Before using the product
Thank you for purchasing the G100 RAPIEnet+ communication board.



Safety Information

S

Q)

afety Information

Always follow safety instructions to prevent accidents and potentially hazardous
situations.

Safety precautions are classified into “WARNING” and “CAUTION,” and their
meanings are as follows:

£\ Warning

Indicates a potentially hazardous situation which, if not avoided, may cause death or
serious injury.

@ Caution

Indicates a potentially hazardous situation, which, if not avoided, may cause minor
injury or damage to the product.

Symbols used in this document and on the product indicate the following.

I\ Read and follow the instructions carefully to avoid dangerous situations.

@x Presence of "dangerous voltage" inside the product that may cause harm or
electric shock.

Keep the operating instructions handy for quick reference.

Read the operating instructions carefully to fully understand the functions of the
LSLV-G100 series inverters and use them properly.

Caution

Be careful not to damage the CMOS elements on the communication board.
Static charge may cause malfunctioning of the product.

Turn off the inverter before connecting communication cables.

Otherwise, the module may be damaged or a communication error may result.
Correctly align the communication board to the installation connector for
installation and ensure that it is firmly connected to the inverter.

Otherwise, the module may be damaged or a communication error may result.
Check the parameter units when configuring the parameter values.
Otherwise, a communication error may occur.
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Overview

1 Overview

The RAPIEnet+ communication board allows the LSLV-G100 inverter to connect to an
EtherNet or RAPIEnet network that is compliant with international standards, Type 21
of IEC 61158 and RRP of IEC 62439. The RAPIEnet+ communication board supports
three protocols: RAPIEnet, EtherNet/IP, and Modbus TCP.

By utilizing the 100 Mbps auto negotiation feature, the RAPIEnet+ communication
board provides real-time network communication without collisions and allows for
controlling and monitoring of the inverter via PLC sequence programs or a Profibus
master module.

With simple network cable wiring, installation times can be reduced and maintenance
becomes easier.

(When accessing a RAPIEnet v2.0 network with XG5000, LS ELECTRIC network
master module XGL-EFMxB V8.0 or later is required.)

** You can download the user manual (“Manual_XGT_FEnet”) at: https://www.|s-electric.com

Ref.

What is “RAPIEnet+"?

RAPIEnet+ is a hybrid networking solution that incorporates RAPIEnet, LS ELECTRIC’s
real-time industrial EtherNet based on international standards, with highly compatible
Modbus TCP and EtherNet/IP network technologies. This highly efficient industrial
EtherNet by LS ELECTRIC allows for integration of various future technologies required
for factory automation, such as the IoT.



RAPIEnet+ technical specifications

2 RAPIEnet+ technical specifications

ltems \ Description
Communication Protocol RAPIEnet, EtherNet/IP, Modbus TCP
Communication speed 100Mbps
Communication type Auto negotiation
Communication range 100 m (twisted pair)
Service Smart scaling Up to 8 words
Max. number of stations 64 stations
Topology Line/Ring topology
Communication range 100 m (twisted pair)
Recommended cable UTP, FTP, STP

* The G100 RAPIEnet+ communication board supports all the features of the G100 EtherNet
communication board.
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Package components

3 Package components

The product package contains: RAPIEnet+ communication board (1 ea), body
connection cable (1 ea), and RAPIEnet+ communication board User Manual.

4 Device type for the G100 RAPIEnet+
communication board

Device type: CENT

5 G100 RAPIEnet+ communication board
layout and installation

5.1 External layout
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Frame ground not used
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G100 RAPIEnet+ communication board layout and installation

5.2 Installing the G100 RAPIEnet+ communication
board

Connect the included RJ-45 cable to G100 RAPIEnet + communication board.
Remove the front cover from the G100 inverter.

3 Connect the G100 RAPIENnet + communication module to the G100 inverter using the
included RJ-45 network cable.

Hook up the G100 RAPIEnet+ communication module to the installation slot on the inverter.

Install the fixing bolt provided with the G100 RAPIEnet+ communication module using an
appropriate tool.

6 The G100 inverter and the G100 RAPIEnet + communication module have been connected.
N\ Warning

« Do not install or remove the RAPIEnet+ communication board to or from the G100
inverter while the inverter is turned on.

- Ensure that the electric charge in the capacitors inside the inverter is completely
discharged before installing or uninstalling the RAPIEnet+ communication board.

- Ensure that the RJ-45 cable is firmly fixed to the inverter and the option board.

« Frame ground (FG) should not be used on the G100 RAPIEnet+ communication
option boards.



Network connection

6 Network connection

6.1 Network connection cable wiring

Pin no. | Signal Description Cable color
1 TX+ Data transmission (+) White/Yellow
2 TX- Data transmission (-) Yellow
3 RX+ Data reception (+) White/Green
4 NONE Not used Blue
5 NONE Not used White/Blue
6 RX- Data reception (-) Green
7 NONE Not used White/Brown
8 NONE Not used Brown

6.2 Communication cable connector

8 f:l
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** The cables connected to pin 1 and pin 2 must be twisted in a pair.
** The cables connected to pin 3 and pin 6 must be twisted in a pair.
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Network cable specifications

7 Network cable specifications

7.1 Frequency band

There are five types of UTP cable specifications according to different applications,
from category 1 through category 5. Category 5 network cables are required for
utilizing the RAPIEnet+ communication board.

Category 5 network cables support a frequency band up to 100 MHz, with up to 60
MHz channel performance and up to 100 Mbps data transmission speed.

7.2 Twisted pair cable types

utp FTP STP
Category Description Specifications/Usage
UTP Unshielded Twisted Pair cable for high 20(.) MHz max. .
. Voice + Data + Low quality
(U.UTP) |speed signals . .
video signals
100 MHz max.
ETP Single in.sulation fgr the cable cpre ProteF:tion against EMI,
(S.UTP) * Insulation material: AL / Plastic complex |electrically stable
foil or copper braid Voice + Data + Low quality
video signals
Dual insulation for the pair and the cable
core 500MHz max.
STP * Material for cable pair insulation: Voice + Data +
(5.STP) AL/Plastic complex foil Video signals
* Material for cable core insulation: AL / Replaces 75Q coaxial cable
Plastic complex foil or copper braid

6 LS —EL ECTRIC




Inverter communication address

8 Inverter communication address

Refer to “Chapter 11. Communication features” of the “G100 User Manual” for details.

** You can download the “G100 User Manual” at: https://www.|s-electric.com

LSE ccrric | 7




Keypad parameters for RAPIEnet+ communication board

9 Keypad parameters for RAPIEnet+
communication board

The following table lists the inverter parameters related to RAPIEnet, EtherNet/IP, and
Modbus TCP communication features. Application types for each parameter is
specified in the “Protocol” column: R (RAPIEnet), E (EtherNet/IP), or M (Modbus TCP).

Set drv parameter (Cmd Source) to “4 (Fieldbus)” using the keypad to operate the
G100 inverter via the RAPIEnet+ communication board.

Set Freq parameter (Frq Ref Src) to “8 (Fieldbus)” using the keypad to provide
frequency reference via the RAPIEnet+ communication board.

Keypad parameters related to G100 RAPIEnet+ communication board

Code Initial o
No. Parameter Name Value Range Description Protocol
drv Cmd Source 1 0—-4 |4: Setto “Field Bus.” R/E/IM
Frq Freq Ref Src 0 0—-8 |8: Setto “Field Bus.” R/E/IM
CM-06| FBus S/W Ver i i Indicates the version of the RIE/M

communication board installed.

Set the station number of the
CM-07 FBus ID 10 10-220 0 \p|Enet+ communication board. R/E

Displays the on/off status of the
CM-09 FBus Led LED indicators on the RAPIEnet+ R/E/M
communication board.

CM-10| Opt Parameterl | 192 |0 - 255 |Sets the IP address.

CM-11| Opt Parameter2 | 168 |0 — 255 |* To connect to the network via

CM-12| Opt Parameter3 1 |o— 255]|the RAPIEnet protocol after R/E/M

setting CM-25 to “2 (RAPIEnet
CM-13| Opt Parameter4 | 101 |0 - 255 |Enable),” set CM-13 to “100 +

CM-07.”

CM-14| Opt Parameter5 | 255 |0 - 255
CM-15| Opt Parameter6 | 255 |0 - 255
CM-16| Opt Parameter7 | 255 |0 - 255 Set the subnet mask. RIEM
CM-17| Opt Parameter8 0 |0-255
CM-18| Opt Parameter9 | 192 |0 - 255
CM-19 tP ter 10| 16 -2

Opt Parameter 10 8 10-2% Sets the Gateway address. R/E/IM

CM-20| Opt Parameter 11| 1 |0-255

CM-21| Opt Parameter 12| 10 |0- 255

Set the network communication
CM-22 | Opt Parameter 13| O 0 speed. (fixed to 100 Mbps Auto) R/E/IM

CM-23 | Opt Parameter 14| 1 0-11 |CIP Input Instance R/E/IM

8 | LS-EL ECTRIC




Keypad parameters for RAPIEnet+ communication board

Keypad parameters related to G100 RAPIEnet+ communication board

CM-24 | Opt Parameter 15| 1 0-11 | CIP Output Instance R/E/M
2: RAPIEnet Enable
CM-25 | Opt Parameter 16| O 0-2 0: RAPIEnet Disable R/E/IM

Ref.

After making changes to parameter CM-07 and parameters CM-10 — 25, you must set
CM-94 (Comm-Update) to “1 (Yes)” to save the changes. (If CM-94 [Comm-Update] has
not been set after making the parameter changes, the LED indicator will flash in red at 2-
second intervals to warn the user.)

Keypad parameters related to G100 RAPIEnet+ communication board

clefe Parameter Name el Range Description Protocol
No. Value

CM-30 | Para Status Num | 3 o_g |Automatically setaccording | o\,
to the CIP Input Instance.
0X0000 Sets up the inverter data
CM-31| Para Status-1 | 000A address to be read by the R/E/M
-OXFFFF .
client. (Hex.)
0x0000 Sets up the inverter data
CM-32| Para Status-2 | 000E address to be read by the R/E/M
-OXFFFF .
client. (Hex.)
0x0000 Sets up the inverter data
CM-33| Para Status-3 000F address to be read by the R/E/IM
-OXFFFF .
client. (Hex.)
0x0000 Sets up the inverter data
CM-34| Para Status-4 - address to be read by the R/E/IM
-OXFFFF .
client. (Hex.)
0X0000 Sets up the inverter data
CM-35| Para Status-5 - address to be read by the R/E/IM
-OXFFFF .
client. (Hex.)
0X0000 Sets up the inverter data
CM-36| Para Status-6 - address to be read by the R/E/IM
-OXFFFF .
client. (Hex.)
0X0000 Sets up the inverter data
CM-37| Para Status-7 - address to be read by the R/E/IM
-OXFFFF .
client. (Hex.)
0x0000 Sets up the inverter data
CM-38| Para Status-8 - address to be read by the R/E/IM
-OXFFFF .
client. (Hex.)
CM-50| Para Ctrl Num 2 0-8 Automatically set according | R/E/M

LSE ccrric | 9




Keypad parameters for RAPIEnet+ communication board

Keypad parameters related to G100 RAPIEnet+ communication board

to the CIP Output Instance.

0x0000 Sets up the client’s
-OXFFFF |command address. (Hex.)
0x0000 Sets up the client’s
-OXFFFF |command address. (Hex.)

0x0000 Sets up the client’s
CM-53| Para Control-3 i -OXFFFE  |command address. (Hex.) RIEM

0x0000 Sets up the client’s
CM-54/  Para Control-4 i -OXFFFF | command address. (Hex.) RIEIM

0x0000 Sets up the client’s
CM-55|  Para Control-5 i -OXFFFF | command address. (Hex.) RIEM

0x0000 Sets up the client’s
CM-56 | Para Control-6 i -OXFFFF | command address. (Hex.) RIE/M

0x0000 Sets up the client’s
CM-57/  Para Control-7 i -OXxFFFF  |command address. (Hex.) RIE/M

0x0000 Sets up the client’s
CM-58 | Para Control-8 i -OXFFFF | command address. (Hex.) RIEIM

Update keypad parameters

CM-51| Para Control-1 0005 R/E/M

CM-52| Para Control-2 0006 R/E/M

CM-94| Comm Update 0 10 \'(\IEOS related to network R/E/M
' communication.
0: None
1: Free-Run
2: Dec Set the inverter operation
Pr-12 | Lost Cmd Mode | None |3: Hold Input |for when a Lost Command R/E/IM
4: Hold has occurred. (Notel)
Output

5: Lost Preset
Pr-13 | Lost Cmd Time 1.0 0.1-120 |Lost Command trigger time | R/E/M
Pr-14 Lost Preset F 0.00 | 0.05-60.00 |Sets the Lost Preset speed R/E/M

(Notel) Lost Command Mode

Set value Function

"None" Maintains the previous status.
"Free-Run" |Lost Command Trip occurs and a free run stop is made.

"Dec" Lost Command Trip occurs and a deceleration stop is made.
Lost Command Warning occurs and the inverter operates with
the previous speed reference.

Lost Command Warning occurs and the inverter operates with
the previous running speed.

Lost Command Warning occurs and the inverter operates with
speed reference set at PRT-14.

"Hold Input"

"Hold Output”

"Lost Preset"

10 J LS-EL ECTRIC




Description of keypad parameters related to RAPIEnet+ communication board
|

10 Description of keypad parameters
related to RAPIEnet+ communication
board

10.1 Description of keypad parameters (simplified)

The following table lists the simplified information of keypad parameters. The detailed
information is provided in the parameter group section.

Code | Parameter Name Description
drv Cmd Source Command Source
Frq Freq Ref Src Freguency reference source
06 FBus S/W Ver Communication option S/W version
o7 Fous oy
09 FBUs Led Information about.LEI.D indicators on the
communication board

10 opt para-1 Enter the 1st decimal number of the IP address.
11 opt para-2 Enter the 2nd decimal number of the IP address.
12 opt para-3 Enter the 3rd decimal number of the IP address.
13 opt para-4 Enter the 4th decimal number of the IP address.
14 opt para-5 Enter the 1st decimal number of the subnet address.

CM 15 opt para-6 Enter the 2nd decimal number of the subnet address.
16 opt para-7 Enter the 3rd decimal number of the subnet address.
17 opt para-8 Enter the 4th decimal number of the subnet address.
18 opt para-9 Enter the 1st decimal number of the gateway address.
19 opt para-10 Enter the 2nd decimal number of the gateway address.
20 opt para-11 Enter the 3rd decimal number of the gateway address.
21 opt para-12 Enter the 4th decimal number of the gateway address.
22 opt para:13 ( fred, automatially st 1 100 Mbpo)
23 opt para-14 RAPIEnet: Set the Input Parameter Size

EtherNet/IP: Set the Input Instance

LSE.ecTric | 11




Description of keypad parameters related to RAPIEnet+ communication board

Code

Parameter Name

24 opt para-15

Description

RAPIEnet: Set Output Parameter Size
EtherNet/IP: Set Output Instance

25 opt para-16

Enable or disable RAPIEnet
2: Enable RAPIEnet (Default)
0: RAPIEnet Disable

30 ParaStatus Num

Displays the number of transmitted data

31 Para Status-1

Set address 1 for storing the transmitted data.

32 Para Status-2

Set address 2 for storing the transmitted data.

33 Para Status-3

Set address 3 for storing the transmitted data.

34 Para Status-4

Set address 4 for storing the transmitted data.

35 Para Status-5

Set address 5 for storing the transmitted data.

36 Para Status-6

Set address 6 for storing the transmitted data.

37 Para Status-7

Set address 7 for storing the transmitted data.

38 Para Status-8

Set address 8 for storing the transmitted data.

50 Para Ctrl Num

Displays the number of received data

51 Para Control-1

Set address 1 for storing the received data.

52 Para Control-2

Set address 2 for storing the received data.

53 Para Control-3

Set address 3 for storing the received data.

54 Para Control-4

Set address 4 for storing the received data.

55 Para Control-5

Set address 5 for storing the received data.

56 Para Control-6

Set address 6 for storing the received data.

57 Para Control-7

Set address 7 for storing the received data.

58 Para Control-8

Set address 8 for storing the received data.

94 Comm Update

Reflect the network parameter changes.

Pr

12 Lost Cmd Mode

Select operation mode for a lost command.

13 Lost Cmd Time

Set the decision time for a lost command.

14 Lost Preset F

Set the start frequency for a lost command.

12
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Description of keypad parameters related to RAPIEnet+ communication board
|

10.2 Operation Group

@ [drv] Cmd Source: Command Source

Select the command source for the G100 inverter. Set to “4 (Field Bus)" to set
the RAPIEnet communication board as the command source and provide
commands via network.

@ [Frq] Freq Ref Src: Frequency reference source

Select the frequency command source for the G100 inverter. Set to “8 (Field
Bus)" to set the RAPIEnet communication board as the frequency command
source and provide frequency commands via network.

10.3 CM Group

@ [CM-06] FBus S/W Ver: Communication option S/W version

Automatically indicates the version of the communication board installed to the
G100 inverter.

@ [CM-07] FBus ID: Station ID of the communication board
(communication board ID)

R: Set the station ID for the G100 RAPIEnet+ communication board. A total of
64 station IDs are available from 0 to 63. (The station ID must be set before
you can configure network communication using the RAPIEnet protocol.)

When setting the station ID, be careful not to use a station ID that is not already
occupied by the PLC system or other network devices.

After making setting changes, you must set CM-94 (Comm Update) to “1 (Yes)”
before the changes can take effect.

® [CM-09] FBus Led: Information about LED indicators on the
communication board

Displays on the Keypad the status of the LED indicators on the G100
RAPIEnet+ communication board. Refer to sections "11.3/12.4 LED indications
and troubleshooting."

Example of the COM-09 (FBus LED) indication

LINK1 LINK2 \ ERROR \ CPU
LED is OFF | LED is ON | LED is ON | LED is ON

LSE.ecTric | 13




Description of keypad parameters related to RAPIEnet+ communication board

@ [CM-22] opt para-13: Set the network communication speed. (100 Mbps,
Auto Negotiation)

The EtherNet speed parameter is fixed at "0" by default for 100 Mbps
communication speed.

G100G100
® [CM-23] opt para-14: Transmission data setting

Used to monitor one of the smart scaling transmission data of the G100
RAPIEnet+ communication board. You can select one of the data transmission
addresses from CM31 to CM38 for monitoring.

You can set “opt para-14 (smart scaling transmission data index)” to between
“0” and “11.” Refer to the following table for the description of the “opt para-14”
settings.

The “opt para-14 (smart scaling transmission data index)” setting cannot be
written while the inverter is operating. Stop inverter operation before making
changes to the setting.

This parameter setting is also required for a service via EtherNet/IP protocol. It
specifies the data format of the inverter status to be transmitted to the client
(originator) during an 1/0O communication via a CIP (Common Industrial
Protocol). Refer to the Assembly Object section of the EtherNet/IP.

vame g patasize RE) o annr (miey
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

14 J LS-EL ECTRIC




Description of keypad parameters related to RAPIEnet+ communication board
|

® [CM-24] opt para-15: Reception data setting

Used to monitor one of the smart scaling reception data of the G100
RAPIEnet+ communication board. You can select one of the data reception
addresses from CM51 to CM58 for monitoring.

You can set “opt para-15 (smart scaling reception data index)” to between “0”
and “11.” The description of the “opt para-15” settings are as follows.

The “opt para-15 (smart scaling reception data index)” setting cannot be written
while the inverter is operating. Stop inverter operation before making changes
to the setting.

This parameter is also required for EtherNet/IP protocol service. It configures
the format of the command data transmitted to the inverter by the client
(originator) during the 1/O communication via the CIP (Common Industrial
Protocol). Refer to the Assembly Object section of the EtherNet/IP.

Set Output instance Data size (R/E) Number of
value value (E) parameters

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

@ [CM-25] RAPIEnet Enable/Disable settings

The RAPIEnet feature for the RAPIEnet+ communication board is “Enabled” by
default. This feature is compatible with LS ELECTRIC products (XGL-EFMxB
V8.0 or later) for the RAPIEnet v2 smart scaling service. (2: RAPIEnet v2
Enable / 0: RAPIEnet v2 Disable)

**You can download the user manual (“Manual_XGT_FEnet”) at: https://www.Is-electric.com

If you have installed the G100 RAPIEnet+ communication board to an inverter
made by another manufacturer (to utilize it as an G100 EtherNet communication
board), set the parameter to “0,” then run “Comm Update” to operate the inverter
with the RAPIEnet feature disabled.

LSE.ecTric | 15




Description of keypad parameters related to RAPIEnet+ communication board

[CM-30] ParaStatus Num: Number of transmission data

You can set CM-23 (opt para-14) to change the number of reception data to
between “0” and “8.” The RAPIEnet+ communication board can transmit up to
8 pieces of data. You can configure the address of the transmission data with
parameters CM-31 through CM-38.

® [CM-31] Para Statusl —[CM38] Para Status8: Transmission data address
settings

After setting the number of transmission data with CM-30, enter the matching
number of data addresses for the data to transmit to the client (originator) with
parameters CM-31 through CM-38.

[CM-50] Para Ctrl Num: Number of reception data

You can set CM-24 (opt para-15) to change the number of reception data to
between “0” and “8.”

The RAPIEnet+ communication board can receive up to 8 pieces of data. You
can configure the address for the received data with parameters CM-51
through CM-58.

@ [CM-51] Para Controll — [CM58] Para Control8: Reception data address
settings

After setting the number of reception data with CM-50, enter the matching
number of data addresses for receiving command data from the client
(originator) with parameters CM-51 through CM-58.

@ [CM-94] Comm Update: Update setting changes via the communication
board

The CM group parameters display the settings stored on the inverter connected
to the RAPIEnet+ communication board and the changes made on the keypad
are not directly reflected on the RAPIEnet communication board.

The changed settings will be reflected on the RAPIEnet communication board
when you set COM-94 (Comm Update) to “1 (Yes).” (Parameters that require
communication updates include CM-7 and CM 10 through COM-25.)

16



Description of keypad parameters related to RAPIEnet+ communication board
| I
10.4 PRT group (Lost Command)

@ [Pr-12] Lost Cmd Mode: Operation mode for a command loss

You can select the operation mode for when a network failure or connection
failure between the inverter and the communication occurs while the inverter is
operated via network communication.

@ [Pr-13] Lost Cmd Time: Decision time for acommand loss

Set the time duration until the operation mode set with PR-12 will be reflected
following a command loss. You can set a value between "0.1" and "120"
seconds.

@ [Pr-14] Lost Preset F: Operation frequency for a command loss

When a lost command occurs, a protective function is activated and the
inverter continues to operate using the frequency set with Pr-14. The setting
value is from the start frequency to the max frequency [Hz].

@ Lost command conditions by protocol
- RAPIEnet

When the RAPIEnet master (XGL-EFMxB V8.0 or later) fails to receive data for
the watchdog time, the communication board enters lost command mode, and
the inverter will operate according to the settings at Pr-12 after the time set with
Pr-13 has elapsed.

Refer to item 2 of section 11 for how to set the watchdog timer for the master
module.

- EtherNet/IP

If the implicit message connection (Class 1 Connection) between the originator
(a PLC or client) and the target (inverter) breaks for longer than one second,
the EtherNet communication board enters lost command mode, and the
inverter will operate according to the settings at Pr-12 after the time set with
PRT-13 has elapsed.

- Modbus TCP

If the Modbus TCP receives no data from the client for five seconds, the
EtherNet communication board enters lost command mode, and the inverter
will operate according to the settings at Pr-12 after the time set with Pr-13 has
elapsed.

17
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11 Services with LS ELECTRIC products

11.1 Introduction

This chapter explains about services utilizing the RAPIEnet protocol when the
communication board is connected with LS ELECTRIC products.

The keypad settings required to utilize the RAPIEnet service are as follows.

The RAPIEnet feature is disabled by default.

RAPIEnet+ communication RAPIENet v2 EtherNet/IP IV
poard Cizs Availabilit Availabilit Availabilit
[Opt Parameter-16] y y y
Setting: 2’
RAPIEnet v2 Enable O O o)
Setting: ‘0’
RAPIEnet v2 Disable X o o)

11.2 Smart scaling (LS ELECTRIC master module:
XGL-EFMxB V8.0 or later)

The smart scaling service is a communication service between automation products
that allows for the extension of multiple PLCs and inverters utilizing simple
configurations, without the need for complicated parameters settings or programming.
The smart scaling service also has the EtherNet/IP service integrated within.

The G100 RAPIEnet+ communication board enables 8-word data input/out
transmissions via an LS ELECTRIC master module, simply by configuring the number
of transmission/reception data (CM-30/CM-50) and the addresses for
transmission/reception data (CM-31 — CM-38 / CM-51 — CM-58). Besides, it provides
various features, such as, monitoring of diagnostic parameters, RAPIEnet auto scan,
and system diagnosis.

**You can download the user manual (“Manual_XGT_FEnet_V3.00”) at: https://www.|s-electric.com
**\When using the RAPIEnet protocol, only MRS(Multi-port RAPIEnet Switch) provided by LS ELECTRIC
can be used as shown below.

- XOL-ESAT (4 Electrical port)

- XOL-ES4H (2 Electrical port, 2 Optical port)
Communication connection is not guaranteed when using other general switch(switching hub).
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The following figure shows an example of the XG5000 settings screen for an LS

ELECTRIC network master module (X

GL-EFMxB V8.0 or later).
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i O oase0r

o O esse 05
pm— [ € tase 06
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PoRspa—
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New Project create
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N
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New Program create

Program donwload

Check the service status
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Ref.

“Smart scaling memory area settings”: The G100 RAPIEnet+ communication board has a
64-byte (32 Word) memory area assigned for it (fixed). When configuring the addresses,
be careful not to use addresses already occupied by other programs to avoid collisions.
Separate warnings are not provided, nor are duplicated addresses prohibited because
users may configure a certain area of the addresses to be superimposed for special
purposes.

11.2.1Configuring the XG5000 program for the PLC

For an G100 inverter to communicate with the PLC via the RAPIEnet+ communication
board, the XGL-EFMxB module (RAPIEnet I/F module) must be utilized. For a smart
scaling service, the station ID (EB) and the IP address of the smart scaling device
must be specified first: Ex. PAR->COM-07 (FBUS ID): “05,” PAR->COM-13 (Opt
Parameter4): “100 + FBUS ID (05)” = “105” (This prevents IP address collisions
between the communication boards installed to the inverters.) Refer to the user
manual provided with the XGL-EFMxB product for detailed instructions.

Also, to configure a network communication utilizing a PLC system, installation of the
XG5000 program is required. You can download XG5000 program from the LS
ELECTRIC website.

** Access the website (https://www.Is-electric.com) and download the document.

Project v 3 X
v #F XGK_EFMTB_RDB *
v &g Network Configuration
v P Undefined Network
v 5% NewPLC [BOS1 XGL-EFMT(B)(TAG)]

g pP2p 01 Open
8 pr2pr 03
® System Variable Addtem < Smart Extension
v - !‘IewPLC(XGK—CPUH)-RUN Copy Ctrl=C
‘&2 Variable/Comment B : : . oniie
v [§ Parameter
P~ ¥ X Delete Delete P2P Communication
I8, Basic Parameter
:@: I/O Parameter m Properties... High-speed Link Communication
v (&) Scan Program r Frame
InOut_Instance_value_che Communication Module Setting and Diagnosis 4
Add Slave

In the Connection tap of the Add Network Device window, you can configure the properties and click
“OK” to add a network device [CENT] (RAPIEnet+ communication board) for a smart scaling service.
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11.2.2Configuring the master module

You can configure the “Watchdog timer” for a master module (XGL-EFMxB V8.0 or later).

If lost command mode (Parameter->Pr-12 [Lost Cmd Mode]) is enabled on the keypad,

the lost command time (Parameter->Pr-13 [Lost Cmd Time]) is extended by the time set

as the watchdog time for the master module. Therefore, the watchdog time must be
considered when setting the Parameter->Pr-13 (Lost Cmd Time) parameter value.

Watchdog timer: The time for the network device (G100 RAPIEnet+ communication
board) to monitor the uninterrupted network connection with the master module.

Project * I x

~ EE XGK_EFMTB_RDB *
~ B Netwerk Cenfiguration
« . Undefined Network
v Eg?’ NewPLC [BOST XGL-EFMT(B)(TAG)]
. & par 01
H p2p 03
~ M Smart Extension
L5 New
;- EBOY - CENT
i EB10 - CENT
L. EB11 - CENT
g9 System Variable
~ ) NewPLC(XGK-CPUH)-RUN
29 Verlable/Comment
« .[&% Parameter
Basic Parameter
& 170 Parameter
« (8] Scan Program
H InCQut_Instance_value_check

e ot ey I

Smart Extension

. Master Setting

i.. Communication Device Settings
. Allocate Input/Output Variables
- Allocate diagnostic variables

. Connection View

i EIP Cycle/Details

11.2.3Network device settings

Master Setting

Name: |Mast&rNameDD |
EB No.: )

Module: XGL-EFMT(B)

Image: FEnet_XGL.bmp

Control Frequency: ms

comment:

Watchdog timer:

[

PLC Area [WORD]
Enables EB/Slot Diagnostic variables

Fix the Smart 10 module's inputfoutput variable(s Byte)

Address Start device Size ~
Input/Cutput Vari  DO1000 1536
Diagnostic D02536 100
v

(* Sets start address and its size for the variables used for Smart Extension *)

Select the hot swap feature. If the hot swap feature is not selected, losing one station
ID (EB) on the network will cause the entire network to stop communicating.

Smart Extension

... Master Setting

.. Communication Device Settings
Allocate Input/Qutput Variables
Allocate diagnostic variables

i Connection View

‘.. EIP Cycle/Details

Communication Device Settings

Sets all I/O parameters

Standard Input Filter | 3 ~ | 'ms

Settings

Setting Detailed description

Run CPU-=Continue
output when stopped

r Set: Continue output when stopped
Unset: Clear output when stopped

Keep output when an

STOr OCCUrS - Keep cutput when an error occurs

Exchange EB or modules Set: Continue running when breakdown occl
. - I’ resolved return to normal operation

R Unset: Errar when breakdown

Use redundant power [ Sets when use redundant power

<

* Supports all EE hot swap, module hot swap supports only expansion driver device
=* Supports expansion driver device only

21



Services with LS ELECTRIC products

11.2.4Input/Output parameter settings

The following settings enable an automatic 8 word / 8 word communication of
input/output parameters.

Smart Extension
Master Setting Format: | Hexadecimal «| | Variable setting
-~ Communication Device Settings
- Allocate Input/Output Varizbles EB No | Station No/lP Slot numbs[ Variable name Type Device Monitor value Comment
- Allocate diagnostic variables . = 2 =
2 _0001_EB09_StatusinputhNum WORD D01000 0x0010 | Status input
Cennection View =
EIP Cycle/Details 3 _0001_EB09_ControlQutputNum : WORD DO01001 0x0010 : Control output
4 _0001_EBO09_Statusinput1 WORD DO01002 0x0000 : Device status input 1
5 _0001_EBO09_Statusinput2 WORD D01003 0x0000 : Device status input 2
6 _0001_EB09_Statusinput3 WORD 001004 0x0000 | Device status input 3
7 _ WORD D01005 0x0000 | Device status input 4
8 _0001_EB09_Statusinputs WORD 001006 0x0129 | Device status input 5
9 _0001_EB09_Statusinputd WORD Do1007 0x0000 | Device status input 6
10 _0001_EBO09_Statusinput? WORD D01008 0x0000 : Device status input 1
11 _0001_EBO09_Statusinputd WORD D01008 0x0008 : Device status input 1
12 9_ControlOutput1 WORD D01010 0x0000 : Device status input 1
13 9_ControlCutput2 WORD Do1011 0x0000 | Device status input 1
14 9_ControlCutput3 WORD Do1012 0x0000 | Device status input 1
15 _0001_EB09_ControlQutputd WORD 001013 0x0000 | Device status input 1
16 _0001_EB09_ControlOutputs WORD DOo1014 0x0000 | Device status input 1
17 _0001_EB09_ControlQutputs WORD D01015 0x0000 : Device status input 1
18 _0001_EBO09_ControlQutput? WORD D01018 0x0000 : Device status input 1
19 _0001_EB09_ControlQutput8 WORD DO1017 0x0000 : Device status input 1
-Smart Extension
-Master Setting Format: Hexadedmal ~| | variable setting
- Communication Device Settings
.Allocate Input/Output Variables EB No. Station No/IP ‘Variable Kind ‘Variable name Type Device Monitor value
Allocate diagnostic variables 1 EBOD =i 0192.168.1.1 System diag E|
Connection View 2 _D001_STATUS_CHG_CNT UINT D02536 0x0002
EIP Cycle/Details 3 _0001_SCAN_MAX UINT D02537 0x0008
4 _0001_SCAN_MIM UINT D02538 0x0003
5 _0001_SCAN_CUR UINT 002539 0x0004
G _D001_SYSTEM_ER BIT D02540.0 0
T _0001_SYSTEM_WAR BIT D02540.1 0
8 _0001_EB_DEER BIT D02540.2 0
9 _0001_EB_BASE_INFO_ER BIT D02540.3 ]
10 _0001_IO_TYER BIT D02540.4 0
11 _0001_I0_DEER BIT D02540.5 0
12 _0001_FUSE_ER BIT 0025406 0
13 _0001_REF_TIME_OUT BIT D02540.7 0
14 _0001_EB_CRC_ER BIT D02540.8 0
15 _0001_TAG_ER BIT D02540.9 0
16 _0001_SCAN_CLEAR BIT 002541 E 0
17 _0001_ERR_CLEAR BIT D02541.F 0
1556 . ’ _0001_EBO9_CFG_ER BIT D02558.0 ]
156 _0001_EBOS_DEER BIT D02558 1 ]
157 _0001_EBO9_REF_TIME_OQUT : BIT D02558.2 0
158 _0001_EBO9_P1_CRC_ER BIT D02558.3 0
159 _0001_EBO9_P2_CRC_ER BIT D02558 4 0
160 _0001_EBD9_ID_TYER BIT 0025591 0
161 Slot00 =
162 _0001_EBO9_S00_IO_TYER :BIT D02560.0 ]
163 | EB10 EB diagnosis =
164 _0001_EB10_CFG_ER BIT D02560.8 0
165 _0001_EB10_DEER BIT D02560.9 0
166 _0001_EB10_REF_TIME_QUT : BIT D02560 A 1]
167 _0001_EB10_P1_CRC_ER BIT 0025608 ]
168 _0001_EB10_P2_CRC_ER BIT D02560.C ]
169 _0001_EB10_IO_TYER BIT D02561.9 ]
170 Slot00 =
171 _0001_EB10_S00_IO_TYER :BIT D02562.8 0
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11.2.6Network device connections

Smart Extension
i Master Setting

- Communication Device Settings MasterName00
Allecate Input/Output Variables EBO0D éGL_'EFE"T(_Bn)
- Allocate diagnostic variables IF'taatnlder:est?mZ 16511

.- Connection View
. EIP Cycle/Details

SlaveMame01
CENT

Protocol: RAPIEnet
Station number: 9
Status: Normal

@
E:mwl J

SlaveName01_0_0

CENT

Protocol: RAPIEnet
Station number: 10
Status: Normal

] SlaveMame01_1
CENT

Protocol: RAPIEnet
Station number: 11
Status: Normal

1
o,

EB11

11.2.7Service status

Service status shows the service operation status of the scaling service, service
counts, and error counts. (Service status can be provided only when the system is
online.)

(@ Click [Online] -> [Network module settings and diagnosis] -> [System

diagnosis].
ONLINE | MONITOR DEBUG TOOLS WINDOW  HELP
&5 pisconnect AW e o
@ Connection Settings... L@g it 5 oo e

Safety Lock |

Safety Signature

= e

Change Mode 4
Read...

% Write...
ﬂ Compare with PLC...
Set Flash Memory...

Control Redundancy

EtherCAT Slave L3
Communication Module Setting and Diagnosis » B Enables Services

{ »
[EsdeEy 05 Upload/Download...

. . »
System Diagnostics EIP Tag Manager
F d 1/0...
D SISER Config., Upload (Dnet, Pnet)

Skip 1/0...
Fault Mask. 3, System Diagnosis

Module Changing Wizard...
Base Changing Wizard...
Start Online Editing Ctrl=Q

Ctrl+=W

@ a

Ctrl=U

Open Online Editing Program...
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@ In the [System diagnosis] window, right-click the master module (XGL-EFMxB)
on the figure, then click Service status.

Vonewncposiesii-cenn " newric <

HEP—xxxx XGL- XGL-

R REK-CPUH EFMTB  EFMTB

Detailed Module Information...
Status By Service..,

Media Information...
Autascan... *
System Log...

Ping Test

RAPIEnet media information

View Communication Module Log

Save Communication Module Log

Remote O5 download(R)

Loopback Test

System Synchronization...

@ Click [Service status] -> [Smart scaling] tap to view the scaling service status.

Status by service X

Dedicated Service P2P Service HS Link Service Smart Extension

Standard Information Service information

Base No.: lII Service Status
Slot No. |i| SCAN MAX SCAN MIN: SCAN CURR:

EB No. Protocol Station No.JIP Service EB Status Service Count | EB Detach Coun EB Flag
5 RAPIEnet/IP 5 V0 service WORKING 4276 0 o
5 RAPIEnet/P 5 V0 service WORKING 4276 0 o
10 RAPIEnet/IP 10 V0 service WORKING 4276 0 o
11 RAPEnet/P 11 10 service WORKING 4275 0 ]
Save the file | ‘ Clear Scan ‘ ‘ Clear Flag | I Read | | Refresh ‘
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@ In step @, you can click the [Auto scan] tap to view the RAPIEnet connection
status.
Autoscan
Slave Diagnosis
Base Mo.: a Link Type: RAPIEnet Total Mo. of Stations: 5
Slot Mo.: Topology: Ring Station No. collision: Empty Measure cable distance
Local 0 Generic Slave: 5 CE-S7M1: 11 CE-S7M1:10 CE-STM.‘I: 9
‘W CEm ‘N

11
>

+

I7|
s

€

ra

11.3 LED Indications and troubleshooting

LED name Color | Description | Status Status
Network Network connection at LINK 1 is
Green ON .
normal operating normal
1 *
Check network Check RAPIEnet n_etwprk settings *1
Orange : ON When the communication cycle
LINK1 settings
stops for longer than one second.
RAPIEnet communication is
LINK 1 . ;
- Not connected OFF operating, but the network is not
connected to LINK 1.
Network Network connection at LINK 2 is
Green ON .
normal operating normal
Check RAPIEnet network settings *1
Orange | Network fault ON When the communication cycle
LINK2
stops for longer than one second.
RAPIEnet communication is
LINK 1 . ;
- Not connected OFF operating, but the network is not
connected to LINK 2.

*1: For a RAPIEnet network communication, check keypad parameter settings for CM-7, CM-
13, CM-30, and CM-50, and the PLC settings. (When the RAPIEnet+ communication board
is communicating with an LS ELECTRIC master module and the RAPIEnet network feature
is enabled, the CM-7 [station ID] and CM-13 [IP address] parameters must be set to avoid
collisions with other RAPIEnet+ communication boards on the same network.)
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LED name Color Description | Status Status
Communication between the
Normal ..
. OFF communication board and the
operation ) .
inverter is normal.
Flashing
Synchronqus Communication between the
flashing with S
LEDO RAPIEnet+ communication board
and the inverter is abnormal.
(1 second
ERROR | Red interval) —
. The communication board
Flashing .
Network fault (2 second parameters are set differently from
interval) the communication parameter
settings on the keypad*2
EEPROM failure
No network connection to LINK 1
ON and LINK 2
Station ID or IP address collision is
detected.
Flashing o
Normal The communication board has been
CPU Green . (1 second . .
operation . properly installed to the inverter.
interval)

*2: To synchronize the Keypad parameter settings with the communication module settings,
check the CM group settings and set CM-94 (Comm Update) to “1 (Yes).”
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12 Services with LS ELECTRIC products
or other manufacturer’s products

12.1 Introduction

This chapter explains the services utilizing EtherNet/IP and Modbus TCP protocols
when the communication board is connected with LS ELECTRIC products or another
manufacturer’s products.

The following keypad settings are required to disable the RAPIEnet service.

The RAPIEnet service feature is disabled by default.

RAP'E“EE;S dog,\’}l";smca“on RAPIEnet v2 EtherNet/IP Modbus TCP
Obt Parameter-16 Availability Availability Availability
Setting: ‘2’
RAPIEnet v2 Enable © © o
Setting: ‘0’
RAPIEnet v2 Disable X © ©
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I
12.2 EtherNet/IP

12.2.1Basic protocol structure

SEMI FPneu AC Position ...Other
Devices Valve Drives Cntrlirs Profiles ‘[
User
Layer O

Commoan
Spec

OSOApplication Object Librawgo O

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

Transport Layers

r———=-
Ecapsulaticn 1 1

DeviceMNet ControlMNet 1 1

Adaptation & Data Link Data Link vor | 7cP 1| cuture 2 :
Data Link Layers Layer Layer P : I
[CAM] [CTDMA] Enet Data Link I I

Layer [CEMAICD] I 1

F——=—=n="

Physical CeviceMet ControlMNet Ethernet 1 1
Layer Physical Physical Physical y Future 7 1
Layer Layer Layer l_ — :

The EtherNet/IP is a protocol which implements the CIP (Common Industrial Protocol,
specified by the ODVA) using the TCP and UDP protocols.

Originator: Devices that make connection requests, which are also called
clients.
PLCs or scanners are examples of originators.

Target: Devices that respond to connection requests, which are also called
servers.

Inverters are examples of targets.
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12.2.2Implicit message

Implicit messages are also called I/0O messages. It refers to the data communicated
between the client (originator) and the server (target) at predefined intervals, via input
and output instances.

The class 1 connection is used for implicit messages.

@ Scope of support
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

@ Inputinstances

Input instances refer to the status data periodically sent from the inverter to
PLC or other client devices.

Bit 1 Bit 0
Running
0 1 Faulted
(Fwd)
70 1
2 Speed Actual (Low Byte) — RPM unit (note 1)
3 Speed Actual (High Byte) — RPM unit
At Ref | Ctrl Running | Running
0 Reference From | From | Ready 2 1 Warning | Faulted
Net | Net (Rev) (Fwd)
71 Drive State
Speed Actual (Low Byte) — RPM unit
Speed Actual (High Byte) — RPM unit
Running
110 0 1 Faulted
(Fwd)
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Instance Byte Bit7  Bit6 Bit5 Bit4 Bit3 Bit 2 Bitl  Bit0O

2 Speed Actual (Low Byte) — Hz unit (note 1)
3 Speed Actual (High Byte) — Hz unit

At Ref | Curl Running | Running

From | From | Ready
Reference Net | Net 2 (Rev) | 1 (Fwd)

o

Warning | Faulted

111 Drive State

Speed Actual (Low Byte) — Hz unit
Speed Actual (High Byte) — Hz unit
Status Parameter - 1 data (Low Byte)
Status Parameter - 1 data (High Byte)
Status Parameter - 1 data (Low Byte)
Status Parameter - 1 data (High Byte)
Status Parameter - 2 data (Low Byte)
Status Parameter - 2 data (High Byte)
Status Parameter - 1 data (Low Byte)
Status Parameter - 1 data (High Byte)
Status Parameter - 2 data (Low Byte)
Status Parameter - 2 data (High Byte)
Status Parameter - 3 data (Low Byte)
Status Parameter - 3 data (High Byte)
Status Parameter - 1 data (Low Byte)
Status Parameter - 1 data (High Byte)
Status Parameter - 2 data (Low Byte)
Status Parameter - 2 data (High Byte)
Status Parameter - 3 data (Low Byte)
Status Parameter - 3 data (High Byte)
Status Parameter - 4 data (Low Byte)
Status Parameter - 4 data (High Byte)
Status Parameter - 1 data (Low Byte)
Status Parameter - 1 data (High Byte)
Status Parameter - 2 data (Low Byte)
Status Parameter - 2 data (High Byte)
Status Parameter - 3 data (Low Byte)
Status Parameter - 3 data (High Byte)
Status Parameter - 4 data (Low Byte)
Status Parameter - 4 data (High Byte)
Status Parameter - 5 data (Low Byte)
Status Parameter - 5 data (High Byte)
Status Parameter - 1 data (Low Byte)

141

142

143

144

145

QOO |INO|O|ARWINIFPIOINIO|IOIAWINIFPIOIOIARWINIFPFIOWINIPIOFRPIOW|IN|F

146
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Instance Byte Bit7  Bit6 Bit5 Bit4 Bit3 Bit 2 Bitl  Bit0O
Status Parameter - 1 data (High Byte)

=

Status Parameter - 2 data (Low Byte)
Status Parameter - 2 data (High Byte)
Status Parameter - 3 data (Low Byte)
Status Parameter - 3 data (High Byte)
Status Parameter - 4 data (Low Byte)
Status Parameter - 4 data (High Byte)
Status Parameter - 5 data (Low Byte)
Status Parameter - 5 data (High Byte)
Status Parameter - 6 data (Low Byte)
Status Parameter - 6 data (High Byte)
Status Parameter - 1 data (Low Byte)
Status Parameter - 1 data (High Byte)
Status Parameter - 2 data (Low Byte)
Status Parameter - 2 data (High Byte)
Status Parameter - 3 data (Low Byte)
Status Parameter - 3 data (High Byte)
Status Parameter - 4 data (Low Byte)
Status Parameter - 4 data (High Byte)
Status Parameter - 5 data (Low Byte)
Status Parameter - 5 data (High Byte)
10 Status Parameter - 6 data (Low Byte)
11 Status Parameter - 6 data (High Byte)
12 Status Parameter - 7 data (Low Byte)
13 Status Parameter - 7 data (High Byte)
Status Parameter - 1 data (Low Byte)
Status Parameter - 1 data (High Byte)
Status Parameter - 2 data (Low Byte)
Status Parameter - 2 data (High Byte)
Status Parameter - 3 data (Low Byte)
Status Parameter - 3 data (High Byte)
Status Parameter - 4 data (Low Byte)
Status Parameter - 4 data (High Byte)
Status Parameter - 5 data (Low Byte)
Status Parameter - 5 data (High Byte)
Status Parameter - 6 data (Low Byte)
Status Parameter - 6 data (High Byte)
Status Parameter - 7 data (Low Byte)
Status Parameter - 7 data (High Byte)

O 0N~ WN

[EEN
o

[EEN
[N

147

O 0N WIN|(F|O

148

O 0N WIN|[F|O

=
o

[EY
[E

[EEN
N

=
w
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Instance Byte Bit7  Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
14 Status Parameter - 8 data (Low Byte)

15 Status Parameter - 8 data (High Byte)

The following table explains the data (bytes 0 and 1) for instances 70, 71, 110, and 111.

Name st 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 for operation 0x29 9
Ctrl From Net Run/Stop control 0x29 15
Ref From Net Speed control 0x2A 29
At Reference Reached reference Speed Ox2A 3
Drive State Current motor status 0x29 6
Actual speed Reference speed Ox2A 7

@ Output instances

Out instance refers to the status data periodically sent from the PLC or other
client devices to the inverter.

Instance Byte| Bit7  Bit6 Bit5 | Bit4 Bit3 Bit2 Bit1l

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 0
2 Speed Reference (Low Byte) — Hz unit
3 Speed Reference (High Byte) — Hz unit
Fault Run Run
101 0 NetRef | NetCitrl reset Rev Fwd
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Instance Byte| Bit7  Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0
Speed Reference (Low Byte) — Hz unit

=

Speed Reference (High Byte) — Hz unit
Control Parameter - 1 data (Low Byte)
Control Parameter - 1 data (High Byte)
Control Parameter - 1 data (Low Byte)
Control Parameter - 1 data (High Byte)
Control Parameter - 2 data (Low Byte)
Control Parameter - 2 data (High Byte)
Control Parameter - 1 data (Low Byte)
Control Parameter - 1 data (High Byte)
Control Parameter - 2 data (Low Byte)
Control Parameter - 2 data (High Byte)
Control Parameter - 3 data (Low Byte)
Control Parameter - 3 data (High Byte)
Control Parameter - 1 data (Low Byte)
Control Parameter - 1 data (High Byte)
Control Parameter - 2 data (Low Byte)
Control Parameter - 2 data (High Byte)
Control Parameter - 3 data (Low Byte)
Control Parameter - 3 data (High Byte)
Control Parameter - 4 data (Low Byte)
Control Parameter - 4 data (High Byte)
Control Parameter - 1 data (Low Byte)
Control Parameter - 1 data (High Byte)
Control Parameter - 2 data (Low Byte)
Control Parameter - 2 data (High Byte)
Control Parameter - 3 data (Low Byte)
Control Parameter - 3 data (High Byte)
Control Parameter - 4 data (Low Byte)
Control Parameter - 4 data (High Byte)
Control Parameter - 5 data (Low Byte)
Control Parameter - 5 data (High Byte)
Control Parameter - 1 data (Low Byte)
Control Parameter - 1 data (High Byte)
Control Parameter - 2 data (Low Byte)
Control Parameter - 2 data (High Byte)
Control Parameter - 3 data (Low Byte)
Control Parameter - 3 data (High Byte)

121

122

123

124

125

126

G WINFPIOOIINOO|AR|WIN|IPIOINO|O|AR|WINIRPIOO|ARWINIPIOWIN|IFP|IO|IFRP|IO[WIN
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Instance Byte| Bit7  Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

6 Control Parameter - 4 data (Low Byte)
7 Control Parameter - 4 data (High Byte)
8 Control Parameter - 5 data (Low Byte)
9 Control Parameter - 5 data (High Byte)
10 Control Parameter - 6 data (Low Byte)
11 Control Parameter - 6 data (High Byte)

0 Control Parameter - 1 data (Low Byte)
1 Control Parameter - 1 data (High Byte)
2 Control Parameter - 2 data (Low Byte)
3 Control Parameter - 2 data (High Byte)
4 Control Parameter - 3 data (Low Byte)
5 Control Parameter - 3 data (High Byte)
6
7
8
9

Control Parameter - 4 data (Low Byte)
Control Parameter - 4 data (High Byte)
Control Parameter - 5 data (Low Byte)
Control Parameter - 5 data (High Byte)
10 Control Parameter - 6 data (Low Byte)
11 Control Parameter - 6 data (High Byte)
12 Control Parameter - 7 data (Low Byte)
13 Control Parameter - 7 data (High Byte)
Control Parameter - 1 data (Low Byte)
Control Parameter - 1 data (High Byte)
Control Parameter - 2 data (Low Byte)
Control Parameter - 2 data (High Byte)
Control Parameter - 3 data (Low Byte)
Control Parameter - 3 data (High Byte)
Control Parameter - 4 data (Low Byte)
Control Parameter - 4 data (High Byte)
Control Parameter - 5 data (Low Byte)
Control Parameter - 5 data (High Byte)

127

128

O 0N WIN|F|O

10 Control Parameter - 6 data (Low Byte)
11 Control Parameter - 6 data (High Byte)
12 Control Parameter - 7 data (Low Byte)
13 Control Parameter - 7 data (High Byte)
14 Control Parameter - 8 data (Low Byte)
15 Control Parameter - 8 data (High Byte)
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The following table explains the data (bits for byte 0) for instances 20, 21, 100, and 101.

Related attribute

Name Description Class Attr. ID
Run Fwd (Notel) Forward Run Command 0x29 3
Run Rev (Notel) Reverse Run Command 0x29 4
Fault reset (Notel) Fault Reset Command 0x29 12
NetRef (Note2) Not used 0x2A 4
NetCtrl (Note2) Not used 0x29 5
Speed Reference Reference speed 0x2A 8

(Notel) Refer to the Drive Run and Fault sections in the "Control Supervisor Object (Class

0x29)".

(Note2) Reference speed and Run/Strop control can be set only on the LCD control panel.
Network control instances 21 and 101 (NetRef, NetCtrl) are not available.

12.2.3Explicit messages

Explicit messages refer to non-periodic data communications used for reading or
writing attribute values of an inverter or an EtherNet/IP.

Using the UCMM communication, data exchange is made without connecting the
originator and the target, and periodic data exchange is available as well using the
Class 3 connection.

12.2.4Supported objects

@ Identity Object (Class 0x01, Instance 1)

Attribute
AL Access Attribute Name Data Length Ao
ID Value
1 Get Vendor ID Word 259
2 Get Device Type (inverter) Word 2
3 Get Product Code Word 100 (Notel)
Revision
4 Get High Byte - Major Revision Word g:l(cc))tleoz 1)
Low Byte - Minor Revision
5 Get Status Word (Note3)
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Attribute : Attribute
D Access Attribute Name Data Length Value
6 Get Serial Number Double Word (Note4)
7 Get Product Name 4 Byte CENT

(Notel) Product Code 100 refers to the LS ELECTRIC inverter.

(Note2) The revision number is identical to the version of the EtherNet communication board.
The high byte stands for a major revision number, and the low byte stands for a minor
revision number. For example, “0x0102” stands for "version 1.02."

The version of the EtherNet communication board can be displayed on the Keypad
using the CM-6 (FBus S/W Ver) parameter.

(Note3) Definition of status bits

Bit Description

0 0: Device is not connected to the master
1: Device is connected to the master
1 Reserved
2 Configured (fixed as ‘0’ because LS ELECTRIC EtherNet/IP is not supported)
3 Reserved
4 0: Unknown
5 2: Faulty 10 connection
3: 10 connection has not been made
6 5: Major fault
7 6: 10 connection has been made
8 Minor recoverable fault (Inverter is in warning status)
9 Minor unrecoverable fault (N/A)
10 Major recoverable fault (inverter H/W trip occurred)
11 Major recoverable fault (inverter non-H/W trip occurred)

(Noted) Serial number uses the last 4 digits of the MAC ID.
E.g.) The serial number is 0x29000022 when the MAC ID is "00:0B:29:00:00:22".

Service
Service code Definition Support for class S;ansrigrr]tcz)r
O0x0E Get Attribute Single No Yes
0x05 Reset No Yes
0x01 Get Attribute All No Yes

@ Motor data object (Class 0x28, Instance 1)
Attribute
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Attribute
ID

Access | Attribute Name | Range Definition

0: Non-standard motor
1: PM DC Motor
2: FC DC Motor
3: PM Synchronous Motor
4: FC Synchronous Motor
3 Get Motor Type 0 - 10 |5: 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
[Get]
Reads the value at BAS-13 Rated Curr.
Motor Rated 0.0- |[[Set]
6 Ge'Set Curr 1000.0 | Set value is reflected to BAS-13 Rated
Curr.
Scale 0.1
[Get]
Reads the value of the BAS-15 Rated
Voltage.
7 | Get/set MOKU Ffateo' 29; [Set]
ot Set value is reflected in the BAS-15
Rated Voltage.
Scale 1
Service
Service code Definition Support for class S_upport o
Instance
OxOE Get Attribute Single No Yes
0x10 Set Attribute Single No Yes

® Control Supervisor Objects (Class 0x29, Instance 1)
Attribute

AttributeID‘ Access ‘ Attribute Name Range Definition
3 Get/Set |Forward Run Cmd. 0 Stopped
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Definition

AttributeID‘ Access ‘ Attribute Name | Range

Forward run (Notel)

Get/Set

Reverse Run
Cmd.

Stopped
Reverse run (Notel)

N/A

Net Control

Configurable only with the inverter
parameter.

Get

Drive State

Vendor Specific

Startup

Not Ready (resetting in progress)

Ready (stopping in progress)

Enabled (running, not applicable to
deceleration stop)

Stopping (decelerating)

Fault Stop

Faulted (trip occurred)

Get

Running Forward

Drive stopped.

Running Forward

Get

Running Reverse

Drive stopped.

Running Reverse

Get

Drive Ready

O (PO |O(N/O|jOT| B [W|IN|F|O

Resetting in progress or trip
occurred

Inverter is ready for operation

10

Get

Drive Fault

Trip has not occurred

Trip has occurred

12

Get/Set

Drive Fault Reset

Trip reset to release the trip.
Resetting will begin only when the
value changes from FALSE to
TRUE. (Note2)

13

Get

Drive Fault Codes

Refer to the following Drive Fault
Code table (Note2)

14

Get

Control From Net.

Commands are made using
sources other than the RAPIEnet+
communication.

= Control is from local

Commands are made using the
RAPIEnet+ communication as the
source.
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Definition
=>» Control is from Network

AttributeID‘ Access ‘ Attribute Name ‘Range

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

Runl \ Runl \ Trigger Event Run Type

0 0 Stop NA
0->1 0 Run Runl

0 0~>1 Run Run2
0->1 0~>1 No Action NA

1 1 No Action NA
120 1 Run Run2

1 120 Run Runl

In the table above, Runl indicates Forward Run Cmd. and Run 2 indicates Reverse
Run Cmd. Commands are made by the EtherNet communication board when the
value changes from 0 (FALSE) to 1 (TRUE). The Forward Run Cmd. value does not
indicate the present operation status of the inverter; it indicates the operation
command value on the EtherNet communication board.

(Note2) Drive Fault
The Drive Fault becomes TRUE when the inverter is tripped.
The Drive Fault Codes for the trips are as follows.

Drive Fault Codes

Fault Code Number Description

0x0000 None
Ethermal Out Phase Open InverterOLT
InPhaseOpen ThermalTrip UnderLoad
0x1000 ParaWriteTrip IOBoardTrip PrePIDFail
OptionTripl OptionTrip2 OptionTrip3
LostCommand UNDEFINED LostKeypad
0x2200 OverlLoad
0x2310 OverCurrentl
0x2330 GFT
0x2340 OverCurrent2
0x3210 OverVoltage
0x3220 LowVoltage
0x2330 GroundTrip
0x4000 NTCOpen
0x4200 OverHeat
0x5000 FuseOpen \ HWDiag
0x7000 FanTrip

LS'ELECTR’IC
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Fault Code Number Description

0x7120 No Motor Trip

0x7300 EncorderTrip

0x8401 SpeedDevTrip

0x8402 OverSpeed

0x9000 ExternalTrip BX

Drive Fault Reset

The Drive Fault Reset gives TRIP RESET reference to the inverter when the
setting value changes from 0 to 1 (FALSE to TRUE). Overwriting 1 (TRUE) over
1 (TRUE) does not generate RESET reference for a trip. To allow the EtherNet
communication board to send a RESET command to the inverter when the value
is 1 (TRUE), write O (FAULT) first, then write 1 (TRUE) again.

Service

Service code

Definition Support for class

Support for

O0xO0E

Get Attribute Single

instance
No Yes

0x10

Set Attribute Single

No Yes

@ Inverter Objects (Class 0x2A, Instance 1)

Attribute
Attribute Attribute o
D Access Name Range Definition
0 The output frequency has not
3 Get At Reference reached the reference frequency.
1 The output frequency has reached
the reference frequency.
4 N/A Net Reference -
0 Vendor Specific Mode
1 L F
Drive Mode Open Loop Speed (Frequency)
6 Get (Note1) 2 Closed Loop Speed Control
3 Torque Control
4 Process Control (e.g. PI)
7 Get | SpeedActual | 024000 |DISPiays the presentoutput
frequency in [rpm].
Displays the reference frequency
8 Get'Set SpeedRef 0 - 24000 in [rpm]. Reflected when DRV-07
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Attribute Attribute

D Access Name Range Definition

(Freq Ref Src) is set to FieldBus.

Monitors the present current in 0.1

9 Get Actual Current | 0—-111.0 A .
A increment/decrement.

Command source is not the

29 Get Ref.From 0 DeviceNet communication.
Network 1 Command source is the DeviceNet
communication.
0- Monitors the present operation
1 A IH
00 Get cwalFz | 400,00 Hz |frequency (Hz).
Speed reference may be given via
0- a network communication if DRV-
101 Reference H .
0 Ge'Set eterence nz 400.00 Hz |07 (Freq Ref Src) is setto 8
(FieldBus).
Acceleration 0- Sets/monitors the acceleration time
102 ) .
0 GevSet Time (Note2) | 6000.0 sec |of the inverter.
Deceleration 0- Sets/monitors the deceleration

103 Get/Set

Time (Note3) | 6000.0 sec |time of the inverter.

(Notel) Related to the DRV-10 (Torque Control) and APP-01 (App Mode) settings. When
DRV-10 (Torgue Control) is set to Yes, the Drive Mode becomes "Torque Control",
and when APP-01 (App Mode) is set to Proc PID, MMC, then the Drive Mode
becomes "Process Control (e.g. PI)."

(Note2) Value at DRV-03 (Acc Time)

(Note3) Value at DRV-04 (Dec Time)

Service
Service code Definition Support for class S_upport s
instance
OxO0E Get Attribute Single No Yes
0x10 Set Attribute Single No Yes

® Class 0x64 (Inverter Object) — Manufacture Profile
This object is used to access the Keypad Parameters of the inverter.
Attribute

Instance Access‘ Attribute Number Attribute Name Attribute Value

1 (DRV Group) Identical to the G100 G100 Keypad F?arameter
Get/Set | _Manual Code number. Title setting range for

2 (BAS Group) Identical to the G100 (Refer to the the G100
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Instance

Access

Attribute Number

Attribute Name Attribute Value

3 (ADV Group)

4 (CON Group)

5 (IN Group)

6 (OUT Group)

7 (COM Group)

8 (APP Group)

9 (AUT Group)

10 (APO Group)

11 (PRT Group)

12 (M2 Group)

Manual Code number.

Identical to the G100

Manual Code number.

Identical to the G100

Manual Code number.

Identical to the G100

Manual Code number.

Identical to the G100

Manual Code number.

Identical to the G100

Manual Code number.

Identical to the G100

Manual Code number.

Identical to the G100

Manual Code number.

Identical to the G100

Manual Code number.

Identical to the G100

Manual Code number.

Identical to the G100

Manual Code number.

G100 inverter
user manual)

inverter
(Refer to the
G100 inverter
user manual)

Service
Service code Definition Support for class Sypport gl
instance
OxOE Get Attribute Single No Yes
0x10 Set Attribute Single No Yes

42 |

stELECTRJE




Services with LS ELECTRIC products or other manufacturer’s products

12.3 Modbus TCP frame

12.3.1Modbus TCP frame structure

MBAP Header (7 bytes) PDU (5 bytes or greater)

In general, EtherNet communication uses EtherNet Il frames.

MODBUS Application Protocol header (MBAP header)

The following table explains the components of a MBAP header.

Section Length Description
Transaction Unique transmission number, which increases by 1 each
i e 2 byte . .
identifier time the client sends data frame to the server.
Protocol
. . 2 byte Fixed at 0.
identifier Ve

Data frame length of the Modbus communication, which
Length 2 byte represents the length (in byte unit) from the MBAP header
to the unit identifier.

When communications using Modbus TCP and Modbus
RTU are connected via a gateway, the unit identifier
indicates the slave number. The address is fixed to OxFF
when Modbus TCP communication is used alone.

Unit identifier 1 byte

Protocol Data Unit (PDU)

PDU is the actual data in the Modbus TCP communication, which is composed of a
function code and data.

Refer to "12.3.2 Function codes" below for detailed information.

LSE.ecTric | 43




Services with LS ELECTRIC products or other manufacturer’s products

12.3.2Function codes

The Modbus TCP communication involves clients and a server. During
communication, clients send commands to the server, and the server responds to the
commands. In general, devices such as a PLC, HMI, and PC are used as the client,
and the inverter works as a server.

@® Read Holding registers
Read Input registers are functions used to read the server (inverter) data.

The following table explains the components of a request data frame from a client to a

server.
Request frame Length Value
Function code 1 byte 0x03

Comm. address 2 byte 0x0000—-0xFFFF

Number of data

2 byte 1-16 (LS ELECTRIC inverters)
requests

The following table explains the components of a response data frame from a server to a

master.
Response frame Length | Value
Function code 1 byte 0x03
Comm. address 1 byte 2 x the number of data requests
Number of data Number of data requests | Data value of the given number from
requests X 2 bytes the comm. address

@ Read Input registers
Read Input registers are functions used to read the server (inverter) data.

The following table explains the components of a request data frame from a client to a

server.
Request frame Length Value
Function code 1 byte 0x04

Comm. address 2 byte 0x0000—-0xFFFF

Number of data

2 byte 1-16 (LS ELECTRIC inverters)
requests

44 I LS-EL ECTRIC




Services with LS ELECTRIC products or other manufacturer’s products

The following table explains the components of a response data frame from a server to a

master.
Response frame Length Value
Function code 1 byte 0x03
Comm. address 1 byte 2 x the number of data requests
Number of data Number of data requests | Data value of the given number from
requests X 2 bytes the comm. address

® Write Single register

Write Single registers are functions used to write a single server (inverter) data.

The following table explains the components of a request data frame from a client to a

server.
Request frame Length Value
Function code 1 byte 0x06
Comm. address 2 byte 0x0000—-0xFFFF
Data value 2 byte 0x0000—-0OxFFFF

The following table explains the components of a response data frame from a server to a

master.

Response frame Length | Value

Function code 1 byte 0x06
Comm. address 2 byte 0x0000—OxFFFF
Data value 2 byte 0x0000—OxFFFF

@ Write Multiple register

Write Multiple registers are functions used to write 1 to 16 consecutive data
items on the server (inverter).

The following table explains the components of a request data frame from a client to a

server.
Request frame Length Value
Function code 1lbytes 0x10
Comm. address 2bytes 0x0000—-0xFFFF
N“mbevflr‘i’t‘;data 0 2byte 1-16 (LS ELECTRIC inverters)
Byte Count 1lbyte 2 x the number of data
Number of data to The number of data x 2 .
; Data to write
write bytes
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The following table explains the components of a response data frame from a server to a

master.
Response frame Length | Value
Function code 1 byte 0x10
Comm. address 2 byte 0x0000-0xFFFF
N“mbi;r‘i’t‘;data 0 2 byte 1-16 (LS ELECTRIC inverters)

® Read/Write Multiple register

Read/Write Multiple registers are functions used to write 1 to 16 consecutive
data items on the server (inverter). At the same time this function is used to
read data items on the sever (inverter).

The following table explains the components of a request data frame from a client to a

server.
Request frame Length Value
Function code 1bytes 0x17
Comm. address 2bytes 0x0000 ~ OXFFFF
Number of data to 2byte 1-16 (LS ELECTRIC inverters)
write
Byte Count lbyte 2 x the number of data
Value of data to write | The number of data x 2 Data to write
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12.3.3Exception (Except) frame

An exception frame is a response frame from a server when an error occurs while
responding to the client.

The following table explains the components of an exception frame.

Error frame Length Value
Error code 1bytes 0x80 + function che requested by
the client
Exception code 1lbytes 0x0000—-0OxFFFF

Exception code

Type Code Description
ILLEGAL FUNCTION | 0x01 |Unsupported function has been requested

ILLEGAL DATA 0x02 An unused address has been requested or modification

ADDRESS has been requested for the data at an unused address.
ILLEGAL DATA 0x03 A data modification request has been made out of the

VALUE range of the available value.
Server error occurred

SLAVE DEVICE 0x04 (CAN communication error with the drive,

FAILURE communication board initialization error, or data

communication error with the drive)

Server is unable to respond because it is executing

SLAVE DEVICE 0x06 another process
BUSY (in the middle of a drive parameter initialization or the

initial setting of the communication board)

Unigue code for LS ELECTRIC inverters.
0x20 |An attempt was made to change a write-protected
parameter

WRITE PERMITION
ERROR
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12.4 LED Indications and troubleshooting

LED name Color Description Status | Status
Network Network connection at LINK 1 is
Green ON .
normal operating normal
1 *
Check network Check Ethernet set'tlng's 1
Orange . ON |When the communication cycle stops for
LINK1 settings
longer than one second.
i LINK 1 OFE Trying Ethernet communication, network
Not connected cable not connected to LINK 1
Network Network connection at LINK 2 is
Green ON .
normal operating normal
LINK2 |Orange| Network fault ON |Check Ethernet settings*1
) LINK 1 OFE Trying Ethernet communication, network
Not connected cable not connected to LINK 2

*1: For Ethernet network settings, check keypad parameters COM-10, COM-11, COM-14,
COM-15, COM-23, and COM-24, and the settings for the client devices, such as the PLC.

LED name| Color Description Status Status
Normal Communication between the
. OFF communication board and the
operation

inverter is normal.

Flashing Communication between the
Synchronous RAPIEnet+ communication
flashing with LEDO |board and the inverter is
(1 second interval) [abnormal.

ERROR Red The communication board
Network fault parameters are set differently
from the communication
parameter settings on the
keypad*2

Flashing
(2 second interval)

EEPROM failure
No network connection to LINK

ON 1 and LINK 2
IP collision occurred
. The communication board has
Normal Flashing

CPU Green been properly installed on the

operation (1 second interval) inverter

*2: To synchronize the Ethernet communication board settings with the keypad parameter
settings, check the CM Group parameter settings and set CM-94 (Comm. Update) to "1

(yes)."
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A7 StA| DM A=,
- QHE{9] FEIMO| MR0| YHT| HME = RAPIEnet+ 4l &
HAH5H0] FHAL.
+ QIHE 242t RAPIEnet+ 41 &M 7k RJ-45 Cable0|| 82| 2]| Q
+ G100 RAPIEnet+ SAlgM A2|0|M= FG(Frame Ground)S Af



Network HZ

6 Network HZ&A

%0
ml

ol

o A

5o

Pin No.

Y EARGE ROEARED
= | 10| =,| KO| = | K =,| N
ol o o™ |l . | ™
7] [%2)
52|35 E
0= |0 50760 = | 760| 760
20| 2oy oY I 3 B
=2|lo|= [e)
T | | T | o) 00| | ool oo
40] <ol < <F
AMMEENEE
XXXOOX
x|O|O
sz Z|z
AN M| IT|LO|O©|P~| 00

- I T R o T

._\1

[ 1]

“\

L{Ct.
L|ct.

|.

IEAl M2 1] Q/0jot B

=]
[

SHEE de

o

10 2t

I.

S
=

© BIEA| M2 20| Qlojo}

| 5
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Network #|0|8 114

7 Network #H|o|& 4

7.1 AM FOp4 Cifed

UTP A0l AFRZTIHA0| Tt 57122 L0, 7te|nal1~7}e| 1252
22Tt RAPIENets @8 BES ARSI siME FlE|12] 58 AR EUct,

It 02| 5= H&LHHO0| 100MHz, AEAS 60MHZO|H H&&E= 100Mbps7tA|
ts &L

7.2 Twist Pair M &

utep FTP STP
=5 Ll 2
UTP - = 2|CH 200MHz
H| 2} D2AS2 Ao i
ut) | AREES OIS S48 Data) A3 AIS
2|C{100MHz
e W2, #0]E ZO{2F AWE AHOlE |HAYOIEMI) L M7|H 2+t
(S.UTP) *2tH|Z2H & AL/Plastic complex foil == |
' SHZ(Copper Braid) SM+Z 2 (Data) + Az FA
(Video)A S
Z |2, Pair 2}H 2 Aol 2 _
ey o S S S A0 = iy soomz
|_ _E S My H +
STP *TH| O (Pair) 2Hj| 2§ 2! : AL/Plastic complex foil | 2 &, € (Datal
(S.STP) N . . AAb(Video) A&
* T ORI & AL/Plastic complex foil E£&= 750 E23012 chHe
STHZ(Copper Braid) cmriTE =

6 | LS ELECTRIC
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RAPIEnet+ 4l M HEQ} A8 Keypad I}2}0|E]

9 RAPIEnet+ EAl 2M HCEQ} 33
Keypad I}Zt0JE|

Ol2ff 7|52 RAPIEnet 1} EtherNet/IP 112|1 Modbus TCP 23 ZEE HA|s)] 2=
OIH{E{ O}2}0|E{ QIL|C}. Protocol®] RS RAPIEnet, E= EtherNet/IP 112|2 ME
Modbus TCP & U A235t= mf2to|g] Qluct.

RAPIEnet+ 841 S8 ARESI G100 QHEE 23 Al7|12 42 d320=
Keypad?| drv Of2}0|E{ Cmd SourceE 4 (Fieldbus)Z A5 FAHA|IL

5t RAPIEnet+ EA1 SMES ARSH0] QIHE RIO4 A W21 A2 ZAR0|=
Freq I}2}0|E{ Freq Ref SrcE 8 (Fieldbus)2 A5 FAA|2.

G100 RAPIEnet+ 2 Keypad
m2ioje] o8  =71% ] Protocol
drv Cmd Source 1 0~4 |4: Field Bus2 AAdgtL|C}. R/E/M
Frq Freq Ref Src 0 0~8 |8: Field Bus=Z AddgtL|C}. R/E/IM
CM-06 | FBusSMW Ver | - o |SHE0 BHE SH S8 228 gy

HYS HEA SUCE
RAPIEnet+ M4 EEQ| =2t
AMAS

RAPIEnet+ &M EE9| LED
ON/OFF ZEE HA|gL|C}.
CM-10 | Opt Parameterl | 192 |0~255|IP Address& A&&gLICt.
CM-11 | OptParameter2 | 168 |0~255|* CM-255 ‘2'(: RAPIEnet
CM-12 | Opt Parameter3 | 1 |0~255|Enable)2! JE{O]A RAPIEnet RIEM
O=EZ22 ¢4 A|,CM-13 44
CM-13 | Opt Parameter4 | 101 |0~255 752100 + CM-07’2 AZBHL|C}.
CM-14 | Opt Parameter5 | 255 |0~255
CM-15 | Opt Parameter6 | 255 |0~255

CM-07 FBus ID 10 |0~220 R/E

CM-09 FBus Led R/E/M

Subnet MaskE AAEL|C R/E/M
CM-16 | Opt Parameter7 | 255 |0~255 = I
CM-17 | Opt Parameter8 0 |0~255
CM-18 | Opt Parameter9 | 192 |0~255
CM-19 | Opt Parameter 10 | 168 |0~255 -
Gat Add = Adgct R/E/M
CM-20 | Opt Parameter 11| 1 |0~255| CeWay AddressS 28U
CM-21 | Opt Parameter 12| 10 |0~255
EAl & AR
CM-22 | Opt Parameter 13| 0 | 0 Eg)ﬁi =3. (100Mbps Auto | /ey
o

8 | LS ELECTRIC




RAPIEnet+ £4l M HEQ} A8 Keypad I}2}0|E]

G100 RAPIEnet+ &M 24 Keypad It2t0|E]

CM-23 | Opt Parameter 14 1 0~11 | CIP Input Instance R/E/IM

CM-24 | Opt Parameter 15 1 0~11 | CIP Output Instance R/E/IM
2: RAPIEnet Enable

CM-25 | Opt Parameter 16 | O 0~2 0: RAPIEnet Disable R/E/IM

ztn

CM-07, CM-10~25 If2}0|ef Zf HES fote 8, BE=A| CM-94 Comm-Update S

ol YO[O|EZ sl{:0{0F MY Zf0| A& FL(C (Tt mt0[HE HE A|=E o
A 5

o]
AEfOA CM-94 Comm-Update A StA| %2 HL, Error LEDS £35 RED 22 7tA
HEES Sall AHBAIE Q| ot &+ JAEF 2 gL}

G100 RAPIEnet+

e o8 2712t Tl Protocol
CIP Input Instanced|| 2}

CM-30 | Para Status Num 3 0~8 245 MHELC) R/E/M
i ol zt

CM-31 | ParaStaus1 | 000A | 0000 Sz_'z'g E%O%iﬁ_l é?_"(e::;_'))ata RIE/M
i olo]zt

CM-32 | ParaStatus-2 | O00E ~%>;?:OFO£F :,i_'z”g tg%oﬁl*el-l é?_"(eljt:;')Data R/E/M
i olo]zt

CM-33 | ParaStaws3 | 000F | 0000 Sz_'z”g é%oéﬁ_l é?"(eljts;)Data RIE/M

CM-34 | ParaStams4 | - | 00000 ;_'z'g & O%S_Fl é?"(e::; ')Data RIE/M

CM-35 | ParaStatuss | - | 00 :,i_"i”g 2 oal:| é?"(e::; )Data R/E/M

CM-36 | ParaStatus6 | - | 000 fz_"z”g "2 E%—I ll_?"(e’l:t:; )Data R/E/M

CM-37 | Para Status-7 i 0x0000 |Client7t 2/0{Z Inverter Data RIE/M

~OXFFFF | A8 A& BILICL (Hex.)

0x0000 |[Client?} 210{Z Inverter Data
CM-38 Para Status-8 - ~OXFFFF | 242 ’é’éﬂiﬂ-l C}. (Hex.) R/E/M

CIP Output Instance0|| 2}

CM-50 Para Ctrl Num 2 0~8 2 MHELC R/E/IM
0x0000 |[Clientof|M Z|& Inverter Data
CM-51 Para Control-1 0005 ~OXFEFF |2AZ MASHLIT} (Hex.) R/E/IM
; 212
CM-52 | ParaControl-2 | 000 | OX0000 |Clientdll i A< Inverter Data |- oy

~OXFFFF | Z4E ST (Hex.)

0x0000 |ClientdlA] X|& Inverter Data
CM-53 | Para Control-3 " | ~OXFFFF | 2AZ AZBILICH (Hex.) R/E/M

LSE ccrric | 9




RAPIEnet+ 4l &4 HEQ} 28 Keypad If2H0|E]

G100 RAPIEnet+ M4 & Keypad It2t0|E]

0x0000 |ClientdlA X|& Inverter Data
CM-54 | Para Control-4 " | ~OXFEFF | 242 MHBILIC} (Hex) R/E/M

0x0000 |[ClientOflM Z|= Inverter Data
CM-55 Para Control-5 - ~OXFEFF |2AZ MASHLIT} (Hex.) R/E/IM

0x0000 |Clientd|A X|& Inverter Data
CM-56 | Para Control-6 " | ~OXFFFF | 2AZ AZBILICH (Hex.) R/E/M

0x0000 |[ClientOflM Z|= Inverter Data
CM-57 Para Control-7 - ~OXFFFF |2AZ MABHLIC} (Hex.) R/E/IM

0x0000 |[ClientOflM Z|= Inverter Data
CM-58 | Para Control-8 " | ~OXFFFF |2AZ MHBIL|CE (Hex) R/E/M

0:NO |=4l 2 Keypad

CM-94 | Comm Update 0 1:-YES |I}2}0jE{Z Update BHLICH R/E/M
0: None
1. Free-
Run
gf 33; Lost Command?} EHi5taS
Pr-12 | Lost Cmd Mode | None Iriput 42 QIHE Z2F MAHSGH|CE | R/IEM
=
4: Hold (1)
Output
5: Lost
Preset
. HEAH A7}
Pr13 | LostCmdTime | 1.0 | 0.1~120 |L0StCommand 2 AlZ R/E/M
=2 O
Pr-14 Lost Preset F 0.00 %8%5 Lost Preset?| &5 MA R/E/M
(1) Lost Command Mode
28U Is
"None" |04 AEHS R2l SiLCH
"Free-Run" |Lost Command TripO| 244510 Free Run&dZ|E &L C}.
"Dec" Lost Command TripO| 2SI Trip Z&SAIZte2 A Z| §L|Ch
=]

Lost Command WarningO| 2H4i5t0H O|Z0f BIotE 2 X|2o=z

"Hold Input” -
POV =2 iy,

Lost Command Warning0| 25t 0|Me| 24 &2 2t

"Hold Output" | -
PUY leruct.

Lost Command Warning0| 2510 PRT-140| MA&HZ|0 U=

"Lost Preset" =
SE2 23 St

10 | LS ELECTRIC




RAPIEnet+ 4l M1} 23 Keypad Oj2jojg| MAH

10 RAPIEnet+ 41 M1} 22 Keypad
ntzjojg] 249F

10.1Keypad Oj2j0jE] AH 7i2F=

FIME TiRI0jEIS RO Of2) Eet 2
R

I
0
x
=
0l
ro
N
H
iC]
a
o
I
II{ﬂI
=2
>

Code oj2jojE| o|S s MY
drv Cmd Source =2 2F UY
Frqg Freq Ref Src ZOpe M g
06 FBus S/W Ver =4 8 SW B3
07 FBus ID S4 M IH(EASH D)
09 FBus Led EAl SM LED ¥
10 opt para-1 ip FA 1H® 22| Decimal &
11 opt para-2 ip 4 2WRY 2f2| Decimal 2
12 opt para-3 ip FA 3HA 22| Decimal &
13 opt para-4 ip 24 4% 22| Decimal 22
14 opt para-5 Sub Net &4 1HR| 2}2| Decimal 3
15 opt para-6 Sub Net &4 28 2t2| Decimal
CM 16 opt para-7 Sub Net &4 38R 2t2| Decimal ¢/
17 opt para-8 Sub Net A 4H®y 2t2| Decimal /&
18 opt para-9 Gateway &£ 1#18) 22| Decimal 2
19 opt para-10 Gateway 4 28R 22| Decimal =
20 opt para-11 Gateway =4 3R 22| Decimal =
21 opt para-12 Gateway 4 4H#| 2}2| Decimal ¢
22 opt para-13 EAM £5(0 DHZL 100MbpsZE At M)

RAPIEnet: Input Parameter Size &4
EtherNet/IP: Input Instance A&
RAPIEnet: Output Parameter Size &4
EtherNet/IP: Output Instance A&

23 opt para-14

24 opt para-15

LSE ccrric [ 11




RAPIEnet+ Al M3} 281 Keypad I}2H0|E{ MH

Code ni2tolg ol 7ls 49
RAPIEnet Enable/Disable &4
25 opt para-16 2: RAPIEnet Enable(Default)
0: RAPIEnet Disable
30 ParaStatus Num CIOJE] &A1 T4 HA|
31 Para Status-1 S o9 AE A 4 1
32 Para Status-2 SAEO[E] XY A MY 2
33 Para Status-3 SAl EO[E{] A =4 MY 3
34 Para Status-4 SAEOIE] XY FA 4 4
35 Para Status-5 SAlEOJE] XY A Y 5
36 Para Status-6 SAl EO[E] XY =4 M 6
37 Para Status-7 SAlEO[Ee] XY = Y 7
38 Para Status-8 SAEO[E 9] Ay FA HH 8
50 Para Ctrl Num CIOJE] =4l TH4 HA|
51 Para Control-1 Z4l GloJE{o] =4 HEA1
52 Para Control-2 Z4l GloJE{o] A HH2
53 Para Control-3 Z4l GloJE{o] A A3
54 Para Control-4 Z4l GloJE{o| A HH4
55 Para Control-5 4l HO[E{9] =4 Y5
56 Para Control-6 4l HO|E{o] =4 HH6
57 Para Control-7 Al GO|E{o] =4 HY7
58 Para Control-8 4l GO[E{o] =4 HH8
94 Comm Update EAl Parameter 2 HAE 2 A
12 Lost Cmd Mode st AF dH Al I3 25 MdE
Pr 13 Lost Cmd Time A A F dd Al TR AZE Y
14 Lost Preeset F S A™ A Al AR IO 4

12 | LS ELECTRIC




RAPIEnet+ £41 M3} 213 Keypad O}2}0jE] M

10224 A&

® [drv] Cmd Source: 24 A|H
G100 QIHEQl 2 AHES MEld 4 UGLICE RAPIEnet st S9S
ALESHY S422 2HA|dS YEHst 42 F90 4 (Field Bus)S HE4SHO]
ZAA|R.

of

EH
=]

@ [Fra] Freq Ref Src: F0t4 43 &Y
G100 QIHE{Q| ROt 2HS HEHY £ USLICH RAPIEnet 84 SHS
AESto] SAlez O AFES YHFL 42 FR0| 8 (Field Bus)S
MERSIO] 2YAL.

10.3CM &

@ [CM-06] FBus S/W Ver: 4l M S/W HA
o2 G1000| &2tE S4 S48 EEO| HHMO| RAQZ| AF52= LIEFRL|CE

@ [CM-07] FBus ID: &4l &4 mH(E4SH D)
R: G100 RAPIEnet+ S4l Mo 2HES HYELCt MY g2 0~637t2| &
64712 20| A&LICt(RAPIEnet Protocol2 E418 MAS o HZO|
Zagct)
PLC System 2! 7[E} C[HO|A ZH[Q} St mHoz HYEX| IS
S Ct.
HE 2 HE T, [CM-94]2] Comm UpdataE BH=A| HAl5HO{0F HAE MY
wez 2 gLt

® [CM-09] FBus Led: €41 @M LED A&
o

G100 RAPIEnet+ SAl M| L EAl BZ KeypadE £5}0] &0l & £
QU&ELICL LED HA| 20 T2 S22 “11.3& 124 LED AL L 1% 2|2
205t0] FHAL.

13



RAPIEnet+ Al M3} 281 Keypad I}2H0|E{ MH

[COM-09] FBus LED HA|Q| o))

LINK1 \ LINK2 ERROR\ CPU
LED OFF | LEDON | LEDON | LED ON

@ [CM-22] opt para-13: 4l &5 M. (100Mbps Auto Negotiation)
st £k= 820 43 g0 022 1¥E|D, 100MbpsZ AtE & EUCh
G100G100

® [CM-23] opt para-14. &4l Data A%

G100 RAPIEnet+ S4l 42| ADIE 34 &4 40| & StLE 24 EHE
St =422 AREStH, &40 O|0jE A [CM31]~[CM38]e| =4 &
2UEHIS Hste ¢S 4L

“opt para-14"(ADIE 24 &A1 Data Index)2| A& 2+ 0~11 LT} “opt
para-14’2| MZ0| E 2|0|= of2f HE Z1SIA|7| HHELICE

opt para-14(A0LE 24 &4l Data Index)2 QIHE| 2 Z0j= 27| 22|
Oi2t0|E 0|22, QHEL| 528 HE T M50 FHUAR.

EtherNet/IP T2 E =2 MH|A A0 ZLSH If2t0|E{Z CIP(Common
Industrial Protocol)2| I/OE4!I & QIHE{7} Client(Originator)0f| ELi= QIH{E]
AEl Data FormatOf| CHSH A4S SfL|Ct. EtherNet/IP2| Assembly
Object? 22 271 BRRHLICY

MA ZF  Input Instance Z(E) Data Size(R/E) Parameter 7}(R/E)
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

14 | LSELecrric




RAPIEnet+ Al M3} 281 Keypad I}2H0|E{ N

® [CM-24] opt para-15: =4l Data A

G100 RAPIEnet+ EAl SMHO| ADIE =M LAl 40| £ BILIE 2LIEE
St SXCo= AMEStD, 41 4|0|Ef A [CM51]~[CM58]9| &4 F
2UEHIS Aste U2 44

‘opt para-15"(A0LE &4 44l Data Index)2| 44 Zf2 0~11 YLIC} “opt
para-15”2| M0 & 2[0|= L3 Z5U .

opt para-15(A0tE 24 44l Data Index)= QHE] S2F 20|= 7| 22|

Ot2toje 2, QIHES| S2t8 HE T IS FHAL.

EtherNet/IP T2 E =2 MH|A A0 ZLSH Of2t0|E{2 CIP(Common
Industrial Protocol)2| I1/OE4! 2 Client(Originator)?t CIHEIE A 517| 2|5H
BU= QIHE XY Data FormatO Cist MAES SHLIC|. EtherNet/IP2]
Assembly Object2 &2 211 HEL|CY.

Output Instance %,':(E)‘ Data Size(R/E) Parameter 7{4~(R/E)

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
I 124 8 4
8 125 10 5
9 126 12 6
10 127 14 7
11 128 16 8

@ [CM-25] RAPIEnet Enable/Disable A&

RAPIEnet+ S41 /M2 RAPIEnet EnableO| 27| AE{O|TH, EAL AHF(XGL-
EFMxB V8.0 0|4 I} RAPIEnetv2 ADIESA AMH|A 59| 30|
7+s¢&LICt. (2: RAPIENnet v2 Enable / 0: RAPIEnet v2 Disable)

AL ST|O|A] https/mmav.Is-electric.com Off L5101 “ArBEYM_XCT_FEnet's L22C #od 4 UFLICL
Ot EfAL A3} G100 RAPIENet+ S41 84 HES o
G100 EtherNet SMIIE 7|52=2 AlE2stE ES9) oY Of2t0|ef A4 22

‘0’22 Comm Update =, RAPIEnet Disable &E{0M A2 HAELICE

LSE.ecTric | 15




RAPIEnet+ &

S4 SM3 28 Keypad nf20jE{ 4H

16

[CM-30] ParaStatus Num: C|OJE{ &4l 7=

[CM-23] opt para-142] HHZS Saf HAE 4 o0 MY HA| 342 0-8
LICE RAPIEnet+ 41 SM42 2[0ff 8712] H|0|E{E &4 &= JUsU Lt &4
CIOIH 2 EU12t sh= H0|E F4A= [CM-31]-[CM-38]2 S50 ATt

@ [CM-31] Para Statusl ~[CM38] Para Status8: £4! G|O|E] & MA
[CM-30]2 SafiA &A1 ClOIE 7H+5 M3t %, M3 42+ Client
(Originator)0f| £ QIHE| Data®| FAE [CM-31]~[CM-38]01| gL |Ct.

[CM-50] Para Ctrl Num: H|O[E{ Al 744
[CM-24] opt para-159| HZZtS Sof #ZY 4 UoB M BA| 22 0-8
LT}

RAPIEnet+ S41 M2 2| 8742 H[O|EE s4le &+ AU T &4
CIO|EE %&E A= [CM-51]~[CM-58]2 E35t0] AZgL|C}.

@ [CM-51] Para Controll ~ [CM58] Para Control8: =4I G|OJE] & MA
[CM-5012 SafiA 441 ClOJE| 458 MHSH &, 43 Ji4ora
Client(Originator)2| Z|d DataS At2T QIHE Dataol ZFAE [CM-51]~[CM-
58]01 gLt

@ [CM-94] Comm Update: 4l SM HEZ HAR MY ZF A8
CM 19| 34 O2{0[E{= RAPIEnet+ S41 S48 EEQ A ZE QIHE
2 U= US0| EHEH, KeypadZ HATH £450] RAPIEnet 41 &4
HCR HiR BRYER] oLIch

Comm UpdateE YesZ 32 2220 RAPIEnet
240| BtI =0 S&gL|Ct. (Comm Update?} &
10~25 QIL|ct)

N g4 BEo wHE 4
Jﬁ_r Tj2}0jEfS CM 7, CM



RAPIEnet+ £4l M1} 28 Keypad Oj2jojg| Lo

10.4PRT &(Lost Command)

@ [Pr-12] Lost Cmd Mode: S41 | A4l A S2F 2E
SACZ QIHEIE SAED UR[T, 2H & S 00| LA
Keypad?t G100 2x|ete| HEO| 4|7t Ydstds 892 AHE 2
2Eg MefE & ALt

@ [Pr-13] Lost Cmd Time: S41 2|2 ArAl THH A|ZE
s4l A 40| E =, [Pr-12]9] 43 ZEE HEY AlZts HAYELICh
MY U2 0.1~120s YL|Ct.

® [Pr-14] Lost Preset F: 41 2| AAl Al 2 FOe MH
EAl 2|3 AAO| HHAMIEIHS T, B3 7|50 S2Hi0] EAI 2|2
A0 [Pr-14]2 S5t o422 2HotAH EUCH 24 42 Al SO~
2|Ci 2T HZ] L C

@ DT2EZE H [Lost Command R

- RAPIEnet

RAPIEnet OtAE{(XGL-EFMxB V8.00|é>|')01|k| A2|= A A7 SO Data’t
Q2 A2 AR EAl S2M 2EL Lost Command AEH7} |1, Pr-130] M E
A|ZHO| A|LIEH Pr-12 Ao 2 f CIHEl= s2fotA EUCH

OFAEOIM RI2|= EFOIHE HESt= Y™ 11.28 ZILSHA|7] BIEUCHL

- EtherNet/IP

Originator(PLC =2 Client)2} Target(Inverter)AtO|0]| Implicit Message
Connection (Class1 Connection)0| 1z SO SH0{| QIR| ot EA ZM
B =2 Lost Command AEf7} £/ PRT-130] AA=l A|ZH0| X|LIH Pr-12
2Y0l| thet AHE = S2fstA EUCt

L o

- Modbus TCP
Modbus TCP= 5% S0t Client28E DataZt 24| %2 B E41 M
258 Lost Command AEfZ} &30 Pr-130) AZ=l A|ZH0] A|LHH Pr-12

20| Uef QIHEl= S5t Ut

I_O_|

17



AL AlF2t HE Al AMH[A

11 AL HIS2 A2 Al MH|£

ZolMe= GAF HEDF HA Al RAPIEnet ZT2EZ2S 0|25 AH|A0| CHiH

RAPIEnet MB|AS AESH| 2laiM= Of2ff EeF 20| 7IHE 20 B2 Tt

Default 7/2 RAPIEnet 40| Disable &E{QIL|C}.

RAPIEnet+ SMHEE CM 25 RAPIEnet v2 EtherNet/IP Modbus TCP
[Opt Parameter-16] MBIl o A8 75 R} A8 7ts oF
N g2 o o o
RAPIEnet v2 Enable
e X o o
RAPIEnet v2 Disable

11.2 A0E =AM (ThAl OFAE| XGL-EFMxB V8.0 0JAh

AOIE 24 AMH|A= Automation AHZEF 7te] EAl MH|AZ, 226t EAI TO2}0|E
LU =224y Qo] ZHESt HES Solf 02f Cie| PLC/Inverter € 34510 AtEd
o+ UEF SiF= MH[A YLC E£5F EtherNet/IP 220[1E MH[AL FS3E[0]
UG LCH

G100 RAPIEnet+ £41 24 EE= Al G0|E] H4[CM-30], £4A1 GIOJE] ZHL[CM-
50], 241 ©OJE| ZA[CM-3 ]~[CM-38], Al G|O|E| ZA[CM-51]~[CM-58]S
*E*%§0f04 YAL OIAEE &3l ¢S] 8word &/EE CO[E &40 7f—°“—l'1f- -
Qo= AT M DLEY, SISl QLEAM, AAH 2T 59| 7|55 AlSELC

= GAL ZT0|Z| https:/www.Is-electric.com Of H&5t0] “AFEHYA_XGT_FEnet V3.00'S CIREE BIOA 4 QIELICH
h;

*RAPIEnet Z2EZ AIE A| Ol2H2} 20| AIALYM AH|lE5H= MRS(Multi-port RAPIENet Switch)2t AF20| 7hs5tH, 7|Ef HE
AQIZ|(A2IY SIE)E A&Ste 2R S HEO| BHE(R| 5L

XOL-ESAT (#17] 4ZE)
XOL-ES4H (17| 2E, I 2HE)

18 | LSELecrric




AL A|FZ2t AE Al AMH|A

Ot2il= YAt S4I DFAE{(XGL-EFMxB 8.0 O|4h), XG5000 Z=1a A 2t
olL|ct,
=]

fo
e

= o T T
L m— == HOIA P8 B ez 0BY
| RETE |C w0 a5 Deme e 2] ] T ]
L= L IEN) 0 XGL-EFMTI(B)
Gwrr [ S Om=1 L e
CRUBRID) H-CPUN . il I e 2
EDHOI~ 04
SRO0U W) W EEINE OHo~E ER z
o [ Suoer i bk
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11.2.1PLC 2| XG5000 mzgH A2 dibtd

RAPIEnet+ 20| 22, G100 RAPIEnet+ £A1 84S At25}0]{ PLC System}
EAMS7| 23llM= XGL-EFMxB(RAPIEnet IIF 25)2 A23510{0F BHL|CH ADIE
4 MHIAZ AIESH| floliA= ADIE S4 CBIO|ALS| ZH(EB) IPFA(ex>
[CM-07] FBUS ID: ‘05', [CM-13] Opt Parameter4: ‘100+ FBUS ID = 105)2 2]

HE3HoF LT QHE M4 BE 7t IP 24 S58 97| SLICH) XGL-
EFMxB A Z0| Ciet ABHYME 2105 ALZR-E =A[5H0 FA|7| HREL LY.

L5 PLC A|AEIZ ARSI S41 AH S 5H7] QIsiM= XG5000 2248
A 2|5t040F BLICE XG5000 232 SfAL SH|O|R|E Edf CREICA £ QUSLIC
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~v &5 FEnet *
v B Y EY2 7
L v 712 4E|3
: v g% NewPLC [BOSO XGL-EFMT(B)(TAG)]
« D AOlE =&

v - FEnet *
v 8 WIER3 7Y
Lo fip 712 WEHZ
v -g'n MewPLC [BOSO XGL-EFMT(B)(TAG)]
v ﬂ ADrE =4
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AL AISE AE A MH|A

Ofefiet 0| 2522 /EH ¥4 8word/Bword E410| 7HsEfL(C

= 20 34
AR &% SLIE 2 BAIRAW): (1082 v U5 ER
B4 QB0I= §2 43 EBUiS | =ep | @RoE | Ha [ &2 [ B0 | Susz |
L RS = 1 |EBOI Bl E-L X0 B -
LR 15 2| _D000_EBO)_StatusinputNum  WORD | DO01000 16
guCEmo2 Ay Iy |3 | _0000_EBOI_ControlOutputNum  WORD  D001001 16
BP UM 4% RE 4 _0000_EBO1_Statusinput! [WORD  DO01002 0
5| | _D000_EBOI_Statusinput2 WORD  D001003 CIES)
(6| _0000_EBOI_Statusinput3 WORD  D001004 0
7| | _D000_EBOI _Statusinputd WORD | D001005 16
(8| _D000_EBO1_Statusinputs WORD  D001006 16
9| | _0000_EBOI _Statusinputh WORD  D001007 16
(10_| | _0000_EB0I _Statusinput? WORD | D001008 16
(11| | _0000_EBOI_Statusinputd WORD  D001003 16
12 |_0000_EB01_ControlOutputl WORD | DO0I0I0 1000
(13| | -0000_EB0) _ControlOutput?  WORD  DO0ION 0
14 _0000_EB01_ControlOutput3  WORD | DO0I0I2 8
(15| | _0000_EB0)_ControlOutputd | WORD  DO001013 5
16| | _0000_EB01_ControlOutputS | WORD  DODI014 0
(17| | _0000_EBO)_ControlOutputs  WORD  DO0IOIS 0
18| | _0000_EB0_ControlOutput?  WORD  DO0I0I6 0
1 _0000_EB01_ControlOutput8  WORD | DO0I0I? 0

11.2.5ZICH B4 St

=20
5 A0E B4
OrAE 4% Bs ER
S OHOA B 43 = =
Qg B BY il s [ &e | cooiz | suez | FEE ]
=808 1] | 000I_STATUS.CHG.CNT |UINT  [DOOIS00 | (0000 AQIE & UENI SB B3 2
$4 C0IA AF P4 0001 _SCAN_MAX [UINT  DODISDI | (0006 ADIE B4 S04 AN 1 (100us)
o 4 5% 28 _0001_SCAN_MIN [UNT (DS | (x00(2 | ADIE B4 H2 AM ZD| (100us)| AJ A FITH
| 0001_SCAN_CUR UINT  DODISO3 | 00003 ADIE B4 9 AN 21 (100us) Sa
_0001_SYSTEM_ER BIT  DO0ISO40 0 ADIE B4 2 EB 02|
| [0001_SYSTEM_WAR BIT  DOOISO4.1 0 ADIE B4 W% EB M2l
_0001_EB_DEER BT DODISO4.2 0/ A0IE B4 27 3 EB ¥
L001_EB_BASEINFOER  BIT  DOOISO43 0 ADIE B4 MOIA 3% 02
_0001_I0_TYER BIT  DO0TS044 0 A0IE 4 10 EIY 013}
0001_10_DEER BT [DODISO4S 0 ADIE B4 10 WS 012
(5 ]EB01 a1 EBAZ &/ | T |
155 _0000_EBO1_CFG_ER BIT | DO0IS22.0 [EXTE]
156 | | 0000_EBOI_DEER [BIT  Do0IS2.1 0 EB2AE &R
157} |_0000_EBOI_REF_TIME_OUT |BIT | DO0IS22.2 0 EBRTYA BE EIR 012 |
(158 | _000EBOIPI.CRCER  'BIT DOOISZ23 0EB EE 191 CRCOR 3 44 |
(153 -0000_EBOIP2.CRC.ER  BIT | DO0IS22.4 0/EB ZE 2 CRCOI ZHY 24
160 | | _0000_EBO1JO_TYER BIT DO0IS3.1 0/EBI0 EX 012
161 } 850 5 | l I
162 | | [0000.EB0I_S00IO.TVER  BIT  DOOIS24.0 0 2810 B W3 - ZtEB XITH
EBR B2 EB BT Gl | | |
64 | _D000_EBO2_CFG.ER BT DOOIS248 0/EB 24 Haj
165 _0000_EBO2_DEER BT D00IS248 | 0/EB S B W&
166 | _0000_EBO2_REF_TIME.OUT 'BIT | DOOIS24.A | 0 EBAZHA SE EI 012
1167 | _000.EB2PI.CRC.ER  BIT  'DO0ISMEB | 0B ZE 191 CRCO| 24 24 |
(168 | | 000 EBRP2CRC.ER  'BIT DOOISMC | 0 EB ZE 2 CRCO2| 23 24 |
(163 | | _D000_EBO2_10_TYER BT D00ISZSS 0 EB IO EIY M2
L7} C LU C) 1 ! 1
[ | D000_EBO2_SO0JO_TYER  BIT  DOOISZ68 028 10 B2 03]
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AL A|FZ2t AE Al AMH|A

o8 - - o o=t A
@ QY= [REATH] WS MEHSIH RAPIEnet HZ AE|E SIS 4
A
UE L
2EA
£dl0|2 BEKD)
HIOIA & 0 23 EE: RAPIEnet & 2L B _
e S B e Smas us ol A2 &2
~
Local: 0 CENT 3. CENT 2_ CENT: 1_ GEL-TR4C1: 4
] - - -
C N T

CHAl BH71CR) =i7]]

11.3LED A& o nat 23|

LED @2 Color  Eaon| | 8% ojo|
Network At LINK 10| Network7} HZAZ|0| HAt
Green =3 ON S5 92
Network A& RAPIEnet S4I A& =0l *1
LINK1 Orange 3ol ON 27| EAO| 12 O|A Q= H2
i LINK 1 OFE RAPIEnet £41 =0|L} LINK 10|
o0& Network?| HZZ|0 UX| 5
Network ZAf LINK 20{| Network7} H&L A
Green e ;m g ON LINK of Oli ork7t HZ=|0 H4
S —|0|'_T'_
Network E4! RAPIEnet 41 M3 S0l *1
HNKR2 o orange | gar ON  |z7] =40| 12 o4 gi= &2
i LINK 1 OFE RAPIEnet £41 =0|L} LINK 20
o0& Network?} HZ=|0f X 5

*1: RAPIEnet 41 A3 &0lo| AL [CM-7], [CM-13] 12|22 [CM-30], [CM-50] Keypad A&
250 PLCO| M S &QIst0 FAA|2.(RAPIEnet+ M EE7F RAPIEnet Enable AEHIAM
YAF OFAE{RE S41 A0, CM-7 =8, CM-13 IP 47} S410f 20 Z¢l CHE RAPIEnet+

S 2ot S=5A RS LYok gLt
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LED B2 Color  Zaton | Sz 2/0|
A 2t OFF 4l E_EQP AHE 7t H4AQ!
S4AIE 5 US
Flashing
LEDOZ} |RAPIEnet+ E4l 34 HEQ}
7| d28 |QIHE AtO[o] sS4 =&
1z 27))
ERROR Red K dZ2 M5 EA Oj2t0|E{e}
EA| 22t . eypa =202 S
s =S | Fashing |\ ogol gaslof 9s
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@2 F70 | majoie et ch2 2ex
EEPROM If& Al
ON 271e] 23 2% HAEQ| gle 8%
=ZH = P address 2E5t=
Ho
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Flashing | &4 2E7t QIHEQ} YyHc=2
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*2: Keypad A Oi2t0jE{et EA 25
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AL or EFAL A|F2t AHE Al AMH|A

12 CSA} or EFA} A=} HZA A AH|A

12.174
e AOM= YA = EfAL AE HZ A, EtherNet/IP & Modbus TCP
O2EZS 0|23t AH|A0|| CHsH AHS §LCt.

RAPIENet MHIAZ AFB312| OH= H, Of2f Hof 20| 7|mj= Ao| HeFH|CY,

RAPIEnet+ SMEE CM 25 RAPIEnet v2 EtherNet/IP Modbus TCP
[Opt Parameter-16] A Jts o | A8 7ts R A8 7t R
Mz Tt
=2 O HA-
RAPIEnet v2 Enable © © ©
R . o o
RAPIEnet v2 Disable
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AL or ERAF AIF2t HE Al AH|A

I
12.2 EtherNet/IP

12.2.1Z2 €20 Cfst 7|2 pA

SEMI Fneu AC Position . Other
Devices Valve Drives Cntrlirs Frofiles

 —

User
Layer

OSOApplication Object Librawgooo

Common
Spec

Transport Layers

— CIP

Application & { CIP Messaging: Explicit, 1/0, Routing

r———=
Ecapsulaticn 1 1

DeviceMet ContralMet 1 1

Adaptation & Diata Link Data Link CIEls I ot | Future 7 :
Data Link Layers Layer Layer 2 : i
[CAaN] [CTDMA] Snet Data Link I I

Layer [cEMacD] | I

F——=—=n="

Physical CeviceMet ControlMNet Ethernet 1 1
Layer Physical Physical Physical | Future 7 1
Layer Layer Layer l_ - :

EtherNet/IP= ODVAE3|O|M 145t CIP(Common Industrial Protocol)E TCP2t
UDPZ 0|25 315t Protocol@!L|C}.

Originator: ConnectionS 225t= 29| 7|7|L|C}. Client2t 1= LTt

7|7]= PLC && Scanner?} 0{7|0f sH&rgtL|Ct.
o1zt0
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12.2.2Implicit Message

Implicit Message+ 1/0O Message2tl = gfL|C}. Input Instance?} Output Instancedi|
oI5l Client(Originator)2} Server(Target)AtO[0] A& El 27|10 o|af &1 Bh= DataZ
QrsHL|C}

==

Class 1 Connection® 2 HZA0| =lL|C}.

® A He
Transport Type
Originator->Target: Point to Point
Target->Originator: Multicast
Transport Trigger: Cyclic
Configuration Connection: 1
Connection Tag: A|¥ 12| %S
Priority
Originator->Target: Scheduled
Target->Originator: Scheduled

Configuration Data: X|¥ olA| ¢t&

@ Input Instance
QIHE{O|M PLCE2 Client?|7[|0f QIBE HEHE F7V[H2=2 ElU=

Data®!L|C}.
Instance Byte Bit7  Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1
Running
0 1 Faulted
(Fwd)
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 | Runningl Warning | Faulted
Reference 2 (Rev) | (Fwd)
Net | Net
71 Drive State
Speed Actual (Low Byte) — RPM unit
Speed Actual (High Byte) — RPM unit

LSE.ecTric | 29




GAL or ERAL AIF2t HZE Al MH|A

Instance Byte Bit7 | Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Running
0 1 Faulted
(Fwd)

110

2 Speed Actual (Low Byte) — Hz unit (note 1)
3 Speed Actual (High Byte) — Hz unit

At Ref | Ctrl Running | Running

0 From | From | Ready
Reference Net | Net 2 (Rev) | 1 (Fwd)

Warning | Faulted

111 Drive State

Speed Actual (Low Byte) — Hz unit
Speed Actual (High Byte) — Hz unit
Status Parameter - 1 data (Low Byte)
Status Parameter - 1 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 - 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 - 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 - 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)

141

142

143

144

145

N[OOI WIN|IPIOINOO|A|WIN|IPIOO|ARIWINIPIOIWIN|FP OIFRPIOIW(IN|(F
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Instance Byte Bit7 | Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
Status Parameter - 5 data (Low Byte)

(o]

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)
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 - 6 data (Low Byte)
Status Parameter - 6 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)
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)
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)
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)
Status Parameter - 6 data (Low Byte)

146

OO0 NOO|O|d|W[IN|(F|O|©

=
o

[EEN
[ERN

147

OO NOoO|O|d|WIN|(F|O

148

OO NO|O|dWIN|(F|O

=
o
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Instance Byte Bit7 | Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1

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)

70,71,110,111°] 0,1Byte2| H|E0f CHSt Data HHIL|C}

Name e 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

® Output Instance
PLC=E& Client?|7|7} QHE 0| X|HE F7|H 2= El= Data®L|Cl

Instance Byte Bit 7 Bit 4 Bit 3
0 Fault Run
Reset Fwd
20 1 0
2 Speed Reference (Low Byte) — RPM unit
3 Speed Reference (High Byte) — RPM unit
0 NetRef | NetCitrl 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 0
2 Speed Reference (Low Byte) — Hz unit
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Instance Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1l
3 Speed Reference (High Byte) — Hz unit

Fault Run Run

NetRef | NetCtrl Reset Rev Fwd

0
Speed Reference (Low Byte) — Hz unit
Speed Reference (High Byte) — Hz unit
Control Parameter - 1 data (Low Byte)
Control Parameter - 1 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 - 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 - 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 - 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)
Control Parameter - 1 data (Low Byte)
Control Parameter - 1 data (Hi Byte)
Control Parameter - 2 data (Low Byte)

101

121

122

123

124

125

126

NP OO |INOOA|WINIFP|IOINOO|RAR|WINIRPIOIORAR[WINIPIOWINIP|IO|IFRPIO|IW[(N (P
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Instance Byte Bit7 Bit6 | Bit5 Bit4 Bit3 Bit2 Bitl Bit0
3 Control Parameter - 2 data (Hi Byte)

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

8

9

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

Control Parameter - 4 data (Low Byte)

127 Control Parameter - 4 data (Hi Byte)
Control Parameter - 5 data (Low Byte)
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)
0 Control Parameter - 1 data (Low Byte)
1 Control Parameter - 1 data (Hi Byte)
2 Control Parameter - 2 data (Low Byte)
3 Control Parameter - 2 data (Hi Byte)
4 Control Parameter - 3 data (Low Byte)
5 Control Parameter - 3 data (Hi Byte)
6 Control Parameter - 4 data (Low Byte)
128 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)
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20,21,100,1019| OByte2| H|EO0|| Ci3t Data AHQILI|C}.

Related Attribute

Name Description Class Attr. ID
Run Fwd(=1) Forward Run Command 0x29 3
Run Rev(F£1) Reverse Run Command 0x29 4
Fault reset(1) Fault Reset Command 0x29 12
NetRef(F2) Not used O0x2A 4
NetCtrl(£2) Not used 0x29 5
Speed Reference Speed Command 0x2A 8
(31) Control Supervisor Object (Class 0x29)2| Drive RunE&1} Fault2 &8 Zr25}7|

HFEfLICY.

(52) Reference Control 2t Run/Strop Control 2| A2 LCD Control Pannel2 Saf{A{2t
7tsotA =0 Q&L 2t Instance 21 2} 1010{|A (NetRef, NetCtrl)2 AL X
oS LICH,

(Bl =]

12.2.3Explicit Message

H 7| EASZ QIHHE] =QI EtherNet/IPQ| Attributel| ZtS AL} £ [ AFESH=
SA gt
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12.2.4 A9 Object

@ Identity Object (Class 0x01, Instance 1)

Attribute
Al Access Attribute Name Data Length ATl
ID Value
1 Get Vendor ID Word 259
2 Get Device Type (AC Drive) Word 2
3 Get Product Code Word 100 (F1)
Revision
4 Get High Byte - Major Revision Word (52)0x0101
Low Byte - Minor Revision
5 Get Status Word (£3)
6 Get Serial Number Double Word (£4)
7 Get Product Name 4 Byte CENT

(1) Product Code 1002 LS ELECTRIC QIHEE 2|0|&tL|C}t.

(52) Revision2 EtherNet 541 M4 HEE Versiondt 2x| &L|Ct. High ByteZ} Major
Revision, Low ByteZ} Minor Revision2 2|0|&L|C} O] & &M 0x01022 1.02&
o|ofgi .

EtherNet E41 &M EE H X2 Keypad CM-6 FBus S/W Ver0|| EA|EL|C}.

(F3) Status BitE 42|

Bit o| oj

0 0 : Master0j| Device7.f AZA|Z| A2
1 : Master0{| DeviceZt HZAE

1 Reserved
2 Configured (LS ELECTRIC EtherNet/IP= Z|¥5tA| %2O 2 SHA| 0)
3 Reserved
4 0 : Unknown
5 2 |O | ZI-EE|O-IO 7o:|

3:10¢ | SHHE 2] SIUE 39
6 5 : Major Fault
7 6:10HZA0| &[0 JUe=S
8 Minor Recoverable Fault (2IHHE{7} Warning &E{Ql A <)
9 Minor Unrecoverable Fault (GHEAISH 91)
10 Major Recoverable Fault (QIEHE{7t H/W TripAEfQI AR)
11 Major Unrecoverable Fault (QIHHE{Z} H/W 2|2| TripatEfQ! HS)
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(%4) Serial 3= MAC ID2| §12t2| 4742 0|2FtL|C}.
0f) MAC ID7} 00:0B:29:00:00:22 O|% Serial 5= 0x290000227} ElL|C}.

Service
. S Support for
Service Code Definition Support for Class Instance
Ox0E 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
: 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 CurrgtS 210 SLCt.
Motor Rated | 0.0~10 |[Set]
Curr 00.0 |Set SF 4f0|] BAS-13 Rated Curr0f gt
FLC}
Scale 0.1
[Get]
BAS-15 Rated VoltageZ/2 210 SLIC}.
Motor Rated 0~ |[Set]
Volt 690 |Set St Z'0| BAS-15 Rated VoltageO|
gy U
Scale 1

3 Get Motor Type 0~10

© 0o ~NOO O~ WDNPEFO

6 Get/Set

7 Get/Set
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Service

Service Code Definition Support for Class S:Jpport =
nstance
Ox0E Get Attribute Single No Yes
0x10 Set Attribute Single No Yes

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

AttributeID‘ Access ‘ Attribute Name | Range Definition

0 |dA]

3 Get/ Set | Forward Run Cmd. A e 23 (21)

1
0 22
4 Get/ Set Reverse Run - 2|

Cmd. o g 24 (F1)

Inverter I}2t0|E{=0H 4
JhsiCt

Vendor Specific

Startup

Not Ready (reset <)
Ready (84| &)

Enabled (Run 2 ¢t 24 2| 2
A1)

Stopping (AA| Z4& £)
Fault Stop

Faulted (Trip 2i4H)

0ok 1o

Net Control

ro >

=L

6 Get Drive State

7 Get Running Forward

8 Get Running Reverse

9 Get Drive Ready

10 Get Drive Fault

POk |O|FRP|O|FROIN|/OO|OI| & |[W|N|F|O

12 Get / Set | Drive Fault Reset

o
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AttributeID‘ Access ‘ Attribute Name | Range Definition
TRUEZ'S 2i5tts jor

RESETO| ElL|C}. (22)

Of2l Drive Fault Code B &tz
(2)

RAPIEnet+ E£AIl 0]2|9]
SourceZ(Keypad S Local E4I)
=8 AEE sS4

14 Get Control From Net. = Control is from local
RAPIEnet+ £Al SourceZ &%
1 |AEE S

= Control is from Network

13 Get Drive Fault Code

(%1) Drive Run Command
Forward Run Cmd.2} Reverse Run Cmd.E 0|23t QIHE 2

Runl Runl Trigger Event Run Type

0 0 Stop NA
0->1 0 Run Runl

0 0~>1 Run Run2
0~>1 0~>1 No Action NA

1 1 No Action NA
120 1 Run Run2

1 120 Run Runl

2/0| EO|AM Runlg Forward Run Cmd.£& LIEtL= Z10|3 Run 2= Reverse Run
Cmd.S LIEIELIC). = O(FALSE)->1(TRUE)Z #st= w=7t0f S0 QAUHEo| 2
AdS W2 gLt Forward Run Cmd.2| {5 AUS T Ol= A QIHE S 2H
HENE LIEHHE= 240| ofL2t Mol 2 FE Zfoll thst AS LetdLCt.

(5+2) Drive Fault
OIHE{0f| TripO| 245t S U Drive Fault 2 TRUEZ} ZICY
Ol Drive Fault Code= Of2{Q} ZCt.
Drive Fault Code

Fault Code Number Description

0x0000 None
Ethermal Out Phase Open InverterOLT
InPhaseOpen ThermalTrip UnderLoad
0x1000 ParaWriteTrip IOBoardTrip PrePIDFail
OptionTripl OptionTrip2 OptionTrip3
LostCommand UNDEFINED LostKeypad
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Fault Code Number Description

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

Drive Fault Reset

Drive Fault Reset2 0->1 = FALSE->TRUEZ Z [ 2IHE{| TRIP RESET
AldES We[A gLtk L(TRUE)Q! HEfOM ot  1(TRUE)S 20t SiM
QIHE{S| TRIPO| RESETA|EE We|A|= YSUC L(TRUE)Q! HEHOA = CHA|
O(FAULT)S2 A1 CHA| HH O 1(TRUE)S {0} RESETZ|Z0| S40j|A]
QIHE{ 2 Z|HO| L2[A & Ut

Service
Service Code Definition Support for Class S:Jpport o
nstance
OxOE Get Attribute Single No Yes
0x10 Set Attribute Single No Yes

@ AC Drive Object (Class 0x2A, Instance 1)
Attribute

Attribute Attribute

D Access Name Range Definition

o |BY RMAIH 83 Fho) =Y

3 Get At Reference Si2| ore S LIEpALICH
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Attribute

Access

Attribute

Range

Definition

ID

Name

1 =Y IOt 48 SO0 =
UZS LIEIHLIC
4 A oFgl | Net Reference -
0 Vendor Specific Mode
1 Open Loo Fr n
Drive Mode D p Speed(Frequency)
6 Get (=1) 2 Closed Loop Speed Control
T 3 Torque Control
4 Process Control(e.g.Pl)
0~ 2 29 oS [rpm]2E
7 Get SpeedActual 24000 SHARSIA EA[SIZLICH
2 ZMLE rpm]22 SHIEHA
0~ A|™EZ FLIC}t. DRV-07 Freq Ref
8 Get/Set | SpeedRef 24000 |Src7} FieldBus2 A40| &|0{of
grHOo| EL(C.
0~ 0.1A T2 i MRE ZUEE
9 Get Actual Current 111.0A |3HLCH
0 ZIOt4 Z|Y Source?t DeviceNet
- Get Ref.From S4l0| opgLct,
Network 1 ZIb4~ X|= Source’t DeviceNet
SAIYLIC
0~ AN 2HS FOHZHR)E
100 Get Actual Hz 400.00 Hz |2LE{2l BHL|CH
DRV-07 Freq Ref Src7}
0~ 8.FieldBus2 M Al 2|
101 Get/ Set | Reference Hz 400.00 Hz |RIAZ EAloZ MH
7tseUt.
Acceleration 0~ QIHE 7t& AIZtE dE/I2LEHE
102 t t . -
0 Get/Set | time (=2) | 6000.0 sec |BHLICH
Deceleration 0~ QIHE & A|ZHE AH/ZLEHEY
103 Get /Set . -
S | Time (23) | 6000.0 sec | gLt

(1) DRV-10 Torque Control, APP-01 App Mode®} 224 Q& L|Ct DRV-10 Torque ControlS
YesZ A45tH Drive Mode?t “Torque Control’7t &£|11 APP-01 App ModeZ Proc PID,
MMC=Z AAZ StH Drive Mode?t “Process Control(e.g.PI)"7} & L|LC}.

(%2) DRV-03 Acc Time ZfQIL|Ct.

(53) DRV-04 Dec Time ZfQIL|Ct.

Service
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. o Support for
Service Code Definition Support for Class Instance

0x0E Get Attribute Single No Yes

0x10 Set Attribute Single No Yes

® Class 0x64 (Inverter Object) — Manufacture Profile

Inverter@| Keypad ParameterE Accessot’| £/t Object@iL|C}.
Attribute

Instance Access‘ Attribute Number Attribute Name Attribute Value
G100 Manual Code
1 (DRV Group) wso £0l
G100 Manual Code
2 (BAS Group) W0 £ol
G100 Manual Code
3 (ADV Group) W0 =0l
G100 Manual Code
4 (CON Group) W0l ol
G100 Manual Code
5 (IN Group) wso £0l 100
100 M |
6 (OUT Group) 6100 ;anua O?Ode 6100 K eypad Parameter2|
Get/Set gt 3¢ Title el
7 (COM Group) G100 Manual Code (G100 Manual (Gfog Mcf;-r:ual
P ot 5 yz) 212)
G100 Manual Code =
8 (APP Group) W0 ol
G100 Manual Code
9 (AUT Grou _
( P) 50 SO
G100 Manual Code
10 (APO Grou =
( P) ETTE
G100 Manual Code
11 (PRT Grou =
( P) Hsol £
G100 Manual Code
12 (M2 Grou =
( P) NEr

Service

Support for
Instance

O0x0E Get Attribute Single No Yes

Service Code Definition Support for Class
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Support for
Instance

0x10 Set Attribute Single No Yes

Service Code Definition Support for Class
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12.3Modbus TCP Frame

12.3.1Modbus TCP Frame J4

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

bt o 2 EtherNet2 EtherNet Il FrameS ArE gL C}.

MODBUS Application Protocol Header (MBAP Header)

MBAP Header2| /£t QlL|C}.

7 20 P

Transaction 199| XL HSZ ClientOf| Al Server2 Data FrameS

Identifier 2 Bytes U ojc 14 Z7FEHCY,
Protocol
oz jJAolL|C
Identifier 2Bytes (022 YYL|Ch
o 210 x ;
Length 2 Bytes Modbus2| Data FrameZ!0|2 MBAP HeaderOf|A{ Unit

Identifier£E{2| ByteTH?|2| ZO|S LtEIELICY.

Modbus TCP2} Modbus RTU?} HO|EE E5l| HEL| ¢
Unit Identifier 1Bytes |UE B2 SlaveHs7t A3 QA ELICt Modbus TCPSH
AF2EH 220 OXFFR DY QL|CH

Protocol Data Unit (PDU)

AlZ2IA4 0] Modbus TCP2| Data=Z Function Codel} Data® 0|20 & &L|C}

AbMIet AE2 Ofeff “12. 3. 2 Function Code0j| CHot AE"O|A oS LICL.
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12.3.2Function Code 0] Clst A

ol

Modbus TCP& Client@t Server2 LH=0{ ZjL|ct,
Server= FHHO| O3t SLEHS 5= QUAFQIL
C

= 3= Uele Yol
Client= PLC, HMI,

oda2

PCS0| 92 Server= QIHEE

@® Read Holding Registers

QIHE{(Server)0| A= Datag AHS M AMEste 4 YLICh

Clientdj|A| Server2 S235t= Frame &4

23 Frame 20| Zk
Function Code 1 Bytes 0x03
SEMFEA 2 Bytes 0x0000 ~ OxFFFF
Data 2+ 2% 2 Bytes 1~16 (LS ELECTRIC QIH{E 7|&)

Server0j|A<{ Master=2

S& Frame 2o| 2t
Function Code 1 Bytes 0x03
EMFEA 1 Bytes 2 x Data 27 %
Data 2+ 24 Data 2+ 7§14 x 2 Bytes | S4Al FAZEE 744 0FE9| Data 4}

@ Read Input Registers

QIEHE{(Server)0f| Y= DataS AS I AtEot= &4 YLICH

ClientOl|A] Server2 35t= Frame JAM

27 Frame 2k
Function Code 1 Bytes 0x04
SAMFEA 2 Bytes 0x0000 ~ OxFFFF
Data 27 7% 2 Bytes 1~16 (LS ELECTRIC QIH{E{ 7|&)

Server0| M Master2 Sttet= Tl 1A

SH Frame 20| U
Function Code 1 Bytes 0x03
EXNFA 1 Bytes 2 x Data 2+ %
Data 21 744 Data 2+ 7i4 x 2 Bytes | SAl FAZEE 744 029 Data 4}

LSE ccrric | 45




AL or EfAL A2t HE Al AMH|A

® Write Single Register

QIH{E{(Serven)0i| DataS 17§ +d Of AtEst= €

ClientO||A{ Server2 2375t= Frame 4

L3 Frame 20| A
Function Code 1 Bytes 0x06
EAMFEA 2 Bytes 0x0000 ~ OxFFFF
Data zf 2 Bytes 0x0000 ~ OXFFFF

Server0j|A<] Master2
S& Frame

Erote 2ol 7

20| 2%

Function Code 1 Bytes 0x06
SMMFEA 2 Bytes 0x0000 ~ OxFFFF
Data zf 2 Bytes 0x0000 ~ OXFFFF

@ Write Multiple Register

QIH{E{(Server)0f| Datag 17HO|M 167H7tZ| &

MEste e YHCh

ClientOj|A] Server2 235t= Frame 34

Z0
Ay

2 Data0f| tst0y

L3 Frame 20| 2k
Function Code 1lbytes 0x10
EANFA 2bytes 0x0000 ~ OxFFFF
£45l= Data 7% 2byte 1~16 (LS ELECTRIC QIHE{ 7|&)
Byte Count lbyte 2 X Data H%
L5t Data 4 Data 7i4 x 2 bytes 25t Datas

ServerO|M Master2 S&st= T2 114

S Frame

Zo| o
Function Code 1 Bytes 0x10
EMFA 2 Bytes 0x0000 ~ OXFFFF
+5t= Data H% 2 Bytes 1~16 (LS ELECTRIC QIH{E{ 7|&)
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Read/Write Multiple Registers

QI E{(Server)0l| Data S 1 7HOi|A 16 7H7tR| H&ZQl Data O o+510 43t

SAlof

OIH{E{(Server)0f| Q= Data S

ol
21=

ClientO|| A Server2 2376t= Frame 4

o ArEsSts

YLt

£

7 Frame 20| 2
Function Code 1lbytes 0x17
SEMFEA 2bytes 0x0000 ~ OxFFFF
£~25l= Data 7H4 2byte 1~16 (LS ELECTRIC QIH{E{ 7|&)
Byte Count lbyte 2 X Data 7{%

et Data 4t

Data 7i4 x 2 bytes

49 Datas

ServerOj|Aq] Master2 2&Hsl= Z3|el 314

24 Frame 20| 7t
Function Code 1 Bytes 0x17
ShFA 1 Bytes 2 x Data 27 744

Data 27 ¢

Data 2+ 74 x 2 Bytes

S4 ZAREE 4% 9rF0| Data 3
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12.3.3Except Frame

Except Frame ClientO|A Server2 L6t= Frames 24 U

23 FrameS

23l SHHAM Error7t 2SIHS AR ServerO| M & ste T L|CH
Exception Frame A
Error Frame 20| A
0x80 + Client7} 6t
Error Code lbytes Function Code
Exception Code lbytes 0x0000 ~ OxFFFF
Exception Code =&
z= Code A
ILLEGAL FUNCTION | 0x01 |Z|®5tA| St= Functiond| CH3HA 77t US 4L
ILLEGAL DATA 0X02 Al-g?}ﬂ Ot= O|E2|AQ| DatasS L5t HLt
ADDRESS Aot es 22
ILLEGAL DATA 0x03 Data_ +HE o 0 Data 5|8 HQRE HHj| o=
VALUE Aol es 42
Serverd|| 2F7} g FF
SLAI\:\L\IIELBE\I/EICE 0x04 |(Q/H{E{Q} CAN £+l ERROR, %ﬁ_?ﬂli} ERROR
8%, QIB{E{22| DATASAIS AIfist Z<2)
SLAVE DEVICE 0X06 Server?} Ct2 i-|E_| %_O|E} %F:,F%_ st 4~ 98 [
BUSY (e mefojef z7|ef 49| 27| 43 Y 89
WRITE PERMITION 0x20 LS QIHHE{0||2t ZAl|5t= CodeZz )
ERROR 4 A O2f0[E{of gt #dstei g o
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12.4LED HE L Dz 23|

LED @&  Color sz oo | £% o|o|
Network A4t LINK 10{ Network7} HZAZ|0| HAt
Green ok 4| oy |LINK 10 Network?h 2125/0] 24
S S 3 OI'—T,— =}
Network A& Ethernet EAI A &9l *1
Orange . =c ON =° L
LINK1 gol %] EAI0| 12 04 gie 3L
LINK 1 OFE Ethernet £A1 =0|L} LINK 10|
o|A& Network?} X ZZ|0| UA| AF
N rk AdAb LINK 20{ Network?t HZ&k A
Green etw; 8 ON LINK Oﬂog ork7} HEL(0] H
o;—<| °Z|0|'_T'_ =)
Network EAI -
LINK2 Orange o ON Ethernet EA1 A &0l *1
= o
LINK 1 OFF Ethernet £A1 =0|L} LINK 20j|
0|A&E Network?} HZZ|0| UA| AF

*1: EtherNet £41 M Q10| AL [COM-10], [COM-11], [COM-14], [COM-15] 2|1
[COM-23], [COM-24] Keypad &d 21t 22t0|HE (PLC 5)2 H4ES &QI5H FHA|L.

LED @2l  Color sz oo | =% o|o|
EAl 24 o} O]
HAHOI SIS 311 9lg

Flashing
LEDOZ} |RAPIEnet+ E41 M HEEQ}
71 Y | AHE Aojof sS4 =2

o
(12 27|)

ERROR Red

st = Flashing ;ezflpadf SEE %ﬁloi:lrarulaszf
2z =7|) |=¢ 250 44=/0f
otefoje 2ot tHE

EEPROM I A|

ON 2719 d3 25 AZHO| gl=

IP 25 A|

Flashing |E41 M4 BEJt QIHE 2}

(1= F7|) | 3g3Hez 42| =SS 90|

*2: Keypad &3 m2t0[Ee S4 28 H4ES SYSHA ot7| flsiMe CMOES| 442
E10I5t & [CM-94] Comm UpdateZ 1yesZ MASIOZA|H M /0| EAl 2E0
AgEu .

o
40

CPU Green A Sz
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