHLH= 220I0{ Run 2= Reverse Run

Cmd.E LIEIHLICI. = O(FALSE)->1(TRUE)Z ®Bigl= =2t0l S&0| 2IHEOH &

& XFBZS W2lA ELICH Forward Run Cmd.2| 22 giiE M o= S 2HEZS

28 HEE LIEt=E A0l OtLict sS4 28 FHA Lol et XS LIEFLICH
(=2) Drive Fault

OIHE Ol Trip0l ZAStRES [ Drive Fault 2 TRUEJG EICt.

Ol§ Drive Fault Code= OtcH2t ZLCt.

Drive Fault Code

Fault

Code Description

Number

0x0000 | None
Ethermal Out Phase Open  InverterOLT
InPhaseOpen ThermalTrip UnderLoad

0x1000 ParaWriteTrip I0BoardTrip PrePIDFail
OptionTrip1 OptionTrip2 OptionTrip3
LostCommand UNDEFINED LostKeypad

0x2200 | OverLoad

0x2310 | OverCurrentl

0x2330 | GFT

0x2340 | OverCurrent2

28



iS7 Ethernet Option Manual

-

Fault
Code Description
Number
0x3210 | OverVoltage
0x3220 LowVoltage
0x2330 | GroundTrip
0x4000 | NTCOpen
0x4200 | OverHeat
0x5000 | FuseOpen HWDiag
0x7000 FanTrip
0x7120 No Motor Trip
0x7300 | EncorderTrip
0x8401 | SpeedDevTrip
0x8402 | OverSpeed
0x9000 ExternalTrip BX

Drive Fault Reset
Drive Fault Reset2 0->1 = FALSE->TRUEZ 2 [ 2IHE 0l TRIP RESET XI&
= WelAH LIt 1(TRUE)C! AEHUIAM 8t O 1(TRUE)S ZChd oA 2IHES
TRIPOI RESETAIZEZ Wl 2&LICH 1(TRUE)2! &EH0IA= CHAl O(FAULT)2
2 M ChAl 881 O 1(TRUE)S M AMOF RESETAIZEO0 SHEUWAM CIHEHZ XIZO0I

LicI Al g LICh.

» Service
Service Support for | Support for
Definition
Code Class Instance
Ox0E | Get Attribute Single No Yes
0x10 | Set Attribute Single No Yes
@ AC Drive Object (Class 0x2A, Instance 1)
> Attribute
Attribute Attribute
Access Range Definition
ID Name
£ Fl=Jt €3 =t==0 &2 otAl
0
XSS LIEtdLICH
3 Get At Reference - — —
=4 Fl0F 48 L0l &2 2SS
1
LtEHEELICH
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Attribute Attribute -
Access Range Definition
ID Name
_ Net
4 A& otgt -
Reference
0 Vendor Specific Mode
1 Open Loop Speed(Frequency)
Drive Mode
6 Get (1) 2 Closed Loop Speed Control
N 3 Torque Control
4 Process Control(e.g.PI)
O~ M = FW=E [rpm]22 SAtolA
7 Get SpeedActual o
24000 HAloHESLICH
0 SH F0+E [rpm]2z2 &M XIE
8 Get / Set | SpeedRef 54000 £ SLICH. DRV-07 Freq Ref Srcot
FieldBusz &&0| T/ 0{0F BtHO0| ELICH
Actual 0~111.0 |0.1 A &H9I2 8 8FE ZLIHE &L
9 Get
Current A Ct.
0 ZF1I+ X8 Sourcelt DeviceNet S410]
Ref.From Ot LICY.
29 Get —
Network ) 14 X8 Sourcell DeviceNet S41¢]
LICt
0~400.00 | &M 2802 =IO (HzHR)HE Z2LIHY
100 Get Actual Hz _
Hz 2 LICt.
DRV-07 Freq Ref SrcJt 8.FieldBusZ &
0~400.00 _
101 Get / Set | Reference Hz H 3 A NG F=WE Sz 843 Jts
z
&LICH
Acceleration 0~6000.0 _
102 Get / Set OIHE Jts A2t £&/2LIHE & LICH
Time (F2) sec
Deceleration 0~6000.0 _
103 Get /Set oI & Al2ts &E/2LIHE &L
Time (F3) sec

(1) DRV-10 Torque Control, APP-01 App Mode2 & USLICH. DRV-10
Torque Control= Yes2 & &otH Drive Modelt “Torque Control”Jt &1
APP-01 App ModeZE Proc PID, MMCz &&Z o™ Drive ModeJt “Process
Control(e.g.PI)"Jt &LILC}.

(=2) DRV-03 Acc Time gt&LIC}.

(=3) DRV-04 Dec Time 2t LIC}.
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» Service
Service Support for | Support for
Definition
Code Class Instance
OxOE Get Attribute Single No Yes
0x10 Set Attribute Single No Yes

® Class 0x64 (Inverter Object) — Manufacture Profile

Inverter2| Keypad ParameterE Accessol)| ®I8t Object LICt.

» Attribute
Acc Attribute Attribute
Instance Attribute Number
ess Name Value
1 (DRV Group) iS7 Manual Code B2 2
2 (BAS Group) iS7 Manual Code B15% =2
3 (ADV Group) iS7 Manual Code B15% =2
4 (CON Group) iS7 Manual Code 8152 =2 IS7
. _ P
5 (IN Group) 57 Manual Code #12% £2 | is7 Keypad | o oo
Get/ [ — rel &8
6 (OUT Group) iS7 Manual Code H& 2 =Y Title
Set A
7 (COM Group) iS7 Manual Code #1539 2 | (i57 Manual ”
iS7
8 (APP Group) iS7 Manual Code &% S &2X) ( )
— Manual &
9 (AUT Group) iS7 Manual Code H&5 2 ¢ )
10 (APO Group) iS7 Manual Code B15% =2
11 (PRT Group) iS7 Manual Code B1S 2 52
12 (M2 Group) iS7 Manual Code B1S 2 52
» Service
Service Support for | Support for
Definition
Code Class Instance
OxO0E Get Attribute Single No Yes
0x10 Set Attribute Single No Yes
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11. Lost Command
(1) Inverter Keypad Parameter

Code | manig o | zuia BHY =
Number
"None"
| FreerRUNT o6t Commanddt 2asig S
PRT-12 | Lost Cmd Mode | o™ bec A OIHE S MFELIG
"Hold Input" (=1)
"Hold Output"
"Lost Preset"
PRT-13 | Lost Cmd Time 1.0 0.1~120.0 sec | Lost Command Z& Al2t & &
PRT-14 Lost Preset F 0 0~600.00 Hz | Lost Preset? £&& &3
Z=1) Lost Command Mode
=RSR s
"None" Ol& &EHE =X &tCl.
"Free-Run" [Lost Command TripOl Z 245t Free Run&dXIE & LIC}.
"Dec" Lost Command TripOl Z&G6t0H Trip Z5A12022 KX &LIC.

Lost Command Warning0| 24350 0|M0H ZpAE 28 XS
£ & LI

Lost Command Warning0| Z46tH 082 28 H&=ZF
gHLICt.

Lost Command Warning0| Z45t0H PRT-1401 £&8&Z0 U=
=2 28 gL

"Hold Input"

O
J2

"Hold Output”

"Lost Preset"

(2) Modbus TCP Lost Command =21

Modbus TCP= 3% =9 Client2%H Datalt 2X 2= 3 sS4 38 =2 Lost
Command &EHDJt &1 PRT-1301 £&&& Al2t0] XILEH PRT-12 &0 et HEE=E =
Aot LI,

(3) EtherNet/IP Lost Command =&

Originator(PLC =2 Client)2t Target(Inverter)AtOl0l Implicit Message Connection
(Class1 Connection)0| 1= ¢t %0 /UK #Z2H S S8 =2 Lost Command &
ERDF &0 PRT-1301 &&& Al2t0] AILFH PRT-12 &30 et 2lHEH= S&6tH ELICH
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12. LED &%

LINK 1

LINK 2

(il NT=T=Ta

Frre
o ol

RAPIEnst. SV-AST V2.0. Oplion 2017.10.11

558 w B G

LEDO LED1 LED2 LED3

LED 2|O| Color SZ o|O| == o|no|
Network LINK 10{ Network7t HZAZ|0f ™At
Green ON N
i 55 sxstn US
Network Ethernet 41 A7 =0l «
LEDO LINKT Orange N ON
83 ol 77] BM0| 1% Oy Qe 72
LINK 1 Ethernet &4 F0|L} LINK 10
- OFF
o NetworkZt M ZE|0] UX| %=
Network LINK 20| Network7t HZAL|0f ™4
Green ON N
¥4 55 Sxten g
Network "
LED1 LINK2 Orange ON Ethernet &4 A7 =0l *
EAl B2ak
oL EZ o
LINK 1 Ethernet &4 SO[L} LINK 20f
- OFF
o NetworkZt M Z |0 UAX| AZ

*1: Ethernet S41 A&

3

ot

olo| &

It 220 E (PLIC §)2 2FS =H2BI0] FHAL.

AL [COM-10], [COM-11], [COM-14], [COM-15] 12|11 [COM-23], [COM-24] Keypad &7 2t
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LED 2|O| Color SZk o|O| =24 o|nj
4 7tEQr QIHEHIE HAEO &
8 3% OFF
Mg st AU
Flashing
LEDOZ} HIS7| MY Ethernet 4 2%
(1= F7|)
Flashing
Ethernet &4 7=t QIHE ALO
LEDOZt 57| EE
LED2 ERROR Red of 4 =
(1= F7|)
EAl B2af
oL T o N _
Keypad2 73t &4 Ii2t0[E 2t
Flashing B
&4 20| d8of = meto|
(% 7))
Bl HEI} Ch2 Few
EEPROM It Al
ON 2709 33 25 G| 8= 4%
IP & Al
Flashing A FHET QIHEet YR
LED3 CPU Green g % 5
= F7|) X ERSE 20|
*2. Keypad &7 metolget §4 2E H¥EE SLUSHA 617 fdiMEeE cCOMAEL HEES &% = [COM-94] Comm UpdateS 1
yesE2 HESIO{FAIH M gfo| 84 ZE0| HEE LT
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Headquarter
| | q M Overseas Branches

LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea « LS ELECTRIC Tokyo Office (Japan)

M Seoul Office

Tel: 81-3-6268-8241 E-Mail: jschuna@Iselectric.biz

LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea

LS ELECTRIC Beijing Office (China)

Tel: 82-2-2034-4033, 4888, 4703  Fax: 82-2-2034-4588

Tel: 86-10-5095-1631 E-Mail: khpaek@Iselectric.com.cn

E-mail: automation@Iselectric.co.kr

LS ELECTRIC Shanghai Office (China)

Tel: 86-21-5237-9977 E-Mail: tsjun@lselectric.com.cn

B Overseas Subsidiaries

LS ELECTRIC Guangzhou Office (China)

« LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan)

Tel: 86-20-3818-2883 E-Mail: chenxs@Iselectric.com.cn

Tel: 81-3-6268-8241 E-Mail: jschuna@Iselectric.biz

LS ELECTRIC Chengdu Office (China)

LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China)

Tel: 86-28-8670-3201 E-Mail: yangcf@lselectric.com.cn

Tel: 86-411-8730-6495 E-Mail: jiheo@Iselectric.com.cn

LS ELECTRIC Qingdao Office (China)

LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China)

Tel: 86-532-8501-2065 E-Mail: wangzy@Iselectric.com.cn

Tel: 86-510-6851-6666 E-Mail: sblee@lselectric.co.kr

LS ELECTRIC Nanjing Office (China)

LS ELECTRIC Vietnam Co., Ltd.

Tel: 86-25-8467-0005 E-Mail: ylong@lselectric.com.cn

Tel: 84-93-631-4099 E-Mail: jhchoi4@Iselectric.biz (Hanoi)

LS ELECTRIC Bangkok Office (Thailand)

Tel: 84-28-3823-7890 E-Mail: sjbaik@lselectric.biz (Hochiminh)

Tel: 66-90-950-9683 E-Mail: sjleet@Iselectric.biz

LS ELECTRIC Middle East FZE (Dubai, U.A.E.)

LS ELECTRIC Jakarta Office (Indonesia)

Tel: 971-4-886-5360 E-Mail: salesme@lIselectric.biz

Tel: 62-21-2933-7614 E-Mail: dioh@lselectric.biz

LS ELECTRIC Europe B.V. (Hoofddorf, Netherlands)

LS ELECTRIC Moscow Office (Russia)

Tel: 31-20-654-1424 E-Mail: europartner@Iselectric.biz Tel: 7-499-682-6130 E-Mail: jdpark] @Iselectricbiz

LS ELECTRIC America Inc. (Chicago, USA)

LS ELECTRIC America Western Office (Irvine, USA)

Tel: 1-800-891-2941 E-Mail: sales.us@Iselectricamerica.com

Tel: 1-949-333-3140 E-Mail: ywyun@lselectricamerica.com

www.lselectric.co.kr
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