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SAFETY PRECAUTIONS

» Read this manual thoroughly before using LGIS equipment. Also, pay
careful attention to safety and handle the module properly.

» Safety precautions are for using the product safely and correctly in order to
prevent the accidents and danger, so make sure to follow all directions in
safety precautions.

» The precautions are divided into 2 sections, ‘Warning’ and ‘Caution’. Each
of the meaning is represented as follows

. Indicates that incorrect handling may cause hazardous
/N\Warning o orre a
conditions, resulting in death or severe injury.

. Indicates that incorrect handling may cause hazardous
/\ Caution orrect han . o
conditions, resulting in medium or slight personal injury
or physical damage.

» The symbols which are indicated in the PLC and User’s Manual mean as
follows;

i This symbol means paying attention because of danger in specific
situations.

i This symbol means paying attention because of danger of electrical

shock.

» Store this manual in a safe place so that you can take it out and read it
whenever necessary. Always forward it to the end user.



SAFETY PRECAUTIONS

Design Precautions

s

/™ Warning

» Install a safety circuit external to the PLC that keeps the entire system
safe even when there are problems with the external power supply or
the PLC module. Otherwise, serious trouble could result from

erroneous output or erroneous operation.

Outside the PLC, construct mechanical damage preventing interlock
circuits such as emergency stop, protective circuits, positioning upper
and lower limits switches and interlocking forward/reverse operation.
When the PLC detects the following problems, it will stop calculation and
turn off all output in the case of watchdog timer error, module interface
error, or other hardware errors.

However, one or more outputs could be turned on when there are
problems that the PLC CPU cannot detect, such as malfunction of output
device (relay, transistor, etc.) itself or I/O controller. Build a fail safe
circuit exterior to the PLC that will make sure the equipment operates
safely at such times. Also, build an external monitoring circuit that will
monitor any single outputs that could cause serious trouble.

» Make sure all external load connected to output does NOT exceed the
rating of output module.

Overcurrent exceeding the rating of output module could cause fire, damage

or erroneous operation.

» Build a circuit that turns on the external power supply when the PLC
main module power is turned on.

If the external power supply is turned on first, it could result in erroneous

output or erroneous operation.




SAFETY PRECAUTIONS

Design Precautions

-
/\ Caution
» Do not bunch the control wires or communication cables with the main

circuit or power wires, or install them close to each other. They should
be installed 100mm (3.94inch) or more from each other.

L Not doing so could result in noise that would cause erroneous operation.

Installation Precautions
-

/\ Caution

» Use the PLC in an environment that meets the general specification
contained in this manual or datasheet.
Using the PLC in an environment outside the range of the general
specifications could result in electric shock, fire, erroneous operation, and
damage to or deterioration of the product.

» Completely turn off the power supply before loading or unloading the
module.
Not doing so could result in electric shock or damage to the product.

» Make sure all modules are loaded correctly and securely.
Not doing so could cause a malfunction, failure or drop.

» Make sure 1/0O and extension connector are installed correctly.
Poor connection could cause an input or output failure.

» When install the PLC in environment of much vibration, be sure to
insulate the PLC from direct vibration.
Not doing so could cause electric shock, fire, and erroneous operation.

» Be sure to there are no foreign substances such as conductive debris
inside the module.
Conductive debris could cause fires, damage, or erroneous operation.




SAFETY PRECAUTIONS

Wiring Precautions

-

/N Warning

» Completely turn off the external power supply when installing or
placing wiring.
Not doing so could cause electric shock or damage to the product.

» Make sure that all terminal covers are correctly attached.
Not attaching the terminal cover could result in electric shock.

/\ Caution

» Be sure that wiring is done correctly be checking the product’s rated
voltage and the terminal layout.
Incorrect wiring could result in fire, damage, or erroneous operation.

» Tighten the terminal screws with the specified torque.
If the terminal screws are loose, it could result in short circuits, fire, or

erroneous operation.

» Be sure to ground the FG or LG terminal to the protective ground
conductor.
Not doing so could result in erroneous operation.

» Be sure there are no foreign substances such as sawdust or wiring
debris inside the module.
Such debris could cause fire, damage, or erroneous operation.




SAFETY PRECAUTIONS

Startup and Maintenance Precautions

/N Warning

» Do not touch the terminals while power is on.
Doing so could cause electric shock or erroneous operation.

» Switch all phases of the external power supply off when cleaning the module
or retightening the terminal or module mounting screws.
Not doing so could result in electric shock or erroneous operation.

» Do not charge, disassemble, heat, place in fire, short circuit, or solder the
battery. Mishandling of battery can cause overheating or cracks which could

result in injury and fires.

/\ Caution

» Do not disassemble or modify the modules.
Doing so could cause trouble, erroneous operation, injury, or fire.

» Switch all phases of the external power supply off before mounting or
removing the module.
Not doing so could cause failure or malfunction of the module.

» Use a cellular phone or walky-talky more than 30cm (11.81 inch) away from
the PLC.
Not doing so can cause a malfunction.

Disposal Precaution

7

/\ Caution

» When disposing of this product, treat it as industrial waste.
Not doing so could cause poisonous pollution or explosion.
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CHAPTER 1 OVERVIEW

CHAPTER 1 OVERVIEW

1.1 How to Use the User’'s Manual

This user’'s manual describes the technical details for the Fast Ethernet module (referred hereinafter
as the FEnet I/F module) among GLOFA/MASTER-K PLC system network modules.

The user’s manual is separated into the following chapters:

CHAP.1 Overview
Describes the configuration of this user’'s manual, the product features and terminologies.

CHAP.2 Product Specifications
Describes the general specifications, structure and the cable use conditions for FEnet I/F
module.

CHAP.3 Installation and Startup
Describes the product installation, the wiring method and warnings to ensure the reliability
of the PLC system.

CHAP.4 System Configurations
Describes available models to be used in the FEnet I/F module, the system configuration
method, etc.

CHAP.5 Communication Program
Describes the common communication program type and software operation to run the
communication module.

CHAP.6 High Speed Link
Describes the basic program and communication method for High Speed Link
communications.

CHAP.7 GMWIN Function Block
Describes the basic program and communication method for function block
communications.

CHAP.8 MASTER-K Command
Describes the program and communication method of the MASTER-K module by using

the command.

CHAP.9 Remote Communication Control
Describes the communication method by remote control.
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CHAPTER 1 OVERVIEW

CHAP.10 Dedicated Communication
Describes the programming method for dedicated protocol, the frame structure for the
connection of higher devices, command, etc.

CHAP.11 Resetting the Communication Module in Run Mode
Describes the communication setting method for the reset of the PLC system in the case
of an error during operation.

CHAP.12 Program Examples
Shows an actual example for the application of communication module.

CHAP.13 Trouble Shooting
Describes various types of errors that may occur while using the PLC system, and the
corrective actions, etc.

APPENDIX

Describes the LED specifications, flag information and the external dimensions to install
the system.
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CHAPTER 1 OVERVIEW

Please refer to the following manuals to write the program.

¢ GLOFA PLC Command Collection

e GLOFA PLC GMWIN User’'s manual
e GLOFA PLC GM3/4 User’'s manual
e GLOFA PLC GM6 User’'s manual

e Master-K Command Collection
e Master-K 200S/300S/1000s User’s manual
e KGLWIN User’s manual

In the case of the system configuration of GLOFA/Master-K FEnet I/F module, take note of the
following:

e GLOFA PLC GMWIN programming tool): higher than Ver 4.03
e GLOFA GMR CPU: higher than Ver 2.2

e GLOFA GM1/2 CPU: higher than Ver 3.2

e GLOFA GMS3 CPU: higher than Ver 2.7

e GLOFA GM6 CPU: higher than Ver 2.1

e Master-K PLC KGLWIN programming tool : higher than Ver 3.41
¢ Master-K K1000S CPU: higher than Ver 3.2

e Master-K K300S CPU: higher than Ver 3.4

¢ Master-K K200S CPU: higher than Ver 2.4

e Frame Editor: higher than Ver 2.01

1) This user's manual is prepared based on WIN V4.04, KGLWIN V3.51, Frame Editor V2.01.
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CHAPTER 1 OVERVIEW

1.2 FEnet I/F Module Overview

This user’'s manual describes the FEnet I/F module (100Mbps) for the GLOFA/MASTER-K series.
Ethernet is a ‘Technical Standard’ designated by IEEE, a universal group. It controls the
communication by using a CSMA/CD mode and builds easy networks as well as has the ability to
collect data at a high speed.

The FEnet I/F module is an interface module to transmit data between higher systems such as a
higher PC device, or between PLCs by using the PLC media (10/100BASE-TX, 100BASE-FX,
10BASE-5).

< 100Base-FX (Fiber Optic)

| . [ |

§
1
§

100Base-TX

100Base-TX

The communication methods by the FEnet I/F module are humerous. For more information, please
refer to CHAPTER 4 System Configurations.

1) Connection between Ethernet and higher PC(HMI)

2) Data exchange/ monitoring between Ethernet PLCs
3) Memory management/ sending/ receiving control of a lower device through Ethernet
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CHAPTER 1 OVERVIEW

1.3 FEnet I/F Module Features

GLOFA/Master-K FEnet I/F module supports TCP/IP and UDP/IP protocol and has the following
features:

PLC

I

Common RAM

i

PLC LINK INTERFACE (LINK I/F)

|

High speed
link service

GMWIN
service

FB
service

Dedicated
service

Status
Information
service

I

I

I

I

I

TCP / UDP

1

ARP

/

ICMP

/

IP

17

Media (10/100B-T)

[Figure 1.3.1] Software block diagram
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Fast Ethernet (FEnet I/F module):

Complies with the IEEE 802.3 standard (supports Ethernet specifications).

Supports TCP, UDP, ARP, ICMP, IP protocols.

Data access by public networks is available.

Supports Dynamic Connection/Disconnection by using the function block.

Supports High Speed Link for high speed data communication between LGIS modules.

Available to communicate with 16 stations at the same time besides the High Speed Link .
(dedicated communication + function block communication).

Loader service through Ethernet is available (dedicated TCP/IP PORT: 2002 assignment).

Supports 10/100BASE-TX, 100BASE-FX, and 10BASE-5 media.

Easy connection to other manufacturer’s systems by using function block and frame editor.

Network status monitoring and information collection (LGIS communication module).

TCP port 2004, UDP port 2005, High Speed Link port 2006, channel list port 2007 are

opened automatically when the Power is ON. (2002,2004,2005,2006,2007 ports are not

allowed to be used when the function block is in service.)

Variable READ/WRITE service by using a function block is available (Dynamic

Connection is used)

The installation of 2~8 Ethernet communication modules for one main base is available.

Various system configurations by changing the basic parameter.
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CHAPTER 1 OVERVIEW

1.4 FEnet I/F Module Configuration

1.4.1 Model Types

The following table describes the configuration of the GLOFA/MASTER-K FEnet I/F module.

Classification Model Description Remarks
G3L-EUTB 10/100BASE-TX Category 5
CMR/L/2/3 & G3L-EUFB | 100BASE-FX Fiber Optic
K1000S
G3L-EUSB | 10BASE-5 AUI
GLOFA G4AL-EUTB | 10/100BASE-TX Category 5
) GM4 & GAL-EUFB | 10BASE-FX Fiber Opti
MASTER-K K300S - - tber Optic
G4L-EUSB | 10BASE-5 AUI
GM6 & G6L-EUTB | 10/100BASE-TX Category 5
K200S G6L-EUFB | 100BASE-FX Fiber Optic

1) GM6/K200S does not support AUI (LOBASE-5).
2) UTP twisted pair shield cable unit uses a 100Mbps switching hub and even if it is available to mix
with the existing 10Mbps (less than Category 3), the speed of the network should be limited to
10Mbps. Caution should be taken when installing the system.
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1.4.2 FEnet I/F module version compatibility table

The following table shows the compatible list of various CPU O/S versions in order to use the

FEnet I/F module. Before using, please refer to the table below for the system configuration.

1) Inthe case of using GLOFA

Classification Available communication module Version
GMR GMR-CPUA/B G3L-EUTB/EUFB/EU5B Higher than V2.2
GM1/2-CPUA
GM1/2 G3L-EUTB/EUFB/EU5B Higher than V3.2
GM2-CPUB
GM3 GM3-CPUA G3L-EUTB/EUFB/EU5B Higher than V2.7
GM4-CPUA Higher than V2.7
GM4 GM4-CPUB G4L-EUTB/EUFB/EU5SB Higher than V2.7
GM4-CPUC Higher than V2.0
GM6 GM6-CPUA/B/C G6L-EUTB/EUFB Higher than V2.1
GMWIN All model Higher than V4.02
Frame editor All model Higher than V2.0

2) Inthe case of using MASTER-K

Classification

Available communication module

Version

K1000S K7P-30AS G3L-EUTB/EUFB/EU5B Higher than V3.2
K300S K4P-15AS G4L-EUTB/EUFB/EU5B Higher than V3.4
K200S K3P-07A/B/C G6L-EUTB/EUFB Higher than V2.4
KGLWIN All model Higher than V3.41

Frame editor All model Higher than V2.0

1) If the corresponding version is not matched, normal communication it is not possible. Before
using, make sure to verify the applicable CPU type and communication module version.
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1.4.3 Available installation number of FEnet I/F modules per CPU

The following table shows the max. installation number of FEnet I/F modules per CPU type.

Please refer to the number of communication modules before configuring the system.

1) Inthe case of using GLOFA

Classification Max. installation number
GMR GMR-CPUA/B 4EA
GM1/2-CPUA 4EA
GM1/2
GM2-CPUB 8EA
GM3 GM3-CPUA 4EA
GM4-CPUA 2EA
GM4 GM4-CPUB 4EA
GM4-CPUC 8EA PONT
GM6 GM6-CPUA/B/C 2EA

2) Inthe case of using MASTER-K

Classification Available communication module
K1000S K7P-30AS 4EA
K300S K4P-15AS 2EA
K200S K3P-07A/B/C 2EA

1) For GM4-CPUC, it is available to install the communication module up to 8 extended steps. For
more information, please refer to the GM3/4 user’s manual.
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CHAPTER 1 OVERVIEW

1.5 Software for Product Use

The following describes the major programming tool and other manufacturer’s software in order to use
the FEnet I/F module. For correct application of the program and communication, please refer to the
following table.

1.5.1 Software Verification

1) Inthe case of the GLOFA /MASTER-K series

e : Frame
Classification Module Programming tool i Remarks
preparation

G3L-EUTB
GLOFA G3L-EUFB GMWIN
For the available version,
G3L-EU5B .
i please refer to the Figure
G4L-EUTB Frame editor
1.4.2 FEnet I/F module
G4L-EUFB (common) ) .
version compatibility
G4L-EU5B
table.
MASTER-K G6L-EUTB KGLWIN
G6L-EUFB

1) The above programs are available to be downloaded from our website. If it is not possible to
use the internet, visit our representative near you to get the corresponding CD-ROM data and
install it.

Internet website address: http://www.lgis.com

1.5.2 Frame Editor
Frame editor is a software to define the protocol for the operation of the FEnet I/F module, and
edits the frame for data sending/receiving. It is needed to define the frame before preparing the

communication program. For more information, please refer to section 6.2 Frame Editor.

The following figure shows the initial screen of frame editor.
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Enet Editor[MOMAME] o x

File Edit ©Online Option  Help

Group Frame List

[, - | || Peceive:
-

Add
Send :

Delete

E dit

Frame Information

LINK : FEMET

1.5.3 FEnet I/F Module Version Verification
Before using the FEnet I/F module, verify the version of the corresponding module. The function
can be limited partially according to the version used, so please refer to version compatibility

table of the CPU and communication module before configuring the system. The following

shows 2 possible ways to verify the product version:

1) Verification through GMWIN/KGLWIN software
This is a method to connect via online directly to the communication module and read the
information from it. If it is normally interfaced with the CPU, the information will be displayed like

the following figure.
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First, connect to GMWIN and click the menu [Online]->[I/O Modules]->[I/O Info]. If you click the
slot where the corresponding module is installed, the version information of the module will be

displayed.

2) Verification using the product case label

Each communication module has an external case with the module information attached. In the
case when online verification is not possible, it can be used to verify the version after removing
the module.

On the back side of the product, the label is attached and displays the product model name and
version.
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1.6 Notices in Using

When you install this equipment, please give special attention to the following for reliability and safety of
the system.

ltem Classification Contents

When installing the equipment, the ambient temperature
must be maintained between 0 and 550C due to the use
of degauss.

The equipment should not be exposed to direct sun light.

Conditions

Temperature

If the temperature is too high, a fan or air conditioner
Solutions should be installed. If it is too low, the temperature
should be raised.

Dew should not form due to a sudden temperature

Conditions change.
Install it in the water-proof and dust-proof control board.

Dew

Formation Frequently switching the power On/Off can cause the

formation of dew caused by a sudden temperature
change. In this case, the switch should stay ON at all
times.

Do not install the equipment in a place where a shock or
vibration is applied.

Solutions

Conditions

Shock In the case of a lot of shocks and/or vibrations, a
Solutions protective rubber should be installed to remove these
shocks and/or vibrations.

Conditions Install it in a place where there is no corrosive gas.

Gas If the corrosive gas comes from outside, take proper
Solutions measures against this such as cleaning the control
board.

Install it in a place where there is enough
electromagnetic compatibility.

Conditions

Select the exact cable path during wiring work.

Verify if the control board is properly protected from the
electromagnetic field.

Solutions Please use a glow lamp rather than a fluorescent lamp in
the control room.

When installing the power module, make sure to ground
the standard electric potential.

EMC
environment
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1.7 Terminology

Before using this product, this section describes the general terminology of the FEnet I/F module. For
further information, please refer to the professional Ethernet-related books.

1) IEEE 802.3

IEEE 802.3 regulates a standard for CSMA/CD based Ethernet. More correctly speaking, this is
a CSMA/CD (Carrier Sense Multiple Access with Collision Detection) Ethernet based LAN,
designed by the IEEE 802.3 group and is divided into the detailed projects as follows:

A) IEEE P802.3 - 10G Base T study Group
B) IEEE P802.3ah - Ethernet in the First Mile Task Force
C) IEEE P802.3ak - 10G Base-CX4 Task Force

Both IEEE 802.3 and Ethernet are broadband networks using the CSMA/CD mode. A common
feature between them is that both can be function using a Network Interface Card.

2) ARP (Address Resolution Protocol)
A protocol used to obtain a MAC address by using the other’s IP address on the Ethernet LAN.

3) Bridge

A device used to connect two networks together. The 2 networks may be the same or different,
but they work as if they are one network. The Bridge is also used to divide a large network into
two smaller ones in order to improve performance.

4) Client
A user of a network service, a computer, or a program using another computer’s resources
(mainly the part demanding service).

5) CSMA/CD (Carrier Sense Multiple Access with Collision Detection)

An access method in which each client checks (Carrier Sense) the network for signals before
sending a message. If the network is empty, it can send its data. At this time, every client has
the same right to send its message (Multiple Access). If two or more signals from separae
clients collide at exactly the same time, the client, which has detected it (Collision Detect) will
retry to send its signal after a fixed time.

6) DNS (Domain Name System)
A method used to convert the alphabetic domain name on the internet into the corresponding
internet number (IP address).
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7) Dot Address
An IP address expressed as ‘100.100.100.100'. Each number is expressed using the decimal
system, and each number possesses 1 byte out of a total of 4 bytes.

8) E-mail Address

An address of a user possessing a login account for a specific machine connected to the
internet. It is generally given in the format of ‘user's ID@domain name (machine name)’. For
example, it is like ‘_hjjee@microsoft.com. The @ symbol is pronounced 'at’ and will be shown
when pressing ‘shift+2’ on the key board. The name after @ is the domain name of the specific
company, school, institute, etc. connected to the internet. The name before @ is the ID of the
user who is registered to the machine. The last letter group of the domain name of the top level.
The following abbreviations are the most frequently used examples in the U.S.A, and around a
the world.

.com: mostly for companies / .edu: mostly for educational institutes like universities (education).
In Korea, ‘.ac (academy)’ is mainly used for educational institutes. / .gov: mostly for government-
related groups. For example, NASA is nasa.gov (government) / .mil: for military-related site. For
example, U.S. Air Force is af.mil (military) / .org: for non-profit organization / .au: for Australia
/ .uk: for United Kingdom / .ca: for Canada / .kr: for Korea / .jp: for Japan / .fr: for France / .tw: for
Taiwan, etc.

9) Ethernet

The representative LAN access method (IEEE 802.3) developed in a joint venture by Xerox,
Intel, DEC in the U.S.A. This network connection system has a transfer capability of 10Mbps,
and uses packets of 1.5kB. Since Ethernet can connect various types of computers to a network,
its name is now a synonym for LAN. Its product range is not limited to a few users anymore, but
is so widespread that every enterprise can get various Ethernet products on the market.

10) FTP (File Transfer Protocol)

One of the application programs offered by TCP/IP protocol. It is used to transfer files between
computers. If a user possesses a login account to his computer, the computer can promptly log
in and copy any file wherever it is located in the world.

11) Gateway

This software/hardware converts two different types of protocols so that they perform without
any problems. This plays a role as an entry/exit point to the network where information is
exchanged between different systems.

12) Header
A part of a packet containing the address of the localstation, the destination stations, and the
error check section.
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13) HTML
Hypertext Markup Language, standard language of the world wide web. A protocol supporting
the hypermedia method.

14) HTTP
Hypertext Transfer Protocol, standard protocol of the world wide web. A protocol supporting the
hypermedia method.

15) ICMP (Internet Control Message Protocol)
It creates an error message and test packet to manage the internet by the IP address expansion
protocol.

16) IP (Internet Protocol)
A protocol of network layers for the internet.

17) IP Address (Internet Protocol Address)

The internet address, written as numbers, on the internet of each computer. It is a binary
number with a size of 32 bits (4 bytes) to differentiate each machine on the internet. IP
addresses are made up of two addresses, the network address used to differentiate the network
and the host address used to differentiate the host. The network address and the host address
are divided into 3 classes, A/B/C, according to how many bits are assigned to them. The IP
address can not be voluntarily selected because it is the only one all over the world. It is
assigned by local NIC (Network Information Center) when subscribing to the internet. In Korea,
it is a job of KRNIC to do so. For example: 165.244.149.190

18) ISO (International Organization for Standardization)
An organization under the umbrella of the U.N. that sets and controlls international standards.

19) LAN (Local Area Network)

It is also called a local network or an info-communication network within an area. This network
allows users within a confined geographical area to exchange and share data with each other
using their personal computers connected to a communications line.

20) MAC (Medium Access Control)
A method in a broadcast network in which the owner of the data determines which device has
access to the network within the time allowed

21) Node
Each personal computer connected to a network is called node.
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22) Packet

A block of data as a basic unit used to transfer data through a network. A packet’s size ranges
from a dozen to hundreds of bytes, and attaches a header at the front of it. The header contains
the information of the packet’s destination and other required information.

23) PORT number
A number used to distinguish a application on a TCP/UDP.
Example) 21/tcp: Telnet

24) PPP (Point-to-Point Protocol)

Telephone communication protocol that allows packet transmissions when accessing the
internet. It is namely the most popular protocol of the internet. PPP allows a computer to be
connected to TCP/IP by using normal a telephone circuit and modem.

It is similar to SLIP, but it demonstrates a much greater performance than SLIP because it
contains modern communication protocol elements such as error detection, data compression,
etc.

25) Protocol

Standards on the method of data transmission between the computers connected to the network.
It can also define the low and high level message exchange standards. In other words,
interfaces between machines are described in detail by the low level, for example which
bit/byte must go through the line, or defines the high level message exchange standards as it
transfers the file through the internet.

26) Router

A device used when transferring data packets between networks. It transfers data packets to the
final destination. If the network is busy, it waits for a moment, and then retries. It judges which
LAN it should connect to where at multiple LAN branch points. In other words, it is a special
computer/software that manages more than 2 network connections.

27) Server

A computer software application that carries out some task on behalf of users. This is usually
divided into file serving, allowing users to store and access files on a common computer; and
application serving, where the software runs a computer program to carry out some task for the
users.

28) TCP (Transmission Control Protocol)

A transport layer protocol for the internet
- Sends and receives data by using a connection
- Multiplexing
- Reliable sending

- Supports urgent data sending
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29) TCP/IP (Transmission Control Protocol/Internet Protocol )

Transmission protocol for the communication between different types of computers. It allows
them to possibly communicate between general PC and a medium-sized host, between IBM PC
and MAC PC, and between medium-sized and large-sized computers of other companies. It is
used as a generic name to transport information between computer networks. These include
FTP, Telnet, SMTP. TCP segments data into packets, and is sent by IP. The packet sent by IP
is bundled by TCP again.

30) Telnet

It allows a user to perform a remote login from a host to another host through the internet. To log
in on to a remote host with TELNET, the user must have an account on the host. However, it is
possible to log in freely on the hosts that offer several public services such as the white pages
directory, even if the user does not have his own personal account.

31) Token Ring

A local area network (LAN) containing a physical ring structure, and using Token to access a
network. It is also one of the node access methods in network. When a node sending data gains
control by getting a Token, it can send its message packet. IEEE 802.5, ProNet-1080 and FDDI
are good examples of it. The term ‘ring’ is often used as the substitute for IEEE 802.5.

Token passing |

Dual Token passing

32) UDP (User Datagram Protocol)

A transport layer protocol for the internet

- Makes high-speed communication possible by sending and receiving data without a

connection

- Multiplexing

- Low reliability of data transport compared to TCP. In other words, if the data has not reached
the partner station, it does not try to send the data again.
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33) Auto-Negotiation
Fast Ethernet is the process that the Ethernet device changes the information for the
performance such as active speed, duplex mode, and etc.

1. Find out the reason that the connection is denied

2. Determine the performance of the network equipment

3. Change the access speed

34) FDDI (Fiber Distributed Data Interface)

This provides a speed of 100Mbps based on the fiber optic cable. It is a Shared Media Network
that enables the interactive token passing by a dual ring mode. Max. distance of the total
network is 200Km. The max. distance between nodes is 2Km. The max. node number is
500(1000). Generally, this is used as a Backbone Network.
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CHAPTER 2 PRODUCT SPECIFICATIONS

2.1 General Specifications

The general specifications for the communication module in the GLOFA series is as follow:

No. Item Standard Related
1 [Service Temn.| O +55
2 [Storage Temp.| -25 +70
3 Service 5 95%RH, dew should not fall.
4 Storage 5 95%RH, dew should not fall.
In case of snoradic vibration
Ereauencv Acceleration Amnlitude Times
10< f< 57 - 0.075mm
Internal 57< f< 150 9.8 . X,Y,Z
5
Vibration In case of continuous vibration 10 times IEC 61131-2
Freauencv Acceleration Amnlitude for each
10< f< 57 - 0.035mm direction
57< f< 150 4.9 (0.5G) -
* Maximum shock acceleration:147  (15G)
6 |Internal Shock| * Duration time:11 IEC 61131-2
* Pulse waveform: a sine carrier wave pulse (X.Y.Z 3 times each for
Square wave Internal test
+ 1,500V
impulse noise standard of LG
Discharge of static Voltage : 4 kV(touch discharge) IEC 61131-2,
Radial computer 27 ~ 500 MHz, 10 V/m IEC 61131-2,
7 | Internal Noise
Digital in- Digital in-
Fast Power
division Joutput  [foutput(over 24V))| |EC 61131-2,
transient module .
(over 24V) Analog in-/output| |EC 1000-4-4
/Burst noise
Voltage | 2 kV 1kV 0.25 kV
8 Environment | There should be no corrosive dust
9 Service Below 2000m
10 | Pollution level| Below 2
11 |Cooling system| Natural air cooling system

[Table 3.1] General Standard
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1) IEC (International Electro technical Commission)

International non-governmental organization promoting international cooperation on the

standardization of electric and electronic techniques. It also sets international standards, evaluates,
and manages their suitability.

2) Pollution Level

An index showing the extent of pollution of the service environment for a device where the
environment is crucial for its performance. Pollution level 2 means the status in which only non-

conductible pollution occurs. However, conduction pollution due to dewfall also falls under pollution
level 2.
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2.2 Performance Specifications

This section describes the specification of system configuration according to the FEnet I/F module

media. When configuring the system, please refer to the table below.

Specifications
Items
10BASE-5 100BASE-FX 10/100BASE-TX
Transmission speed 10Mbps 100Mbps 10/100Mbps
Transmission mode Base band
Inter-node max.
) i 2.5km 2km -
extension distance
100m
Max. segment length 500m -
c o (node-hub)
25 100EA 30EA Hub 4 steps
9 & | Max. node number .
£ 0 /segment /segment Accessible
£ 3 Constant Constant
= Node interval magnification of magnification of -
2.5m 0.5m
Max. protocol size 1,500 Byte
Communication area
CSMA/CD
access mode
F heck
rame Error chece CRC 16 = X"+ X"+ X%+ .+ X°+ X+1
method
o Consumed current Less than 600mA
o
O =
@ _S G3L-EUTB/EUFB/EU5B:380/377/385
@ 'S | Weight(g) G4L-EUTB/EUFB/EU5B:212/218/225
7] G6L-EUTB/EUFB:121/118
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2.3 Structure and Characteristics

2.3.1 FEnet I/F module structure

1) G3L-EUTB

=3 —ELITEB
[2-91,]
IF RUN
FBCHDO
HI
PaOT
ey
HAY PR

14, 100

CohAbA .

10 "1 D00BASE—TH

<« Model indication

<« LED indication
(refer to the table
on the right side)

<« Station no.
indication
switch

« Flash O/S
download
connector

« Media
connection
connector

LED Module o
No. | front mark Dz
ON when the power supply and the
0 RUN T
initialize of a module are normal.
1 CPUI/F | ON when it can normally communicate
RUN with the CPU module.
2 FB/CMD ON when the function  block/
command service starts.
3 HS ON when high speed link service
starts.
4 PADT ON .when GMWIN/KGLWIN remote
service starts.
5 PC(MMI) ON Yvhen dedicated communication
service starts.
6 - N/A
7 H/W ERR ON when the module cannot
recover from a fatal error by itself.
- N/A
- N/A
10 - N/A
11 - N/A
12 - N/A
13 X Blinks when sending the data.
14 RX Blinks when receiving the data.
15 10/100 | Communication speed of the media.
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2) G3L-EUFB
GIL-ELFB <« Model indication
E,g";:.‘.’; LED | Module front Descriti
R <« LED indication No. mark escription
How e (refer to the table ON when the power supply and the
on the right side) 0 RUN initialize of a module are normal.
ON when it can normally communicate
e ! UFRUN with the CPU module.
2 FB/CMD ON when the function block/
command service starts.
3 HS ON when high speed link service
starts.
4 PADT ON Yvhen GMWIN/KGLWIN remote
service starts.
| 5 PC(MMI) ON when dedicated communication
STATION < Station no. service starts.
Mo, . .
indication 6 _ N/A
switch
7 H/W ERR ON when the module cannot
recover from a fatal error by itself.
CCsbAbA. <« Flash O/S 8 -- N/A
download
connector 9 - N/A
10 - N/A
100OEASE—FX 11 - N/A
< Media 12 - N/A
connection . .
connector 13 > Blinks when sending the data.
14 RX Blinks when receiving the data.
15 10/100 Communication speed of the media.
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3) G3L-EU5B

53L-FUEE

P

15 RN
FE/CHD
HS

FT
Pkl
H/N ERR

™

Ax
10,108

SR

STATIOM
Mo o

Dz 1M

12w
Saly
FFG

10BL5E—S

<« Model indication

<« LED indication
(refer to the table
on the right side.)

<« Station no.
indication
switch

4 Flash O/S
download
connector

<« External power
supply terminal
(12vDC)

« Media
connection
connector

LED Module Description
No. | front mark P
ON when the power supply and the
0 RUN S
initialize of a module are normal.
ON when it can normally communicate
1] WFRUN T i the CPU module.
2 EB/CMD ON when the function block/
command service starts.
3 HS ON when high speed link service
starts.
4 PADT ON Yvhen GMWIN/KGLWIN remote
service starts.
5 PC(MMI) ON Yvhen dedicated communication
service starts.
6 - N/A
7 HW ERR ON when the module cannot recover
from a fatal error by itself.
- N/A
- N/A
10 - N/A
11 - N/A
12 - N/A
13 X Blinks when sending the data.
14 RX Blinks when receiving the data.
15 10/100 | Communication speed of the media.
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4) G4L-EUTB

-

-

L-EUTE
HIN

|'|'|-' FN

BT
Wi

FEfusd) o

il
T

Hed ERE LAl

STATION

L=

<« Model indication

<« LED indication
(refer to the table
on the right side)

<« Station no.
indication
switch

« Flash O/S
download
connector

4 Media
connection
connector

LED Module Description

No. | front mark P
ON when the power supply and the

0 RUN S
initialize of a module are normal.
ON when it can normally communicate

1] WFRUN T i the CPU module.

2 EB/CMD ON when the function block/
command service starts.

3 HS ON when high speed link service
starts.

4 PADT ON Yvhen GMWIN/KGLWIN remote
service starts.

5 PC(MMI) ON Yvhen dedicated communication
service starts.

6 - N/A

7 HW ERR ON when the module cannot recover
from a fatal error by itself.

- N/A
- N/A

10 - N/A

11 - N/A

12 - N/A

13 X Blinks when sending the data.

14 RX Blinks when receiving the data.

15 10/100 | Communication speed of the media.
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5) G4L-EUFB
G4L-EUFB <« Model indication
FiH
JF BRI LED Module D int
'“r: <« LED indication No. | front mark escription
- (re“err]to_thﬁ t@g'e 0 RUN | ON when the power supply and the
P i on the right side.) initialize of a module are normal.
W% R 1 M 1 I/E RUN ON when it can normally communicate
with the CPU module.
2 EB/CMD ON when _the function  block/
—— < Station no. command service starts.
Ha indication ON when high speed link service
switch 3 HS
starts.
. « Flash 0/S A oapT | ON When GMWIN/KGLWIN remote
download service starts.
_ connector - —
B - 5 PC(MMI) ON Yvhen dedicated communication
<4 Media service starts.
connection 6 . N/A
connector
7 HW ERR ON when the module cannot recover
from a fatal error by itself.
- N/A
- N/A
10 - N/A
11 - N/A
12 - N/A
13 X Blink when sending the data.
14 RX Blink when receiving the data.
15 10/100 | Communication speed of the media.
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6) G4L-EU5SB
a4l - ESE <« Model indication
L
I/F Pl LED Module Descriti
Fﬁa‘“ré <« LED indication No. | front mark escription
o (refer to the table ON when the | d th
P e e power supply an e
g o onthe right side) 0 RUN initialize of a module are normal.
ON when it can normally communicate
HiW E== 10,980
L | VFRUN | ith the CPU module.
2 EB/CMD ON when the function  block/
— < Station no. command service starts.
H | indication 3 HS ON when high speed link service
switch
starts.
— « Flash O/S ON when GMWIN/KGLWIN remote
d load 4 PADT
ownioa service starts.
connector - —
0C H
I 5 PC(MMI) ON Yvhen dedicated communication
m R « External power service starts.
o supply terminal 6 -
- (12vDC) N/A
7 H/W ERR ON when the module cannot
HIEASE—= recover from a fatal error by itself.
: ' - N/A
<4 Media — N/A
connection 10 3 N/A
connector 11 - N/A
12 - N/A
13 X Blinks when sending the data.
14 RX Blinks when receiving the data.
— 15 10/100 | Communication speed of the media.
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7) G6L-EUTB
[
FUM PRIIFG) <« LED indication
F RN T (refer to the table
Fa/CME Ry on the right side)
H5 10,/ 10
6L - ELUTE <« Model indication
|_| <« Station no.
S indication
STATION .
- 1* switch
N <« Flash 0/S
download
connector
| EORASE T
4 Media
connection
connector
L —

LED el Description
No. | front mark P
ON when the power supply and the
0 RUN T
initialize of a module are normal.
ON when it can normally communicate
1| VFRUN 1 ith the CPU module,
2 EB/CMD ON when the function block/
command service starts.
3 HS ON when high speed link service
starts.
4 PADT(PC) ON when GMWIN/KGLWIN remote
service or MMI service starts.
5 X Blinks when sending the data.
6 RX Blinks when receiving the data.
10/100 | Communication speed of the media.
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8) G6L-EUFB

RUR PAITPE
- MmN [
FB /Wil F¥
H3 1HO

6L - ELIFE

STATIOH
Ma

[T

IGOBASE-FY |

« LED indication
(refer to the table
on the right side)

<« Model indication

| « Station no.

indication switch

<« Flash O/S
download
connector

4 Media
connection
connector

LED el Description
No. | front mark P
ON when the power supply and the
0 RUN T
initialize of a module are normal.
On when it can normally communicate
1| VFRUN 1 ith the CPU module.
2 EB/CMD ON when the function block/
command service starts.
3 HS ON when high speed link service
starts.
4 PADT(PC) ON when GMWIN/KGLWIN remote
service or MMI service starts.
X Blinks when sending the data.
RX Blinks when receiving the data.
10/100 | Communication speed of the media.
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2.3.2 Settings of FEnet I/F module
The FEnet I/F module can verify the station no. of each module set by frame editor by using the
switch. This module also provides a port to facilitate upgrading through flash memory writing in

the future.

For more information, please refer to the following table.

Mode Description Remarks

STATION No. | Station no. of the communication module | Hexadecimal mark through LED

COMM. Modular Jack for O/S download BOOT / when changing flash O/S
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2.4 Cable Specifications

2.4.1 Ethernet/IEEE 802.3 related cable specifications

at 10MHz, 500m,

Classification 10Base-5 coaxial cable AUI cable
C.haracterlstlc 500 + 20 780 + 50
impedance
. Less than 8.5dB Less than 3dB
Attenuation

at 10MHz, 50m

Transmission speed
C=the velocity of light
(3.00  10%km/s)

More than 0.77C

More than 0.65C

Phase Jitter

lessthan =+ 7ns
at 500m terminal

less thant 1ns
at 50m terminal

Others

PVC jacket outside diameter
10.287+ 0.178mm
FEP jacket outside diameter
9.525+ 0.254mm

Conducting wire resistance for power,
Less than 40mQ /m

2.4.2 UTP cable

UTP cable is classified by 3 types based on the following criteria :
Shield Y/N: 3 types (UTP, FTP, STP)
use frequency band : 7 types (Cat.1~7)
non-flammable class : 4 types (CMX, CM, CMR, CMP)

1) Cable types according to Shield Yes/No

Classification

Details

Uses

UTP(or U.UTP)

Non-shield high speed signal cable

Max. 200MHz
Voice+Information(Data)+low
grade image signal

FTP(or S.UTP)

Only cable core shielded cable by single

shield
*Shield material: AL/Plastic complex
foil or Copper Braid

Max. 100MHz

Electronic obstacle(EMI) or electric
stability considered
Voice+Information(Data)+low
grade image (Video) signal

STP(or S.STP)

Pair or individually shielded or cable core

shielded cable by duplex shield

* Pair shield material
: AL/Plastic complex foll
* Core shield material
: AL/Plastic complex foil or
Copper Braid

Max. 500MHz
Voice+information(Data)+
image(Video) signal

75Q coaxial cable alternative
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uTP FTP STP

1) UTP : Unshielded Twisted Paired Copper Cable
FTP : (Overall) Foiled Twisted Paired Copper Cable
STP : (Overall) Shielded(and Shielded Individually Pair)Twisted Paired Copper Cable

2) Patch Cable(or Patch Cord)
For the flexibility improvement of UTP 4Pair cable, it may use a stranded conductor instead of a
solid conductor. The used strand material and specification is defined based on UL 444 and the
representative specifications, and materials are Un-coated AWG 24 (7/0203A).
That is, small wire diameter is 0.203mm and this small wire is a stranded specification as 1+6
structure and the material is an annealed copper.

2) Classification by the frequency used

L Transmission
Classification Frequency used (MHz) Usage
speed (Mbps)

Category 1 Voice frequency 1 Telephone network (2Pair)
Category 2 4 4 Multi-Pair communication cable

Telephone network + computer
Category 3 16 16

network

1) Computer network transmission

Category 4 20 20 speed Up
2) Low loss communication cable
Category 5 and 1) Digital telephone network +
Enhanced 100 100 computer network
Category 5 2) Low loss, broadband width cable

1) The types used commonly in the domestic/international fields at present, are Category 3, 5,
En-Cat.5 and Cat.6; Category 4 is replaced now by Category 5 entry; and Category 7 has
STP structure and is under development worldwide.
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3) Classification by Non-flammable class (based on UL certificate)

. . Smoke
Classification Time Length Remarks
retard
* Ceiling installation without
20 Less than , duct
CMP 88(kW) ) ) Restricted
min 73m/min * Plenum Cable
« UL 910 (Plenum Test)
* Vertical installation
30 Less than ,
CMR 150(kW) ) Unrestricted | « Non-Plenum Cable
min 3.6m )
» UL 1666(Riser Test)
* General type
20 Less than _ IP
CM 21(kW) ) Unrestricted | « Non-Plenum Cable
min 2.4m
* UL 1581(VTFT Test)
« limited use
, Less than i
CMX 1(kW) 1min 0.5m Unrestricted | « Non-Plenum Cable
' « UL 1581 (VW-1 Test)

LAN Cable.

Ex) CMG: CAS FT4 (VTFT Test), similar to CM of UL 1581
-> Burner angle (horizontal -> 45°

1) There is CMG between the CM and CMR classes, but generally, UTP Cable is not used for

upward) and sample condition

(1/2 interval arrangement -> bundle of 6 x 6EA) is different.

4) Category 5 twisted pair cable (UTP) example (CTP-LANS)

ltems Unit Value
Conductor resistance 0 /km 93.5
(max.)
Insulation 'reS|stance MO - km -
(min.)
Voltage-resistant V/min AC 500
C.haracterlstlc Q (1~100MH2) 100 + 15
impedance
10MHz 6.5
Attenuation Less than 16MH 8.2
dB/100m Z :
20MHz 9.3
10MHz 47
Near end crosstalk Less than
. 16MHz 44
attenuation dB/100m
20MHz 42
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2.4.3 Fiber optic cable

Items Value
Twin strands Multimode fiber optic cable
Cable Type . . .
Twin strands of Multimode fiber (MMF)
Connector SC Type Connector

Diameter of fiber optic

62.5/125um (62.5um fiber optic core and 125um outer cladding)

Use wave length

1350 nm

Attenuation

Less than 2dB/1000m

Nearend crosstalk
attenuation

Less than 11dB

1) Since the communication module connection cable type depends on the system configuration
and it's environment, consult with experts before installing.

2) For fiber optic cables, if a finger print or polluted material is attached to the cable end, the
attenuation occurs which may cause an obstacle in communication.
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CHAPTER 3 INSTALLATION AND STARTUP

3.1 Notices in Handling

3.1.1

1)

2)

3)

4)

5)

6)

Notices in handling

For the system configuration of the FEnet I/F module, it is required to verify the following items
before installing.

Check basic factors required for the system configuration and select the correct
communication module for the unit.

Select the cable to be used for the communication module. (only one from
10/100BASE-TX, 100BASE-FX and 10BASE-5, is available.)

Check for any foreign substance on the base connector where the module is to be mounted
prior to installation of the communication module. Verify if any connector pins of the module

are damaged.

All communication modules cannot be mounted on the extended base. Some may be securely

mounted to the main base at the slot positioned nearest the CPU.

While the module installation, the unconnected communication cables might have some

interface errors.

The cables to be used for this communication module are 10/100BASE-TX, 100BASE-FX,
10BASE-5. Only one should be used for the installation.

7) Select the ensured product for the switch hub and cable necessary for FEnet I/F module

communication.
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3.1.2 Materials required for installation

Required materials 10/100BASE-TX 10BASE-5
Coaxial cable N/A AUI exists.
(impedance 50Q )
AUl cable N/A Yellow Cable both ends

N type connector(female)

Twisted pair cable
(impedance 100Q)

4 pairs twisted pair cable
(8 pole plug of both ends)

N/A

Transceiver

In case of using AUI,
MAU of 10BASE-5 needed.

Using

End resistance (50Q )

N/A

N type connector (male)

T type connector

N/A

N/A

Hub

Using

N/A

Fiber optic cable

62.5/125y m MMF(Multi Mode Fiber) Cable

SC Type connector

Hub/Switch

Optic Switch needed
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3.2 Procedure for Product Installation up to Operation

This section describes the procedure from product installation to operation. After completing the
installation, install and set the system so that it can be operated according to the following procedure.

Operation Procedure

v

Install the FEnet I/F module in the base.
-> Verify the relevant base/slot position in the main
base.

v

Connect the FEnet I/F module with the other network.
-> Use the proper jig per media for the system
configuration.

v

After power ON, check the LED status of the
communication module.
-> Check if the interface of the communication module
with the CPU is normal.

v

After setting the station no. or the IP address of the
communication module, turn the power ON.
-> Check the hardware if the segment is in STANDBY
and ready for normal operation without any double
registered station no. or IP address.

v

Download the PADT program for the setting frame.
-> After connecting online, write or run the communi-
cation. (operation of the product)

v

Data monitoring or self diagnosis

v

Start operation

1) If the station no. and the IP address are set in the hardware, it is required to reset the relevant
module. The first station no. and IP Address (including frame) maintains the value reading
from the communication module at the initialization. The changed contents during
communication are not applied.
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3.3 Installation

3.3.1 10/100BASE-TX installation

Gal=ELTE Hub

[=-= TN
D: Twisted pair

8pin cable
T DORNE =T iack

s
|

8pin RJ-45
plug

[Figure 3.3.1] 10/100BASE-TX installation method

The Max. segment length of 10/100BASE-TX is 100m. (distance between this module and the
hub).

Generally, the hub uses the straight cable twisted internally by sending (TD) and receiving (RD).
If 2EA of this communication module is connected by 1:1, cross cable type should be used.

_ . Straight cable between hub-
Pin no. Signal , 1:1 cross cable
this module
1 TD+ 1—1 1—3
2 TD- 2—2 2—6
3 RD+ 3—3 3—1
6 RD- 6—6 6—2
4,5,7,8 No use
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1) 10/100BASE-TX cable is subject to the external noise of the structure, Therefore, it is
required to assemble the cable by twisting the cord of no.1 & no.2 pin (TD+, TD-) and the
cord of no.3 & no.6 pin (RD+, RD-) to decrease the noise.

2) For hub power, use noise-free power by separating from the PLC power.
3) For cable terminal treatment or manufacturing, consult with the relevant experts.

1) UTP installation method

1)

@)

®)

(4)

(®)

For the reliable transmission of 100Mbps signals by using UTP cable, Patch cord, Line
cord, Patch panel, DVO (Data Voice Outlet) etc. must satisfy with Category 5
Specifications.(EIA/TIA-568A).
The length of the Patch cord in the Cross-connect system should be within 7m. If it
exceeds 7m, it is required to deduct as much of the relevant length from the 90m allowed
in the horizontal distribution system.
The line cord length of the workstation should be within 3m. If it exceeds 3m, it is required
to deduct as much of the relevant length from the 90m allowed in the horizontal
distribution system.
When connecting the cable to the Patch panel and the DVO, the pitch loosening of the
UTB cable should not exceed the following dimensions:

* Max. pitch of twisted wire loosening : Category 5 : 13mm

Category 3: 26mm

Jumper wire should be used in the IDC cross-connect system and in this case, the pitch
of twisted wire loosening should not exceed the above criteria. If the cable is bent
seriously, it may cause damage to the cable or decrease the pair-to-pair clearance,
cautions should be used.

* Max. curvature radius : 4Pair cable : 4times the outside diameter.

more than 25Pair cable: 10times the outside diameter.

(6) The Max. tension force during wiring should not exceed 110N (11.3Kgf) based on 4Pair.

@)

When peeling the jacket, it is required to peel as long as the length desired to connect the
cable. Be careful not to damage the insulation.

(8) Jumper Wire and Patch cord should be connected a little loose. If connected tightly, the

Category 5 characteristic may be removed. In the case of using Tie-wrap, do not apply
stress to the cable.

(9) When installing UTP cable, keep the proper distance between the EMI source and the UTP

cable.
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The proper distances of each case are shown in the table below:

Minimum distance of division

Condition Less than More than
2.5 KVA
2.0KVA 5.0KVA
An unshielded power line or electric
equipment is open or is near a hon-metal 127mm 305mm 610mm
pipe.
An unshielded power line or electric
) ) ) ) 64mm 152mm 305mm
equipment is near a buried metal pipe.
A power line inside the buried metal pipe
(or equivalent shield) is near a buried - 76mm 152mm
metal pipe.
Transformer, electric motor 1016mm
Fluorescent lamp 305mm

1) If the voltage is 480V and the power rating is more than 5KVA, a separate calculation is
required.
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3.3.2 100BASE-FX installation

G4L-EUFB
uF Rl Optic switch
[3: B i)
HE
T ]
Lri o ™
AE
WA B /it

00000000 Iﬁ'

o |E_| g
con, ﬁj;

L MULTI

[Figure 3.3.2] 100BASE-FX installation method

The Max. segment length of 100BASE-FX is 2000m. (distance between this module and the
optic switch).
Cross connect Tx of the module and Rx of the optic switch and Rx of the module and Tx of the

optic switch.

1) Since the optic cable is subject to impact, pressure, bending, stretching etc., caution should be
used when handling.
If the contact side of the connector and the optic cable of the cable end is polluted, it may cause
an block in communication or a communication failure.
In the case of outdoor installation, additional cable protection measures suitable for the
installation environment are needed.
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3.3.3 10BASE-5 installation

GaL-EuUnE
(7] ﬂ
B

]
o
P

HAP R

- Tab
MAU

L1- 9
DC 12V
BN, POWER
SUPPLY
mE f

o i /
ol bw — 15pin AUI
O - connector

»/ Coaxial

.\
] | cable
T (max.500m)
®
T AUI cable
(max.50m)

[Figure 3.3.3] 10BASE-5 installation method
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When using 10Base-5, an external power (12V DC, consumption power more than 300mA)
should be supplied. The polarity and voltage of the external power supply should be checked.

An FG connection is a 3" class ground which is connected to the ground inside the panel. If the
communication is abnormal by the FG connection inside the panel, this means that noise is
flowing in the FG line. In this case, remove the cause of the noise or do not connect the FG to

this communication module.

1) When installing the cable, it should be separated by more than a minimum of 50mm from the
line path when carrying a large volume of power such as a power line.

2) For cable end treatment or manufacturing, consult with the appropriate experts before
installing. As the fiber optic cable is subject to impact, pressure, bending, stretching etc.,
caution should be used when handling.
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3.4 Startup

The end of the 10BASE-5 cable should be connected by end resistance. If there is no end resistance,
there may be an error in communication. After connecting the communication cable, apply the power
and check if the LED is active normally. If normal, download the relevant program by
GMWIN/KGLWIN to the PLC and execute the program.

3.4.1 Notices for the system configuration

1) IP addresses should be different from each other including this module. If the same
addresses are connected, a communication error may occur leading to communication
problems. The HS_Link station no. of all stations will also be different from each other in
order to use the HS_Link service.

2) Use the communication cable as specified. If not, a serious error may occur to
communications.

3) Check the communication cable if disconnected or shorted prior to installation.

4) Tighten the communication cable connector until firmly connected. If the cable connection is
unstable, a serious error may occur to communications.

5) If a remote communication cable is connected, keep the cable far away from the power line or

conductible noise.

6) Since the copper cable is not flexible, it is to be diverged a minimum of 30cm away from the
connector in the communication module. If the cable is bent at a right angle, this may cause
cable disconnection or connector damage to the communication module.

7) If LED operation is abnormal, refer to Chapter 14 Troubleshooting to determine the cause and

actions to solve the problem. Contact the service center if the error occurs again.
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3.4.2 Checklist before operation

1) Communication module on the PLC

Check items Description

- Is the installation and operation of the GMWIN normal?
- Is the installation and operation of the frame editor normal?

Installation and
inspection of Basic S/W

Communication cable - Is connection and tab status of the communication cable

connection normal?
(If cable is connected) - Is each cable connected in an open loop type?

- Is the communication module installed correctly on the main

Module mounting base?
ase’

2) Pre-operation sequence
This shows the sequence starting from the completion of the PLC installation to the pre-operation.

Start

Power on :
1) Confirm input power
2) Check communication cable connection
3) Power on.
4) Check if the power LED of the power module is turned on
5) Check the LED status of the CPU module
If abnormal, refer to Troubleshooting in the user's manual of each PLC model.
6) Check if the LED status of the communication module is normal or not
If abnormal, refer to Chapter 9. Troubleshooting in this user’'s manual.

7) Set the system parameters correctly and download.

| Programming : Perform programming in GMWIN and write to the CPU module.

| Sequence check : Confirm the operation of the communication module according to program.

Program modification : If an error in the sequence program, modify it.

Program preservation:

1) Save the program to a floppy or hard disk.

2) Print circuit drawing and list.

3) Save the program to the memory module as required.

End
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3.5 Maintenance & Checklists

3.5.1 Daily checklist

The daily checklist that is carried out every day is as follows :

Checklist Description Criteria Action to take
) Should not be )
Cable connection status Cable loosened Tighten cable
loosened

) Tighten terminal
Terminal screw loosened | Should not be loosened

Terminal screw
connection status Compressed terminals ) _ .
) At a suitable distance Modify
adjacent to each other
RUN On checked On (Off means error)
I/F RUN Blink ON(OFF is abnormal)
Check ‘ON’ when function
FB/CMD block/command service ON
starts.
a Check ‘ON’ wh high
p HS ec _ YV en e on Refer to
S speed link service starts. Appendix AL,
S OFF
5 H/W ERR Check ‘OFF’ o
£ (ON or Blink is abnormal)
TX Blinks when sending Blinks
RX Blinks when receiving Blinks

‘ON’ in case of 100Mbs| ON:100Mbps
communication OFF:10Mbps

10/100

[Table 3.5.1] Daily checklist
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3.5.2 Regular checklist

Check the following items 1~2 times every 6 months and take the required actions.

Check items

How to check Criteria Action to take
Ambient Adjust as
Measure with 0~55 .J. .
temperature specified in the
- X thermometer/ hygrometer
Ambient moisture 5~95%RH general
Ambient specifications.
conditions No corrosive (If used in the
Ambient pollution Measure corrosive gas gas panel, base the
allowed ambient criteria
inside the panel)
) ) Move communication _
Loosening, shaking Mount firmly
Module module ,
Tighten screws
status ] ) Should not be
Dust, foreign matters Check visually
attached
Terminal screw ) ) ) Should not be )
Tighten with driver Tighten screws
loosened loosened
. Closed to terminal ) At a suitable
Connection . Check visually ; Correct
wiring tab distance
status :
Tighten connector
i Should not be )
Connector loosened Check visually locking
loosened
screw
Measure voltage between| AC 85~132V Modify  power
Power voltage check i
the AC 110/220V terminals | AC 170~264V | supply

3.5.3 How to add/remove the module

[Table 3.5.2] Regular checklist

If the users want to change or remove the relevant module due to a hardware error or a system
change, please follow the procedure below:

1) The procedure to change the communication module
(1)
(2)
3)

1) In the case of changing the FEnet I/F module, please reset the opposite device (HMI or PC).
There may be no response from the opposite device because of time out of the relevant module

Turn the power of the base that the communication Module is installed to OFF.
Remove the network cable and connector.

Install the module according to the procedure in section 3.2 product setting up to

operation.

or it may be due to a failure of communication.
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CHAPTER 4 SYSTEM CONFIGURATIONS

4.1 Network System Configuration

4.1.1 Single system configuration

Wideband monitoring system 1 E Wide band monitoring system 2
Sem— 191.100.105.2

191.100.105.1 = ———rr;
L =
Desktogf System Deskto] System
Router or Gateway
Public Network
GLOFA PLC A GLOFA PLC B GLOFAPLC C
210.206.91.191 210.206.91.192
S It Router or Gateway
|
[o] [o0]
ub

GLOFA PLC A GLOFA PLC B GLOFAPLCC
210.206.91.189

T TP ——

Ethernet( Network 1)

Desktop System Desktop System
Local monitoring system 1 Local monitoring system 2
210.206.91.194 210.206.91.195

[Figure 4.1.1] GLOFA PLC Ethernet system




CHAPTER 4 SYSTEM CONFIGURATIONS

4.1.2 System configuration via a dedicated network

GLOFA PLC A GLOFA PLC B GLOFAPLC C
210.206.91.188 210.206.91.189 210.206.91.190

210.206.91.193 210.206.91.191 210.206.91.192

[Figure4.1.2] GLOFA PLC Ethernet system (dedicated network)

4.1.3 System configuration via a dedicated network and another company’s
Ethernet system

GLOFAPLC A GLOFAPLC B GLOFAPLCC
210.206.91.189

HUB

[o]gogocop] o]

Desktop System

Upper System PLC D of other companies GLOFAPLCE
210.206.91.193 210.206.91.191 210.206.91.192

[Figure4.1.3] GLOFA PLC Ethernet system (dedicated network + another company’s)
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4.1.4 System configuration via a public network and a dedicated network

Wideband monitoring system 1~ Wideband monitoring system 2
191.100.105.1 191.100.105.2

Public Network

Desktod System Desktoq

GLOFAPLC A GLOFA PLC B GLOFAPLCC

(0,
Ethernet (Network 1)
Desktop System Desktop System
Local Monitoring System Local Monitoring System
10.206.91.194 10.206.91.194

[Figure4.1.4] GLOFA PLC Ethernet system (public network + dedicated network)
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4.1.5 System configuration via a public network, dedicated network and another
company’s Ethernet system

Wideband monitoring system 1 Wideband monitoring system 2
191.100.105.1 191.100.105.2

Public Network

Desktof System Desktoq

GLOFA PLC A GLOFAPLC B GLOFAPLC C
210.206.91.188 210.206.91.189 210.206.91.190 Router or Gateway
] [53]
b
[

Etherne t (Network 1)
Desktop System Desktop System
Local monitoring system 1 Local monitoring system 2 BLC D of off _
210.206.91.194 210.206.91.195 of other companies

210.206.91.191

[Figure4.1.5] GLOFA PLC Ethernet system (public network + dedicated network + another company’s

system)
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4.2 GLOFA PLC Ethernet Redundancy System

Higher level

IP1:210.206.91.189
IP2:210.206.90.189

.
==
—

IBM iompa ble

Figure 4.2.1] GLOFA PLC Ethernet redundancy system 1 (HMI + dedicated network)

Higher level
IP:210.206.90.188 IP1:210.206.90.189 IP:210.206.90.188
IP2:210.206.90.189

= ‘%m

IBM Copnpatible

IBM Copppatible

[Figure 4.2.2] GLOFA PLC Ethernet redundancy system 2 (HMI + dedicated network)
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IP1:210.206.91.192
IP2:210.206.90.192

[o] [ca00a0] [s] [o] [c50503] [0]
Hub Hub

[Figure 4.2.3] GLOFA PLC Ethernet redundancy system 3 (HMI + dedicated network)
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CHAPTER 5 COMMUNICATION PROGRAM

The communication function of the FEnet I/F module can be classified into the 3 following types:

5.1 Communication Program

5.1.1 Types of communication programs

1) High Speed Link

The High Speed Link is the communication method between GLOFA PLC communication
modules. It is used to switch data or information periodically between stations. The user can
effectively use it to run the system by referring to the self or the destination station’s changing
data. The user communicates by a simple setup of the parameters. That is, you can do
communications by designating the destination stations and the self area, the data volume, the
speed, and the station number at the High Speed Link parameter of GMWIN. It is possible to
communicate with a data volume using a minimum 1 word (16 bits) or up to 12,800 words. It is
also possible to set up the parameters according to communication contents with a
communication period of 20 ms up to 10 sec. The user can do an effective job not only by easily
communication with the destination station by setting up the simple parameters, but also by the
ability to easily handle of lots of data at one time because the internal data processing is
performed at a high speed.

2) Function Block (FB)

It is a service used to communicate only with the appropriate destination station for a certain
event. In other words, the Function Block can use a command frame that is compatible to
communicate with another company’s PLC. The Function Block is especially useful when the
user needs to send information to another station due to an error in the destination station. It is
also useful when the user wants to communicate the status of a specific contact input. To use
this type of communication, the user can use TCP/IP and UDP/IP, and 5 different types of
Function Blocks. The data volume used for the High Speed Link uses words (16 bits), but the
Function Block has Bit, Byte, and Words as its data volume. Therefore, the user can perform
communication with each destination station according to the various data types used.

3) Command
Like Function Block, the command is used when using MASTER-K series. To carry out the
communication service, dedicated sending/receiving command is made.

4) Dedicated Communication
This service is a built-in protocol in the GLOFA FEnet module. The user is able to read and
write information and data in the PLC by using HMI as a commercial program or a PC
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program written by user. It is also a service used to download and upload PLC programs,
and to control the PLC (with regards to running, stopping, pausing).

The user can use this service by means of TCP port 2004. It is influenced by the basic
parameter setup in Frame Editor (the number of dedicated connections, latency time for
receiving).

The services described above can be used separately or combined. The user can use the
High Speed Link, the dedicated service and the Function Block at the same time.

5.1.2 Comparison between the High Speed Link and the Function Block

The differences between the High Speed Link and the Function Block are described below; about
the services to be used when sending and receiving data periodically (High Speed Link) and when
sending the appropriate content for a certain event (Function Block).

Description High Speed Link Function Block
Basic Unit for ) Usable by data type
1 Word (16 bits) )
TX/RX Data Ex.) Bit, Byte, Word ...
Communication Performs whenever ‘Function Block
. 200 ms ~ 10 sec .
Period enable’ (REQ) starts (Timer).
Used in the communication between
FEnet communication modules,
Module for Used between FEnet communication between another
communication | communication modules manufacturer’'s communication module
and communication with an upper PC,
etc.
Downloading by the FEnet Do not use a station number.
Station module after setting up the high- Downloading by the FEnet module after
Numbering speed station number using the setting the IP address using the
parameters in Frame Editor. parameters in Frame Editor.
Setting up the High Speed Link . .
. Lo Writing a program using GMWIN and
Operation parameter - Downloading into the Erame Editor-> compiling->
Method PLC - Permitting High Speed L Ping i
) downloading into PLC - running
Link
Runs if the CPU module permits )
Control by the ) ) ) Performance of run according to the
the High Speed Link to run with
CPU mode key status of the CPU module key.
RUN, STOP, PAUSE.

[Table 5.1] Performance differences between the High Speed Link and the Function Block.

5-2



CHAPTER 5 COMMUNICATION PROGRAM

5.2 Frame Editor

If the user wants to use the GLOFA Ethernet Communication module, the user should first set up
the system parameter and then download the set parameters by the Ethernet module. A frame that
takes charge of such work is called a Frame Editor.

5.2.1 Overview

The Frame Editor is a tool that defines the basic system parameters. This controls and manages
the network, and the communication frame in the Ethernet communication. The Frame Editor is
composed of 2 kinds of setups; basic parameter setup and frame list setup. The basic setup
determines the communication system parameters on the Ethernet network. The frame list setup
defines the communication frame when performing a Function Block communication. The
parameter and frame set by a user can be written (downloaded) in the Ethernet communication
module, and they can also be read (uploaded) by the Ethernet module.

5.2.2 Basic parameter

This section describes the basic parameter settings necessary for the operation of the FEnet I/F
module. For frame setting, please refer to the ‘Function Block’ section.
[Figure 5.2.1] shows the initial screen of Frame Editor that appears when the user selects the

Frame Editor icon.

1) Execution of Frame Editor
If the user executes the first Frame Editor, the menu as shown in the figure appears. If the user
selects ‘Ethernet type’, the initial screen based on the relevant model appears.

Enet Editor E

TYPE |ENET |

Cancel |

[Figure 5.2.1] First execution of Frame Editor

> ENET: 10Mbps communication module (for selection of existing G3L-EUEA,G4L-EUEA)
> FENET: 100Mbps Fast Enet communication module
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2) Basic parameter settings

The basic parameter is used to set the communication system parameters to control and
manage the Ethernet network. It also determines the FEnet I/F module IP address, subnet mask,
gateway address, High Speed Link station no., channel open time, times of retransmission,
dedicated connection number, receiving standby time, TTL (time that packet is alive.) etc. Thus,
for Ethernet communication, the user should set the basic parameter in the basic setting screen
in the editing button before downloading.

[Figure 5.2.3] shows the setting basic parameter.

Enet Editor[MOMAME] - »

File Edit ©nline Option Help

Group Frame List

| | Heceive :
I -

Add
Send :

Delete

Edit

Frame Information

LINK : FENET

[Figure 5.2.2] Frame Editor basic screen
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Basic Parameters E

PLCType  |[[IZZENN - |

IP Address |u.u.u.u

Subnet Mask |255.255_255_u

Gateway |I].I].l].l]

DMS Server |u.u_n_u

HS Station No |0 Retry Limit 2
Connection Mo |12 TTL 50

Connection Waiting Time-0Out IT
Dizconnection Waiting Time-0ut IT
Rx Waiting Time-Out IH—
Media | AUTO ﬂ|

i | |
| (1] 4 | Cancel |

[Figure 5.2.3] Basic settings (initial value)

The description for [Figure 5.2.3] is as below:
From the following descriptions, the IP address, HS station no., media, etc. are required to be
set according to the environment used.

Classification Description

Designates the use of the CPU communication module.
GM1/2/3: GM1/2/3 selection
GM4/6: GM4/6 selection

PLC type GMR: when used in the replication module
K1000S: MASTER-K1000S selection
K200S/300S: MASTER-K200S/300S selection

IP Address Sets the IP Address of the FEnet communication module.

A value used to distinguish whether the destination station is in the
Subnet Mask
same network.

The Gateway module address (router address) used to receive and

Gateway send data through a station, which uses a different network, or a public
network.
DNS server Specifies the domain server address.
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Classification

Description

HS station No

Sets the station number when communicating between the GLOFA PLC
FEnet module and the High Speed Link.

Retry Limit

Count of re-transmission if there is no reply from the destination station.

Connection Waiting
Time-Out

Time to wait to connect with the destination station, XXX_TCPACT,
XXX_TCPPAS are set in E_CONN Function Block. An error occurs
when it is impossible to connect in the set time.

Disconnection Waiting
Time-Out

Time to wait for the reply of the destination station when asking for a
release of the connection. If there is no reply after a fixed amount of
time the connection ends.

RX Waiting Time-Out

During dedicated communication, if there is no requirement from the
high level for a fixed time with a high level PC or HMI connected, it ends
the dedicated service connection on the assumption that there is a
problem in the system. In other words, this latency time is used in the
dedicated service to set a new channel again in the case that a problem

occurs in the destination station, or a cable is disconnected.

TTL

If the destination station does not belong to the network, it searches
the destination station via a router within a range of the maximum set
value of TTL..

Connection No

Maximum number of dedicated TCP service to be connected at the
same time. (1 up to16)

Media

Select the media desired to use.
> AUTO: recognize the currently installed module and control it
automatically.
> 10M/FULL: 10MBps Full Duplex electric
> 100M/FULL: 100MBps Full Duplex electric
> FX/100M/FULL: 100MBps Full Duplex light (10BASE5/2 or 10BASE-
1))

HS Link Mode

Applied when PLC type is GM4/6. designates the High Speed Link
sending/receiving data number according to CPU type.
Extended mode (200 WORD): extends max. sending/receiving
data size per block up to 200words (GM4C).
Basic mode (60 WORD) GM4/6: limits max. sending/receiving
data size per block as 60words (GM4A/B).
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5.2.3 Connecting and Downloading using the communication module
1) Downloading/Uploading the Frame

You can download (write) defined basic parameters and frames in the Ethernet communication

module with Frame Editor. Uploading (reading) the frame or the parameter from the Ethernet
communication module is also available.

(1) Write (download)

When CPU is running, stop the CPU before doing ‘write’. If you carry out ‘write’ while
running, it may affect the communication seriously.

a) For connection, use the CPU of main base that Ethernet communication module
desired to write frame and parameter is installed or ‘connect; by online.
[Figure 5.2.5] shows the completion of connection. (In case of using COM port

such as GMWIN/KGLWIN, disconnect GMWIN/KGLWIN before connecting.)

Enet Editorf]NONAME] o x|

File Edit | Online Option Help

Group Canneck Frame List

Iz ﬂ Receive :

Setking Remotke

Send :

Delete

Edit

il

Frame Information

LIMK : FEMET

[Figure 5.2.4] ‘Connect’ screen
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[Figure 5.2.5] ‘Connection completion’ screen

b) After connection is completed, if you select ‘write’ by online, [Figure 5.2.6] screen

appears. From this screen, designate slot position, frame and parameter that

Ethernet communication module desired to write (download) is installed.

Slot Mo : |j|

~

Option

{+ Basic Parameters

" Frames

Al

Wwrite

Cancel

i

[Figure 5.2.6] ‘Write’ screen

Classification Description
Shows slot no. that communication module of dedicated
Slot No. communication is installed. (0 ~ 55 setting available)
Basic Downloads only the contents set in the basic parameter.
parameters (IP address, HS station no. etc)
Communicatio Downloads ‘user definition’ frame.
Frames
n option (frame list)
Downloads the basic parameter and user definition frame at the
Al same time.
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c) If you select ‘write’ from b), please verify once again before writing the data.

[Figure 5.2.7] ‘Write’ verification screen

d) If all procedure on the above are finished, this means that frame file write is
finished normally but the parameter value that FEnet I/F module is active
currently is the value downloaded previously. Thus, after downloading, apply the
power again or reset before using. Otherwise, it continues to run with the

past value.

2) Read (Upload)

a) Connects the CPU of main base that F I/F module desired to read is installed.

b) After connecting, if you select ‘read’ by online, [Figure 5.2.8] screen appears.

After selecting the slot no. and communication option, select ‘read’ button.

Slot Mo : |j|

r {

Option

{+ Basic Parameters
" Frames Read

Al Cancel

i

[Figure 5.2.8] ‘Read’ screen
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c) If you select ‘read’ button from b), the screen to verify ‘read’ action appears. In

this case, if you select ‘verify’, the ‘read’ action starts.

[Figure 5.2.9] ‘Read’ verification screen

When the screen saying ‘read has been completed’ appears, if you verify
edit/basic setting of Frame Editor screen, the data read from F I/F module is

saved.

[Figure 5.2.10] ‘Receive Basic Parameters’ verification screen
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CHAPTER 6 HIGH SPEED LINK

6.1 Introduction

The High Speed Link is a type of communication system between GLOFA / MASTER PLC
communication modules. It can send and receive data by setting up High Speed Link parameters.
It is also a data transmission service in which a user can exchange data by setting up the data
volume, period, area, and save area of the TX/RX parameters. However, the High Speed Link
service can have an influence on other communication modules using the same module because it
uses a subnet broad service. Therefore, if a user wants little influence on other modules and an
efficient maximization of communication, the user should set up data using nearly all the maximum
settable numbers (400 bytes) of the TX/RX per High Speed Link block. In this way, the total block
numbers used is reduced. To use all of the functions, the user must download by setting the basic
parameters. (See section 6.2 Setup of Parameter)

High Speed Link function is as follows.

- High Speed Link Block Setting: A user can set 64 blocks, 32 for TX and 32 for RX, if

there are several RX/TX areas. Up to 200 words per block can be set. Thus,
the maximum link dot number is 12,800 words.

- TX/IRX Period Setting: The TX/RX period can be set by a user for each block. The user can

also set the TX/RX period from 200 to 10 sec for the areas where especially
fast RX/TX is required. Therefore, the user can increase the total communication
efficiency.

- TX/RX Area Setting: A user can set the TX/RX area for each data block according to the
I/0 MAP.

- High Speed Link Information: Since it offers a user High Speed Link information by the

user keywords of GMWIN, it is easy to build reliable communications.
Table 6.1 shows the High Speed Link dot numbers per communication device type.

In Table 6.1, the unit of basic link length is 1 word.

Maximum Maximum . Maximum bit
. L L . Maximum
Classification communication| transmitting bit numbers per
. block numbers
bit numbers numbers block
GM3/K1000S 12,800 6,400 64 (0-63) 200
GM4/6, K300S/200S 3,840 3,200 64 (0-63) 60

[Table 6.1] Maximum communication length per device type
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6.2. High Speed Link

6.2.1 TX/RX data processing using the High Speed Link
How to use the High Speed Link is described using a setting example, in which the Ethernet modules

of “0” station and “1” station have the same data.

Example) Station “0” sends 10 words of %MWO0 data with block humber “0”.
The data sent to station “1” is saved in %MW10.
Station “1” receives 10 words of %MWO data from station “0”,
saves it in %MW100, and then sends 10 words of %MW110 data

to block number “1”.

Station “0” ;
Station “1”
(Sender) (Receiver)
. Station Type: B|0Ck 0 B|OCk O ° Station Type:
Local Local
Block 1 Block 1

e Mode:TX/RX <:::> e Mode:TX/RX
¢ Block Number: 0,1 e Block Number: 0,1

¢ Reading Area: e Reading Area:

%MWO0 %MW10 %MW100 %MW110
eRX/TX Period: 200ms oRX/TX Period:
e Size:10 200ms
e Size:10

[Figure 6.2.1(A)] Block diagram of the data flow

There are 32 block numbers for sending, 32 for receiving when using the high-speed parameter to
send and receive data. A user can use block numbers by specifying from 0 to 31 for sending and
receiving data. When a sender sends data, it decides which data it should read and which block it
should send it to without specifying a destination station’s number. In the example, assuming that
station “0” specifies %MWO data as the area to be read, mode as sending in its parameter, and
then it sends data voluntarily through block number “0”. On the other hand, station “1” sets mode
as receiving, “0” as the station number, 0 as the block number, and %MW100 as the save area in
the High Speed Link parameters. However, a special attention should be given in this case when
the receiver should receive the data with the same block number as the sender. Since the sender

can send various block numbers with various station numbers, the receiver can receive the
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required data only after it confirms which data is sent in which block, and then sends the data
through the appropriate block number. In contrast, station “1” should only set the data to be sent
corresponding to the sending setup of station “0”, and station “0” should only set the receiving

setup corresponding to that of station “1”".

Sending setup for station “0”

Receiving setup for station “0”
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Setup of sending and receiving for station “0”

6-4



CHAPTER 6 HIGH SPEED LINK

Receiving setup for station “1”

Sending setup for station “1”
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Sending and receiving setup for station “1”
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6.2.2 Operation order of the High Speed Link

Parameter Setting

1 | Using Frame Editor

Project

High-speed
Parameter

{

Selecting High Speed Link

Parameter

3 | High Speed Link 1-4

Parameter Setting

(Link Setting)
4 | Network Type

®© FEnet
5 | Slot Number(0~7)
6 | Local station

Number (0~63)

{

High Speed Link Setting

Registration List)

Station Type
® Local

Station Number
(Station 0~63)

Mode
®TX or ®ORX

10

Block Number(0~63)

11

Area to be read/
Area to be saved

12

Period of TX/RX
(200ms~10sec)

13

Size(1~60 Words)

ﬂ<2:l

—

J

Download into the FEnet module after creating
the IP Address, High Speed Link, Station Number,
Media using Frame Editor (when using Frame,
switch the CPU to Stop mode, then switch the
power on again.)

Write the project and program on the GMWIN or
screen or open an existing project and program.

Setting corresponding with used communication
module number. (set 1 High Speed Link for each
communication module.)

Enter the type of network used, the slot number
and the number of the user’s station equipped
with the communication module by using decimal
system.

Specify local station’s number as TX (specified
automatically). Specify destination station’s
number as RX.

Able to specify up to 32 TX/RX block numbers.
TX/RX data is distinguished by each other’s
station number and block number.

Local TX specifies the area of its station to be
read. RX specifies the area of its station to be
saved.

Execute Compile/Make after completing the

parameter setting.
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On-line (after local
connection)
Writing
®High Speed
14 Link Parameter
®Parameter and
Program

: : Set the appropriate Link Enable for high-speed
Link Enable Setting link operation. When downloading the program

15 High Speed Link I:> and parameters, it is required to set the Link
1~4 Enable again because the existing Link Enable

:> Download the High Speed Link parameter and
program of the GMWIN into the CPU.

is off.
| 16 | Operate mode RUN
ﬂ Please write a program using an emergency flag
LIS GO against communication interruption, destination
1~16

station’s error, or/and a momentary power failure

of the remote module at time of communication.
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6.2.3 Setting the High Speed Link Parameter
The High Speed Link parameter sets the appropriate items by selecting the link parameter on the

GMWIN project screen. The setting order and the function of each item are as follows:
1) Setting the GMWIN project
The High Speed Link parameter is selected on the basic project screen [Figure 6.2.3(A)].

The basic screen of the link parameter appears [Figure 6.2.3(B)], and then the appropriate items

can be selected here.

[Figure 6.2.3(A)] Basic screen of the GMWIN project
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2) Selecting the link parameter
A) Setting method
Go into ‘High Speed Link Parameter’ by selecting the appropriate parameter on the basic
screen [Figure 6.2.3(B)].

[Figure 6.2.3(B)] The Basic Screen of the High Speed Link Parameter

B) Setting function

The High Speed Link items of [Figure 6.2.3(B)] mean that the maximum communication
modules are equipped according to the CPU type of the PLC. For example, the GLOFA-
GMR/GM1/GM2/GM3 CPU can have a maximum of 4 communication modules, and it can set
High Speed Link from 1 to 4. However, the GLOFA-GM4 CPU can only have a maximum of 2
communication modules. The High Speed Link 1 and 2 buttons are marked with a dark deep
color, and the rest is impossible to set. At this time, the High Speed Link number has nothing
to do with the mounted slot number. A user should set the slot number on ‘Setup’ for each
parameter, and only one High Speed Link parameter should be set for each communication
module. [Table 6.2.3(A)] displays the communication device to be mounted and the maximum
number of module for each CPU of GLOFA .
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e Maximum number of
Classification i
devices to be mounted
GMR GMR-CPUA/B 4 EA
GM1/2-CPUA 4 EA
GM1/2
GM2-CPUB 8 EA
GM3 GM3-CPUA 4 EA
GM4-CPUA 2 EA
GM4 GM4-CPUB 4 EA
GM4-CPUC 8 EA
GM6 GM6-CPUA/B/C 2 EA

[Table 6.2.3(A)] Relationship between the communication module and the CPU

3) Setting link parameter
If you select the appropriate parameter on the basic screen for the parameter setting [Figure

6.2.3(B)], the initial screen for the High Speed Link parameter setting appears like [Figure 6.2.3(C)].

[Figure 6.2.3(C)] Initial screen for setting the parameters
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The initial screen for the Parameter setting is composed of Link Setup and Registration List, and

the method and function of the setup of each item are as follows.

A) Setting the High Speed Link
‘Setting High Speed Link’ is used to set up the basic items of the communication module to
be set up in the parameter setting. Select the ‘Edit’ button in link setting [Figure 6.2.3(C)], and

then set the module type, slot number, and the local station’s number respectively [Figure
6.2.3(D)].

[Figure 6.2.3(D)] Setting the High Speed Link

Network Type: Select the type of communication module. FEnet should be selected.

Slot No: Select the position of the communication module. (Slot 0-7)

Self-sta No.: For High Speed Link, it has a station number the range of ‘0’ to
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‘63’. The local station number is a proper number. It distinguishes the
communication modules within the same network system. The station number
should not be repeated. The station must be used after you assign the station
number. (Self station no. has to be set up corresponding to the station number
for High Speed Link set using Frame Editor. If not, the station number set

using Frame Editor will be set as the station number for the high—speed line.)

B) Setting the Entry List

The Entry List is an area where you register RX/TX information of real data. The user should
set up from registration number ‘0’ in the registration list area after the ink setting. The Major
setting items are shown on the upper part of the menu in the Entry List. If the user selects the
appropriate list in [Figure 6.2.3(C)], the user can set up the appropriate items in the ‘Edit’
window for the High Speed Link [Figure 6.2.3(E)]. Screen ‘b’ of [Figure 6.2.3(E)] displays the
registration list when the TX parameter of the local station ‘0’ is set in the ‘a’ screen. You can
modify parameters by selecting the appropriate registration number on the screen in [Figure
6.2.3(E)].

a. ‘Item Edit’ screen for the High Speed Link
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Data length  of
sending/receiving
data

Mounted No. of the
Comm. module

Area in the CPU
for saving the
received data

Area to send
the data

Local Station,
Sending Block,

Period of
SendingReceiving

No. of separate
parameters (0~63)

b. Example of the setting the TX parameter

[Figure 6.2.3(E)] Screens of the High Speed Link parameter settings

The function of each registration items in ,a’ in the [Figure 6.2.3(E) is as follows:

- Reqistration Number: It means ‘0’ in Modify 0 in High Speed Link item 1'. It is also a

serial number showing the registered order. The user can set 64 numbers

from ‘0’ to ‘63'. It has nothing to do with the TX/RX order.

- Station Type: The station type the user wants to perform TX/RX with the Local is set
in the FEnet system.

- Station Number: When sending data of the setting item, the user sets the station

number. When receiving the data, the user should set the destination station

number. When sending data, the local station number is automatically set.
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Only when receiving data does the user have to set the destination station

number.

- Mode: Determine the TX/RX possibilities of the data block. Maximum 32 for each

TX/RX can be set, if setting is over 32, an error occurs.

- Block Number: A parameter set to receive and send a lot of data from various area
from and to one station, and it also plays a role to distinguish data from a
variaty of block. The station number and block number set from sending
station is transferred with TX data, and destination station saves appropriate
data in receiving area only when the number of station and block set in
receiving parameter of High Speed Link are the same each other, you should
set the block number with the station number all in RX/TX station. The block
number can be set maximum 32 settings from ,0’ to ,31’ for each TX/RX
toward one station. When setting block number, the user should not set a

variety of the same block numbers toward the same station number.

- Area: When sending data, you set an area where you read data to be sent. when
receiving them, you set an area where you save the data sent. Table 6.2.3(B)

shows the area to be set.

Mode TX RX
. Remark
Station type %IW | %QW | %MW | %IW | %QW | %MW
Area to be read Area is the CPU
(@] (@] (0] X X X
memory
Local
Area to be .
X X X (0] (o] O [This means the area.
saved

[Table 6.2.3(B)] Setting Area According to the Station Type

- Size: It means the size of data to perform TX/RX. Its unit is 1 word (16 dots). You can
set maximum 200 words for FEnet system. In case that data size set from
the receiving mode is smaller than the sent data, only the set size can be
saved in the saving area. Therefore, you can use by receiving selectively the

necessary ones of the data sent from sending station.

- TX/RX Period: The High Speed Link is a service, that performs TX/RX at the very time
of end of PLC program set by user. Thus, when the time of PLC program
scan is short like within several , communication module transfers data

according to the program scan, and the increase of communication volume
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due to that cause lowering of efficiency for whole communication system. To

avoid it, it enables a user to set RX/TX period, and the range of setting is

m

inimum 200  to maximum 10sec. When you do not set, the basic value of

200 is set automatically. TX/RX period means sending period when the

appropriate block is set as sending, otherwise, when it is set as receiving, it

m

eans period of checking period of data receiving of the appropriate block.

Sending period is parameter that determines the period of data transferring.

For example, the sending data set with its basic value of 200 is sent once

per 200 . If PLC program scan time is longer than the set sending period, it

is

sent at the time of the end of PLC program scan, and sending period

becomes the same as the scan time of PLC program. [Figure 6.2.3(F)].

PLC Program Scan Time (x)

Sending Period of
Setting (y)

a. Delay

EE——
<«—— Sending Start

Sending Delay(z)
Sending Delay Time: (z=x-Y)

time for sending data when the PLC program scan is longer than the sending

period.

A

Sending Period of Setting (y)

—_—
Sending Start

PLC Program Scan Time (x)

Sending Delay time: (z = 0)

b. Delay time for sending data when the PLC program scan is shorter than the sending

period.

[Figure 6.2.3(F)] PLC program scan and sending period
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In case of data sending, when the appropriate block data is received on the
set time, the appropriate TRX_MODE flag of link information should be on,
and if not, it should be off, then, it makes run-link and link trouble contact.
Therefore, you can check whether data are sent normally even after you set
above the sending period of the appropriate block set from destination station.
TX/RX time becomes different from the total amount of number of block for
High Speed Link setting and volume of TX/RX data per block and the total
amount of communications such as communication stations of network, let
alone the time of PLC program scan. Therefore, if you set TX/RX period,
you should set them referring to calculating the speed of the High Speed Link

in Chapter 6.2.6.
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6.2.4 Operation of the High Speed Link
Atfter the High Speed Link parameter is set, the user can start high-speed service by downloading
parameters with the PLC CPU parameter. If the High Speed Link parameter is changed, first
execute ‘Compile’ from the ‘Compile’ menu of GMWIN, and start the High Speed Link after

downloading parameters.

1) Parameter download

[Figure 6.2.4(A)] ‘Write’ screen

A user should save the edited high-speed parameter in the project file of GMWIN. If ‘Write’ is
selected after the user is connected with the PLC the on-line to the GMWIN main menu, the
‘Write’ screen of [Figure 6.2.4(A)] appears. If the user downloads the parameters by selecting the
High Speed Link parameter or parameter and program in the figure, the parameter is
downloaded using the program or by itself. At this time, ‘Enable LINK’ as operation information of
the High Speed Link turns off. Therefore, if the program is downloaded, the user must turn on the

appropriate parameter again in the setting of ‘Enable Link'.
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2) Operation of the High Speed Link

[Figure 6.2.4(B)] Setting Link Enable

If the parameter download is finished, and if ‘Enable Link’ is set in the on-line menu of

GMWIN, the ‘Enable Link’ command is delivered to the PLC. It is now ready for operation

It is only possible for the user to set ‘Enable Link’ only during stop mode of the PLC. If the
High Speed Link is operated by setting ‘Enable Link’, the High Speed Link can be
performed without any relation to the PLC action mode, parameter and information of
‘Enable Link’ that is backed up in the PLC CPU. Therefore, the data will be kept during
the power failure. Table 6.2.4(A) describes the relationship between the PLC mode and

the High Speed Link action.

L Parameter Link Enable High Speed
Classification , ) ) Remark
Download Setting Link Action
PLC Run X X ©) It is acting only
PLC Stop o] ®) 0 at the time of
PLC Pause X X o) ‘High Speed
PLC Debug X X e} Link Enable’.

[Table 6.2.4(A)] Relationship between the PLC mode and the High Speed Link
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6.2.5 High Speed Link information

1) High Speed Link information function

The High Speed Link service performs data exchange between 2 or more communication stations.
This offers the user the ability to confirm the High Speed Link service status using High Speed Link
information. It is possible confirm the reliability of data read from the destination station using the
High Speed Link. That is, the communication module offers information by the High Speed Link
when the High Speed Link is acting with the parameters set by the user after gethering the data
collected until the fixed time. Link information consists of the following: Run-Link (_ HSXRLINK)
allows the user to know all the information in the communication network; individual information
such as _HSXSTATE, HSXTRX, HSxMOD, HSXERR, informs the user of all the information from
Link Trouble (_ HSXLTRBL) and the communication status by 64 registration lists within the
parameters. The user can use the above information in the form of a keyword when editing the
program and monitoring the status of the High Speed Link using the information monitor. When
operating a variety of PLCs by using the High Speed Link, it should be used after the reliability of
TX/RX data is confirmed by using High Speed Link information such as Run-Link and Link Trouble.
Table 6.2.5(A) shows the function and definition of High Speed Link information.

e . . . High Speed
Classification| Run-Link | Link-Trouble [RX/TX Status| Action Mode Error .
Link Status
Information Total Total Individual Individual Individual Individual
kind Information | Information Information| Information Information| Information
Keyword
Name _HSXTRX[n] | _HSxMOD|[n]| _HSXERR[n] [ HSXSTATE
. HSxXRLINK | HSxLTRBL
(x=HS_Link [~ - (n=0..63) (n=0..63) |(n=0..63) [n] (n=0..63)
Number)
Data Type Bit Bit Bit-Array Bit-Array Bit-Array Bit-Array
Available ) . . . . .
) Possible Possible Possible Possible Possible Possible
Monitor
Program Use| Possible Possible Possible Possible Possible Possible

A) Run-Link (_ HSXRLINK)

[Table 6.2.5(A)] High Speed Link information

Run-Link displays total information to show whether the High Speed Link is normally operating

by the parameters. It is also a kind of contact containing an ‘On’ status until the ‘Enable Link’ is

turned off. It is turned ‘On’ under the following conditions.
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When ‘Enable Link’ is ‘On’.

When the registration list setting of the parameters is normally set.

When all the data in the registration list of the parameters is sent and received
corresponding to the service period.

When the status of all the destination stations set in parameter is in ‘RUN’ and there are no

errors.
Station 1 Station 2 Station 3 Station 4 Station 5
[ [ [ [ [
3 O 3 O 3 O 3 O O
(a) Configuration of the High Speed Link System
Station 1 Station 2 Station 3 Station 4 Station 5
TX: 2 Words TX: 2 Words
TX: 2 Words
RX: 2 Words RX: 2 Words
RX: 2 Words . .
i (1 station) (1 station)
(2 stations) TX: 2 Words TX: 2 Words
RX: 2 Words RX: 2 Words
RX: 2 Words . .
i (4 stations) (5 stations)
(3 Stations)

(b) Example of the parameter setting of the High Speed Link for each station

[Figure 6.2.5(A)] Conditions when the Run-Link is ‘On’

[Figure 6.2.5(A)] shows a configuration example of the High Speed Link system to describe the
conditions when the Run-Link is ‘On’. If 5 communication modules are connected to the network
[Figure 6.2.5(A)], and have the High Speed Link status with parameter contents of [Figure

6.2.5(B)], the condition when the Run-Link is ‘On’ in local station is as follows:

When the Link-Enable is ‘On’ in the local station (stationl).

When Local station (station 1) is in ‘RUN’ status.

When Local station (station 1) is not in the error status.

When the TX parameter data set in the local station (station 1) is sent corresponding to the
TX period.

When Data received from station 2, 3 are received corresponding to the RX period.

When the action modes of the destination stations (station 2, 3) and that are sending data
to the local station are in ‘RUN’ mode, and performs communication corresponding to

the RX/TX period.

6-21



CHAPTER 6 HIGH SPEED LINK

When the other destination stations’ (station 4, 5) action modes are set in the destination
station’s parameter (station 2, 3) of the local station (station 1) are in ‘RUN’ mode, and are

not in error status, and performs communication corresponding to the RX/TX period.

If all the conditions meet the qualifications, the RUN-Link of the local station is ‘On’. If the RUN-
Link is operating with PLCs of several stations that connected with each other through the High
Speed Link, the user can conduct the mutual monitoring of the data sent and received with
reliable communication. But, once the ‘RUN-Link’ contact is ‘On’ remains ‘On’ until the Link-
Enable is ‘Off'. Therefore, if the user monitors an abnormal status such as communication error,

the user should use the following Information Contact of Link Trouble.

B) Link-Trouble (_ HSXLTRBL x=High Speed Link Number (1~4))
It displays total information indicating if High Speed Link is normally operating by the parameter

set by the user. It turns ‘On’ when the Run-Link is off, and it turns ‘Off when the Run-Link is on.

C) RX/TX Status (_ HSXTRX[0..63] x=High speed Link Number (1~4))
Individual information showing the action status by the registration list of the High Speed Link
parameter, and also showing a maximum 64 of RX/TX information by the registration list. If
RX/TX action towards the registration item is done corresponding to the RX/TX period, the

appropriate ‘Bit’ turns ‘On’. If not, it turns ‘Off’.

D) Operating Mode (_ HSXxMODE]O0..63] x=High Speed Link Number (1~4))
Individual information showing the action status by the registration list of the High Speed Link
parameter. It shows maximum 64 action modes information by registration list as maximum
registration numbers. If the station set in the registration item is in ‘Run’ mode, the appropriate

‘Bit’ turns ‘On’. If it is in Stop/Pause/Debug mode, it turns ‘Off’.

E) Error ( HSXERR[0..63] x=High Speed Link Number (1~4))
Individual information showing the action status by the registration list of the High Speed Link
parameter, and also showing maximum 64 error information by registration list as maximum
registration number. The ‘Error’ displays the status overall, in which the PLC does not perform
the user program normally. ‘Off means that the destination station’s PLC is acting normally. ‘On’

means that the destination station is acting abnormally

F) High Speed Link Status ( HSXSTATE[0..63] x=High Speed Link Number (1~4))

Individual information showing the action status by the registration list of the High Speed Link
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parameter, and also showing maximum 64 High Speed Link status by registration list as
maximum registration number. If the RX/TX status of the appropriate list is normal, and the

action mode is in ‘Run’ status, with no error, it turns ‘On’. If not, it turns ‘Off’.

2) Monitoring the High Speed Link information

You can monitor the High Speed Link information using the monitoring function after connection on-
line to GMWIN. There are two ways to do this: To select the variable monitor from the monitoring

menu or to use the monitor link parameter.

A) Variable Monitor

Variable Monitor is a function to monitor only by selecting the necessary items by means of the
GMWIN flag monitor function. If the variable registration screen like [Figure 6.2.5(B)] appears
after selecting the variable monitor from the on-line monitor, you can select ‘Flag’ and then
directly register each high-speed information flag from the list of variable and flag registrations.
_HSXSTATE[n], _HSXERR[n], _HSxMOD|n], _HSXTRX|n] are flags for ‘Array’ type, and the user
should select the array number. The array number means the registration number within the
parameter. ‘X’ means the High Speed Link number. It has a range of 1 ~ 4 for the GM1/2/3 PLC
CPU, 1 ~ 2 for the GM4 PLC CPU.

After selection ‘Close’ after variable registration, a monitor screen [Figure 6.2.5(C)] appears. The

user can begin monitoring by pressing ‘Start’ from the tool box displayed on the right.

[Figure 6.2.5(B)] Screen for variable registration of the High Speed Link information
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[Figure 6.2.5(C)] shows the monitoring results by monitoring the first parameter of the High Speed

Link 1.
Yariable Resource | Instance | Yariable narne | Yariable walue |

Configuration global wariable Flag _HS1ERR[A] o

Resource global variable Flag _HSILTREL 0

+- Instance variable Flag _H31MO0[0] 1

Direct variable Flag _H31RLIMNK o

Flag Flag _H515TATE[0] 1

Flag _H51TR[0] 1

[Figure 6.2.5(C)] Monitoring screen for the High Speed Link information (variable registration)

B) Monitoring link parameter
If the link parameter item is selected from the monitoring menu of the on-line connection of
GMWIN, a screen for selecting the link parameter [Figure 6.2.5(D)] appears. If the user clicks
‘OK’ after selecting the parameters, a screen for monitoring the high-speed parameters [Figure

6.2.5(E)] is open. The set registration list is shown when it is monitored.

Yiew Compile Orline Debug Tod
Toolbar...

+ Stakus bar

Full Screen

B0 Project
£ Cukpuk
@ Yariable Manitar

I0= T/ Monitor

Link Parameker

Properties. .. Chr-

[Figure 6.2.5(D)] Screen for selecting the Link Parameter

For link parameter monitoring, the total information of RUN-Link, and Link Trouble is displayed at
the top of the screen in [Figure 6.2.5(E)]. Mode (operating mode), communication (RX/TX status),
individual information of error are displayed with registration numbers as many as set numbers.

[Figure 6.2.5(E)] shows the monitoring screen when 2 of High Speed Link parameters are set for

High Speed Link parameter 1 .
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[Figure 6.2.5(E)] Monitoring screen for the High Speed Link parameter
The selected High Speed Link parameters and information are all monitored after selecting the

High Speed Link information. It is possible to monitor the High Speed Link status with I/O data

because the set individual information values are monitored together.
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6.2.6 Calculating the speed of the High Speed Link

1) Introduction
The transfer rate of High Speed Link data can be fixed according to various factors. This is
because the data of a block goes through the same path as [Figure 6.2.6(A)] until it is saved in the

RX area of another station after being sent from a station.

PLC - CPU(A) PLC - CPU(B)
Data transferred by the communication Data received from the communication
module at the end of a PLC user program module at the end of a PLC user program
scan scan
Communication Module (Station 1) Communication Module (Station 2)
Sending when the module received the Delivering data by PLC after receiving the
token from the master station data

. Communication o
Data Sending Data Receiving
Cable

[Figure 6.2.6(A)] Data transfer path by the communication module

Sending data to other stations using communication similar to [Figure 6.2.6(A)], must go through 3
paths. The time spent on each path is crucial for the sending time.

Table 6.2.6(A) shows the major path of data transfer and the crucial factors influencing the time of

each path.
ltem Path Factor influencing on time
PLC CPU(A) » Communication Module i
1 i Program Scan Time of PLC-A
(Station 1)
5 Communication Module (Station 1)-> Communication Scan
Communication Module (Station 2) Time+Communication O/S Scan Time
Communication Module (Station 2) > i
3 Program Scan Time of PLC-B
PLC CPU(B)

[Table 6.2.6(A)] Data Transfer Path and Time Factor
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Data transfer from the PLC CPU to the communication module or from the communication
module to the PLC CPU is done at the finish time of the PLC user program. The scan time of the
PLC user program becomes a crucial factor for data transfer. If ‘PLC Info’ is selected from the
on-line menu of GMWIN, the user is able to know the maximum, minimum and current time of
the program scan. Furthermore, if the communication module wants to send its data, it must
perceive that there is free time in the communication cable, and it is fixed according to IEEE
standards 802.3.

[Figure 6.2.6(B) shows the points of sending time according to the PLC program scan time and

communication scan time.

T1
Scan time of
T scan A T scan A T scan A
PLC-A
PLC Scan time
(Tdelay_plcl) ;
< >
. Delayedlsending time of Comm.(T delay_com)
< ': T2
Scan time of Tcom
T com_scan T com_scan
Comm. ~scan
Delayed
i Scan time
(Tdelay_plc2)
<+—>
Scan time of
T scan B T scan B T scan B
PLC-A

[Figure 6.2.6(B)] Relationship between the PLC scan time and communication scan time

In [Figure 6.2.6(B)], the PLC-A station transfers TX data by means of the communication module at
T1, and it is the point of time when the program of PLC-A is finished. Therefore, the time is delayed
as much as delay _plcl. The Communication module can transfer data after waiting for the

communication
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scan delay time (Tdelay_com) after it receives data from the PLC. It can be delayed as much as
Tcom_Scanl for the longest time delay. In PLC-B as well, as the communication module transfers the
received data to the PLC after waiting for 2 hours (Tdelay plc2), a delay factor as much as a
maximum Tscan2 comes into existence. Like [Figure 6.2.6(A)] and [Figure 6.2.6(B)], the
Communication delay time is fixed according to a variety of factors such as total number of
communication stations, and program volume OS scan time of the communication module. Since it
is difficult to calculate the value of such factors, a method to easily calculated the time is presented

here.

2) Method for calculating the speed of the High Speed Link
The user defines the High Speed Link as the maximum time spent by a block of data from PLC-Ato
PLC-B using an example like [Figure 6.2.7(B). It is calculated after you grouping the speed
calculation of the High Speed Link into a complicated system or a simple system. The complicated
systems more than 10 communication stations and sends data numbers 512 bytes. A simple
system has less than 10 communication stations, and the sending data numbers are under 512

bytes.

A) Simple system
The speed of the High Speed Link can be determined using the simple calculation system like
formula 6.2.6(A). The total number of communication stations is under 10, and the total volume of

the sending data is under 512 bytes.

St=P_ScanA+ C_Scan + P_ScanB [Formula 6.2.6(A)]

(St = maximum transfer time of High Speed Link
P_ScanA = maximum program scan time of plc A
P_ScanB = maximum program scan time of plc B
C_Scan = maximum communication scan time)

Using formula 6.1, C_Scan can be determined with the following simple formula.

C_Scan=Th x Sn [Formular 6.2.6(B)]
(Th = Time of data transfer from a media per 1 station (IEEE standards 802.3)

Sn = Total Station Number: Total Communication Number)

B) Complicated system
The speed of the High Speed Link can be calculated using the complicated calculation system

like formula 6.2.6(C). The total number of communication stations is over 10, and the volume of
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the sending data is over 512 bytes.

St=Et x To x Ntx + Mf [Formula 6.2.6(C)]
{ Et = Effective Tx Ratio(Effective Transfer Ratio)
To = Octet time (Transfer Time of 1 Byte)
Ntx = Total Tx number
Mf = Margin Factor}
Each term is determined as follows:
Et=St x Nf [Formula 6.2.6(D)]

{St = Total Communication Station Number
Nf = Constant Value of the Network Factor according to
Communication System Characteristics, and 1.5 in FEnet

System}
To = {octet time. Spent time when 1 byte of data is transferred through

serial data. Its value is as follows:

- FEnet: 0.8 }

Ntx = The total TX data number. It is calculated by including variable service

numbers. It is calculated as follows.

- FEnet: Sum of the numbers of TX bytes of the High Speed Link + FB

+ Service data number of local station x 1,024
Mf = Margin factor. It is namely a margin value for factors not expressed by
the above formulas such as the O/S scan time of the communication

module. It is determined as follows.

- FEnet: 25
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6.2.7 Example of the High Speed Link between PLCs of FEnet
The setting method of the High Speed Link parameter is described to perform data

communication through the I/O structure like table 6.2.7(A) in the GLOFA FEnet system.

n Dedicated Network of Ethernet l / M
Station 1 Station 2 Station 3
) () )
w w w
g % el el = g (.8 el g % el
;UCEOOOOO ;UCEOOOOO ;UCEOOOOO
os} w os}
GM1-CPUA GM2-CPUA GM3-CPUA
[Figure 6.2.7(A)] I/O structure and RXTX data
I/O Structure (All
Structure of TX/RX i ( TX Area RX Area
Stations are equal)
GM1 X %IW0.2.0(4Word) -
( Stationl) | RX: <-- GM2 Slot 0: FEnet -- %MWO(4Word)
ot 0: FEne
GM2 TX Slot 1: Output 32dots %IW0.2.0(4Word) -
(Station2) | RX: <-- GM3 | 2j mpupt 32 dots -- %MWO(4Word)
GM3 TX ' %IW0.2.0(4Word) -
(Station 3) | RX: <-- GM1 -- %MWO(4Word)

[Table 6.2.7(A)] /O Structure and TX/RX data

In the example, the GM1/2/3 CPU’s send 4 words as an input value of slot number 2, and they
output data sent from the destination station with the output module of slot number 1 after saving
them in %MWO. The parameter configuration of the High Speed Link and the program to exchange
data is described in [Figure 6.2.7(B)] and [Figure 6.2.7(C)]. [Figure 6.2.7(B) is an example to
‘MOVE’ data saved in %MWO to %QWO0.1.0 using the monitoring flag of High Speed Link RX/TX.

6-30



CHAPTER 6 HIGH SPEED LINK

A) Editing the user program

_HST1ELIMKE _HSTLTREL  MOVE <4———  performs when information of
I I#——EN EMO-

the High Speed Link is normal.
(When RUN-Link is ‘1’, and Link

AMUO - INT OUT - 0W0.1.0

Trouble is ‘O’)

[Figure 6.2.7(B)] Example of a user program (GM1/2/3 are common)

[Figure 6.2.7(B)] is a program example 1. It allows the system to output RX data, %MWO,
through the output module of slot number 1 when the High Speed Link is normal
(_HS1RLINK=1, HS1LTRBL=0). Using the program by mixing the information of Run-Link and
Link Trouble like [Figure 6.2.7(B)] can raise the reliability of your work.

B) Setting parameters for the High Speed Link

In the system like [Figure 6.2.7(A)], the user should edit the map for RX/TX data like table
6.2.7(A) after writing a user program like [Figure 6.2.7(B)]. This allows stations 1,2,3 to
exchange data like table 6.2.7(A). The user also has to edit the parameters of the High Speed
Link, and then download with the PLC to send and receive data like table 6.2.7(A). The user is

able to start the High Speed Link according to the following order.

(1)Download the station number and parameters (using Frame Editor), Connect the
communication cable.

(2) Edit the user program (for each station).

(3) Editing a map to send and receive data.

(4) Set parameter in ,Setting High Speed Link parameter’ of GMWIN.

(5) Perform 'Compile’ and ‘Make’ in the compile menu.

(6) Execute 'Writing program and parameter’ in the on-line menu.

(7) Set ‘High Speed Link Enable’ corresponding to the setting number by selecting

‘Enable Link in the on-line menu.
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(8) Change mode into ,Run’in on-line menu.
(9) Check for High Speed Link status through link parameter monitor.

(10) If an error occurs, repeat the procedures from the number 1.

An example of setting the parameters of the High Speed Link is described below. Set the basic
items by selecting ‘Edit’ in the link setting on the screen of High Speed Link setting [Figure
6.2.7(C)]. First, set the module type to ‘GLOFA FEnet, and select ‘OK’ after setting the
installation position of the FEnet module and station number of the High Speed Link.

After that, set the RX/TX parameter setting from number ‘0’ on the registration list of [Figure
6.2.7(C)]. For example, the station type for station ‘1’ is local. Since RX/TX is composed of ‘0’
block, RX/TX are configured with one parameter respectively. After you set RX/TX area
according to the RX/TX map, set the RX/TX period by calculating the RX/TX time according to
‘6.2.6 Speed Calculation of the High Speed Link’. Here, 200 s set as a basic value. A, B, C of
[Figure 6.2.7(C)] show the results, in which the parameters in GM1,GM2,GM3 are set with the

above method.

A. Parameters of the High Speed Link of GM1 (Station 1)
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B. Parameters of the High Speed Link of GM2 (Station 2)

C. Parameters of the High Speed Link of GM3 (Station 3)
[Figure 6.2.7(C)] Examples of parameter settings for the High Speed Link
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The user downloads in the on-line menu into the appropriate PLC, and sets ‘Enable Link’ after
editing the program and parameters and ‘Compile’ in the compile menu like the [Figure 6.1.7(B)]
and [Figure 6.2.7(C)]. The High Speed Link begins to perform RX/TX according to the set
parameters. The user can start the system after turning on the PLC mode to ‘Run’.

If the user downloads parameters of the High Speed Link, ‘Enable Link’ automatically becomes
‘Disable’. It is only possible to set ‘Enable Link’ only during the stop mode of the PLC. (the user

should download the station number into the FEnet module for each CPU in Frame Editor)

C) How to determine the speed of the High Speed Link.

This example is for a simple system. The communication modules of 3 stations sends and
receives data of 4 words each. The period setting of RX/TX can be easily determined using
the formula for speed calculation for a simple system in the ‘Speed Calculation’ section of
Chapter 6.2.6.

St=P_ScanA+ C_Scan + P_ScanB

(St = maximum transfer time of High Speed Link
P_ScanA = maximum program scan time of plc A
P_ScanB = maximum program scan time of plc B

C_Scan = maximum communication scan time)

P_ScanA, P_ScanB are the scan times of the GM1, and GM2 PLC. Thus, supposing that the
time is 5 each in the above example, (it is possible to confirm it by selecting ‘On-line/PLC

Information/System Information’ in GMWIN)

C Scan=Th x Sn
(Th = Time of data transfer from a media per 1 station (IEEE standards 802.3)

Sn = Total Station Number: Total Communication Number)
In this case, Sn = 3, This 2.3 in FEnet, CScan = 6.9 . Therefore, St = P_ScanA(=5 ) +

P_ScanB(=5 ) + CScan(6.9 ) =16.9 . This means that the RX/TX period should be set

above 17

6-34



CHAPTER 6 HIGH SPEED LINK

6.3 The Redundancy System of the High Speed Link

6.3.1 Introduction

The redundant system used by the FEnet module is a network redundancy that sends and receives

the same data at the same time with 2 networks configured by the FEnet module using

communication like [Figure 5.3(A)]. High Speed Link Redundancy of the redundant system

performs by adding special functions to the existing High Speed Link service. For the basic settings

of the High Speed Link and its operation, see section ‘6.2 High Speed Link'.

The difference between the redundant system and single system is as follows:

1) Communication length

Communication point to be set in a block of redundant CPU (GMR-CPUA) is fixed at a maximum
59 words in all networks of GLOFA.

Comparision of

Redundancy of

of words to be set
per block

CPU with Redundant CPU In the case of single
GM1/2/3 CPU
redundant (GMR-CPUA/B) system
) i (GMx-CPUA x=1,2,3)
configuration
Maximum number
59 words 200 words 200 words

[Table 6.3.1(A)] Communication length of a redundancy system per Block
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2) Communication data format
If the TX/RX area is set in the High Speed Link parameter and the block is used in the redundant
system, the serial number for the redundant process should be placed before the first word of the

data area.

A) Single system (Existing system: GM1/2/3/4)

Word number set per block: maximum 60 words

Data

% Start point address of reading area when sending or saving area when receiving

B) Redundant system of the CPU (In the case of GMR-CPUA )

Word number set per block: maximum 59 words

Data

Serial Number(1Word) Start point address of reading area when sending or saving area when receiving

% Automatically inserted when sending and automatically removed when receiving in the redundant CPU

Data format really sent and received (word number set per block + 1

Serial Number(1Word) Data

C) Communication with GMR-CPUA in GM1/2/3 CPU with network redundancy

Word number set per block: maximum 60 words

Serial Number(1Word) Data(Word number set per block-1)

N % Start point address of the data area for a user to communicate with
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In this serial number, 1 added value must be written in this place from the user program at every period of

RX/TX of the appropriate block when sending. When receiving, the serial number set from the partner

station’s CPU is recorded.

D) Communication with GM1/2/3/4 CPU in GM1/2/3 CPU with network redundancy

Word number set per block: maximum 200 words

Serial Number(1Word) Data(wWord number set per block-1)

N % Start point address of the data area for a user to communicate with
In this serial number, 1 added value must be written in this place from the user program at every period of

RX/TX of the appropriate block when sending. When receiving, the serial number set from the partner

station’s CPU is recorded.

1) When you perform High Speed Link through redundancy in the GM1/2/3 CPU system, %M area must

be used.
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6.3.2 Using HS_LINK

1) HS_LINK in a redundant CPU system (GMR-CPUA)
Setting and operation of HS_LINK in a redundant CPU system is the same as that for a single

system.
Dedicated Network of Ethernet 1 l / .
Dedicated Network of
Ethernet 2 2 2
O 7 / 0
ala [8 ala @ & (8
ol I I (G il o (= 2 T S [ Il sloFRF Il el
=FEERICFEREERS = el jull ulll (S8 (ol o ol (ol (&)
SEEGEPIIPI FEFIE 5 |5
W w w |o
Redundant CPU system(GMR-CPUA) Single CPU system(GM3-CPUA)

[Figure 6.3.2(A)] Configuration of the redundant CPU

In a redundant CPU system, the redundant CPU performs a HS_LINK parameter at the same
time. In the above figure, the same configuration of the communication modules and systems

are placed on both sides. Both CPU and the communication module perform a program and a

communication parameter.

1) Configurating the dual system with Ethernet, the HS_LINK station number of both FEnet
communication modules, which are installed in a base at the same time, must be set equally. That
is, the system configuration of both networks and parameter settings must be the same. But, the

IP adress can be set differently.
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- TX of HS_LINK
The TX of HS_LINK in a dual CPU system sends data by the communication module to the

TX area set in the parameters through each communication module. A serial number is
added at every period of TX. The serial number increases in accordance with the CPU
synchronization, and each block has its own serial number. Since the processing of the serial

number is automatically performed, no additional work is needed in the user program.

- RX of HS_LINK
For RX of HS_LINK, the serial number and the data from the communication module are

processed in each CPU. Processing of the serial number of RX data is automatically
performed. Therefore, no additional work is needed in the user program. The method to
process the RX data of each CPU is as follows. Each CPU allows the user to save the latest
data between two data (the data with the larger number of the two RX data) received through
communication module A and B from the other station. In case that the data of only one side

is received, it compares it with the current serial number. If the data is larger than that, they

will be saved.

- Processing HS_LINK Information
HS_LINK information registers the information made in the communication module A and B by
OR (operation) in the flag of HS_LINK information. If HS_LINK information monitor is executed,
the user can see the information of communication module A and B.

2) HS LINK in a single CPU system (GM1/2/3)

Dedicated Network of Ethernet 1

S
~
|

[
Dedicated Network of
Ethernet 2
u o/ / a
0 10 8 oM (@ 8 8 8
ol I I (G il o (= T S [ Il sloFRF el
=FEERICFEREERS = el ull ulll IS8 (ol (o ol (ol (&)
=EEP w =IE = = |=
W w w |o
Redundant CPU system(GMR-CPUA) Single CPU system(GM3-CPUA)

[Figure 6.3.2(B)] Configuration of a redundant system
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The parameters with the same contents are performed in two communication modules of a single
CPU system. In the above figure, two communication modules are installed and the
communication parameter with the same contents are processed in both communication
modules.

When setting the parameters in a single CPU system, take the following into account.

1) The station numbers of the two FEnet communication modules are the same. (Both networks have
the same configuration.) The IP address can be set the same or with as another Class.
2) You should assign HS_LINK in each communication module. (Example: 1 HS_LINK, 2
HS_LINKs.)
3) Setting of each block set in High-speed must be the same except for the RX area and slot number.
4) The RX area of the blocks set in both parameters should not be duplicated between two parameters.
5) The TX block number of the parameter set as a TX block must be at least 2 (including the serial
number).

- TX of HS_LINK

TX of HS_LINK sends data to each communication module after it fixes the serial number added
by each TX period in the TX area set from the parameter in a single CPU. For the serial number, the
data added at each TX should be written into the serial number position of the data in the user

program.

- RX of HS_LINK
RX of HS_LINK reads the received serial number and data from both sides. It compares their
serial numbers and then edits HS_FB to save the latest data (the one with the larger serial

number) of both data sets.

- Information Processing of the HS_LINK
Information processing of HS_LINK manages information of each communication module
used in HS_FB. It does not send abnormal data of _HSx MODE, HSx_ RLINK, HSx TRX
between the two communication modules (between the two networks). Therefore, when
editing the user program, please edit it using the information flag of HS_LINK like the example

in Chap. 6.3.3, to ensure reliability.

6-40



CHAPTER 6 HIGH SPEED LINK

3) Function Block HS_FB (RX program for the latest data of HS_LINK)
It compares data input through two communication modules using HS_FB in the redundant library

of the Function Block, and it selects the data entered first. The description of each function is as

follows:
Function Block Description
Input
EN: Demanding Execution of the Function Block from the rising
edge
(0 -1)
HS_FB MOD_A: Used to confirm if the HS_LINK parameter of
Communication module A is in normal RUN
BOOL — EN END [~ BOOL
(_HSxMODJy])
BOOL —| MOD_A MOD_B: Used to confirm if the HS_LINK parameter of
communication module B is in normal RUN
BOOL — MOD B
- (_HSxMODIy])
UINT —] RX_SRIA RX_SRI_A: Specifies the word area with a serial number in RX

data from the HS_LINK of communication module A.
RCV_AI: Specifies the RX area from the HS_LINK of
UINT —] RX_SRIB communication module A.

ARRAY =] RCV Al

ARRAY | Rev Bl RX_SRI_B: Specifies the word area with a serial number in RX

data from the HS_LINK of communication module B.
ARRAY =1 RCV_ RCV_BI: Specifies the RX area of the HS_LINK of

DATA communication module B.

Output

ENO: On if the Function Block is normally operating normally.

RCV_DATA: Specifies the area to save the last data after
comparing the HS_LINK input data of

communication modules A and B.

EN

It is active at the rising edge as a condition of HS_FB start.

MOD_A, MOD_B
It uses the HS_LINK flag _HSxMOD]y] to confirm if the HS_LINK parameter of
the communication module A and B is operating normally. This flag is the
individual HS_LINK parameter as Action Mode Information, the appropriate bit of
this flag is ‘ON’ if the station in the registration is in ‘RUN’ mode. If it is in
STOP/PAUSE/DEBUG mode, it turns ‘Off'. The letter x in the flag means the
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number of the currently used HS_LINK number. That is, when the editing the
HS_LINK parameter, it is possible to set from HS_LINK1 to HS LINK4. It is for
setting parameter to each communication module because it is possible to install
up to communication modules into base board. User records currently used
HS_LINK (setting range ; x=1~4). In flag, you perform RX/TX toward each station
after editing total 64 individual parameters in HS_LINK parameter. The alphabet
y means the appropriate parameter number of RX parameter to be applied in the

current HS_LINK parameter.

RX_SRI_A, RX_SRI_B
It specifies the area of the serial number in the HS LINK data received from
communication modules A and B. For example, communication module A receives
HS LINK data sent from the other station from %MW10 to %MW20, When
communication module B receives data from %MW30 to %MWA40, it writes the head
address of the received data because the serial number is fixed at the data head
sent from the other station to select them. In RX_SRI_A, as in the case of [Figure
6.3.3(B)], it defines %MW10 as the data position using variables such as
HS RX_ SRI_A (data type: UINT). In RX_SRI_B, it also defines %MW30 as the data
position using variables such as RX_SRI_B (data type: UINT).

RCV_Al, RCV_BI

It specifies the rest of head address in the HS_LINK data sent from the other station
except for the serial number. For example, when it receives data in communication
module A from %MW10 to %MW20, communication module B receives
from %MW30 to %MW40, as in the figure below. Data of the communication module
A specifies %MW11 to %MW20 as positioning using an ARRAY variable such as
RCV_A (data type:WORD), and communication module B specifies %MW31
to %MW40 as positioning using an ARRAY variable such as RCV_B (data
type:WORD).

ENO

’On’ when the Function Block is normal.

_RCV_DATA
It finally saves the data received after comparing the data’s serial number input from
two communication modules. As in the example, it specifies the position to be used
by the final user using the ARRAY variable such as HS_RDATA. (data type: WORD)
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6.3.3 Example between redundant CPUs and GM3 for HS_LINK

The following system configuration is an example in which it performs a HS_LINK with

communication a redundancy in redundant PLC and GM3 PLC.

Dedicated Network of Ethernet 1
o /{/ .
Dedicated Network of
Ethernet 2 2 2
L 7 / i
Station 0 Station 0 Station 1 Station 1
& [a [a & [o |a 8 (8
sl lolclcRlelR I~ oo |- |B skl el
=nEERICFIEEREERE = el ull ulll (S8 (ol (O ol (ol (&)
=l B ES > o = S 5 |5
w w w |w
165.244.149.108 165.244.149.108 165.244.149.109/165.244.149.109
Redundant CPU system (GMR-CPUA) Single CPU system(GM3-CPUA)
[Figure 6.3.3(A)] Redundant CPU and network redundancy for the GM3 PLC
A user defines the data of RX/TX as follows:
RX/TX Structure Reading Area Saving Area Block Number
Redundant CPU TX: 10words %MWO -- 0
(Station 0) RX: 59words - %MW100 1
A side: %MWO
TX: 60words , -- 1
GM3 CPU B side: %MWO0
(Station 1) A side: %MW100
RX: 11words -- ) 0
B side: %MW200

[Table 6.3.3(A)] Data Definition

- Operation Order
1. Assign the station number of the communication module (ex. G3L-EUTB, use Frame
Editor) and connect to the communication cable.
Edit the user program (edit by each PLC)
Edit the map of data RX/TX ([see table 6.1.10(A)])
Set the parameter in 'HS_LINK parameter setting’ of GMWIN.
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Perform 'Compile’ and '"MAKE' in the compile menu.

Execute the program and 'parameter writing’ in the on-line menu.

Set a suitable HS_LINK Enable for selecting number by selection oft HS_LINK
Enable’ in on-line.

Change the mode to 'RUN’ in the on-line menu.

Check the HS_LINK status through the link parameter monitor.

If an error occurs, repeat the procedure from
1) Program editing of the redundant CPU (GMR-CPUA) side
A) Select the first HS_LINK.
If the HS_LINK parameter is selected in the project after opening or editing the project for

redundancy, the following screen appears. Select one of the 4 HS LINK1~4. HS_LINK1 is

selected here.
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B) If HS_LINK1 on the above screen is selected, the following screen appears.

C) Set the link setting as follows after selecting 'Edit’ in the link setting on the B screen.
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D) Set the RX/TX parameter after selecting number 0 in the registration list.

For the TX parameter

For the RX parameter
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E) The following is set if operation 1 to 2 is executed.

F) Now, select 'Close’ after setting the HS_LINK parameter . Write the PLC program after editing

the user program and executing 'Compile -> Build All".

G) Confirm whether the communication for the set parameter is normally operating by selecting
'On-line/Link parameter’ and Monitor/HS _LINK1 after changing the PLC mode to RUN (the
appropriate program and HS_LINK parameter in the other station must be normally operating

after the download as well).
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A

In '1(1,1)’, the left '1’ inside the parenthesis is the
communication status of the communication
module installed in the left GMR-CPUA. The
right 'l inside the parenthesis is the
communication status of the communication
module installed in the right GMR-CPUA. The
‘1’ outside the parenthesis is the value which the
operating (OR) status of the inside parenthesis
indicates.

In the above screen, if the communication of the ‘Run Link’ mode is ‘1’, and ‘Link Trouble is
‘0", this means that there is normal communication status. The above screen shows that the
communication with the other station is normal. To confirm the value to be communicated,

select the direct variable %MW2100 in 'On-line/Monitor/Variable Monitor’.
2) Program editing of the GM3
A) Select HS_LINK.
Select the HS_LINK parameter in the project after opening or editing the new project for GM3.

The following screen appears. Select one of 4 HS_LINK1~4. High Speed Link 1 is selected to

define the first module of the 2 FEnet communication module.
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B) If you select High Speed Link 1 in the above screen, the following screen will appear.

C) Select ‘OK’ after the link setting as follow and select 'Edit’ on the previous screen.
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D) Set the RX/TX parameter after selecting number 0 in the registration list.

For TX Parameter

For RX Parameter (Selecting 1 in the registration list)
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E) The following is set if operation 1 to 2 is executed.

E) Select 'Close’ after the HS_LINK parameter setting of the first FEnet communication
module. For the second communication module, set the HS_LINK via the process from Ato
E. At this time, select HS_LINK 2 and slot number 1, and save the saving area of the RX
data %MW200. It is not to be the same as the saving area received in the first module.

After setting, the following screen appears.
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G)The following is for editing the user program.
One program is to fix the serial number at the first word when sending. The other is to save only
one data set after comparing the serial numbers of the two communication modules in the

HS_LINK parameter.

How to fix the serial number at TX

Save in %0MWO with serial number edited

_T200ME A0 HOVE ‘
S | —— Ewu(
Increment of serial number(_/TZOOMS) SERIAL - INT OUT - SERIAL [ SERIAL | INI QUT- EMIO
must be equal to the TX period of the
TX parameter. Variable SERIAL is INT e
type.

I

_T200MS: must be identical to the RX period of
the RX parameter.

_HS1MODJ[1]/_HS2MOD[1]: receives data when
the destination station's mode is ‘1'.

Program editing at RX

| How to get RX data RX_SRI_A/B: variable showing the serial number
Hs HLY from thef data received in each Enet
_T200MS  HS_FB module.
P EN ENO- (9%MW100). Variable of the UINT type
RCV_A/B: shows the data area received in each
_H3THOOL 1 Enet module. Variable of the UINT Array
] 'EDD— ~ H3_ROATA type. Set more than the volume of the RX
_Hszwon 1 data.
] - MO0_ HS RDATA: area (%MW1) of data saved to be
B finally received out of each Enet
module. Variable of the UINT Array
H}{_SHI_A-E}F_E type. Set more than the volume of the
- RX data. Volume of RCV_AB is
RCY_4 -E[li'-.-'_ identically set.
Assigned area of the memory address for
RA_3RI_B- E'T:—E variable.
. RX_SRI_A: %MW100 (1word)
RCV B -RCY RCV_A: %MW101 ~ %MW110 (10word)
Bl RX_SRI_B: %MW200 (1word)
RCV_B: %MW201 ~ %MW210 (10word)

[Figure 6.3.3(B)] Example of Function Block HS_FB
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H) Write in the PLC after selecting 'Compile -> Build All’ from the above program.

1) Set as follows after selecting 'Link-Enable’.

J) Confirm whether the communication for the set parameter is normally operating by

selecting 'On-line/Link parameter’ and Monitor/HS_LINK1 after changing the PLC mode to

RUN.
E " HS Link Parameter] Monitor

Run_Link:1 Link_Trouble:D

Ho  Type Class From Area To Area $ize Mode Trx Error 2
] Locall.Sendt D{2080ms) B3] 68 1 1 0 b
1 Localf.Received D{280ns) 2180 11 1 1 0

2 0 0 0

3 0 0 ]

b 0 0 0

g 0 0 0

] 0 0 0

7 0 0 0

8 0 0 0

9 0 ] 0

18 0 0 0 i

The above screen shows the situation of HS_LINK1. If the communication of the ‘Run Link’
mode is ‘1’, and ‘Link Trouble is ‘0’, it means normal communication status.

Please confirm HS_LINK 2 in the same way. To confirm the value to be communicated, select
the direct variable %MW100/200 or the variable RX_SRI_A/B,RCV_A/B,HS _

RDATA in 'On-line/Monitor/Variable Monitor’.
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CHAPTER 7 GMWIN FUNCTION BLOCK

7.1 Overview

The Function Block is used to communicate between Ethernet communication modules of the local
station and the destination station. It can also be used for communications between multiple stations
using TCP/IP or UDP/IP. There are two methods to communicate using the Function Block. The
single communication method uses only the Function Block to communicate independently. The user-
defined communication method uses Frame Editor.

This chapter describes the kind of Function Blocks provided to the user and their uses.

The following displays the program editing order when using Function Block.

Download into the FEnet module after editing the
Parameter/Frame Editing IP Address, HS_LINK, Station Number, Subnet
" Mask, Gateway address, Frame, etc using Frame
—> ’ ’ ’
1 Wr_|t|ng .{?lfter Frame Editor (when using Frame, switch CPU to Stop
Editor editing mode, then switch power on again.)
l
Project — | Write project and program on the GMWIN screen
2 Generating or Opening or opening the existing project, and program.
Program
J
Writing Program Confirm the I/P address of the communication
Writi P ih | = module of the user's station and parter station.
3 nting - Frogram - wi HS_LINK station number, slot position, etc. and write
LD/IL I a program for an emergency using the proper flag.
Compile/Make
4 | Compile or Make
l
On-line Connection
5 |Connection
l
On-line/Writing
5 © Parameters and
Program
l
Ontline/Mode Switchover Confirm the action of the status of the program
| : = using the monitoring function when it is started. If
7_| RUN Operation Mode an error occurs, determine the cause of the error
l using the STATUS value in the Function Block.
Apply 1 to 7 process to the
Destination Station.
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7.2 How to Use Function Blocks

1) FEnet Function Blocks

The Function Block can be divided into 5 types according to its service.

Function Block Types Services
When you establish a logical communication channel with the
E_CONN . .
~ destination station.
Sending data from the local station to the destination station using
TCP_SEND
- TCP/IP.
TCP_RCV Receiving data sent by the destination station using TCP/IP.
Sending data from the local station to the destination station using
UDP_SEND
- UDP/IP.
UDP RCV Receiving data sent by the destination station using UDP/IP.

[Table 7.1.2] Types of Function Block

2) Structure of a Function Block
Following figure displays Function Block Structure.
Instance name (the name given to
Name of the / distinguish various Function Blocks or the
Function Block \\ ! !

-

Function Blocks with the same function).

1

Output the results of the

Conditions to input the

. . Function Block execution.
Function Block execution.

* Output results can be shown on the left according the Function Block.
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Common |/O of each Function Block is described below.

Input )
REQ: I—

Used for the start condition of the Function Block except for the E_CONN
Function Block. The Function Block starts at rising edge of ‘0’ to ‘1’. Once it is
started, it will not be influenced before it receives response from the destination
station. The Function Block is not influenced as far as the NDR(DONE) or ERR
bits are not set. It restarts in the next scan after the bit of NDR or ERR is set.

When the level is ‘1’, the Function Block starts. When service is underway, ‘1’ must
be maintained (it applies to only to E_CONN Function Block: BOOL type).

After the service is completed, ‘1’ must be continuously maintained. If the EN bit
keeps ‘1’ after the ERR bit is ‘ON’, the Function Block will ask for service for
communication channel establishment in the next scan. If the value is changed
from ‘1’ to ‘0’, it will ask that the established channel should be normally resolved.

NET_NO:
It specifies the communication module to perform for the main Function Block
installed in the main base. It is the slot position installed by communication at the
main base, and by the slot position of the main base, slot number ‘0’ is next to
CPU, and increases ‘1’ by ‘1.
(Available area: 0 ~ 7))

POWER | CPU | NET_NO NET_NO NET_NONET_NO | .....
#0 #1 #2 #3
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IP_ADDR:
The IP address of the communication module of the destination station or the local
station. It specifies the IP address necessary when communicating or establishing a
channel. It needs the IP address of the destination station or the local station
according to the Function Block (Please refer to each Function Block).
Example) ‘150.150.42.150’

D_PORT:
The port number of the destination station’s communication module (Setting between
h'400 - h'7fff).

SD_PORT:

The port number of communication module of the local station (Setting between h'400 -

h'7fff).

CH_NO:

The channel number to be established (selected by user).
Able to select at least 16 channels from channel number ‘0’ up to ‘16’, It is not
possible to use the same channel number for two Function Blocks within a program.

ARR_CNT/DATA:
The data volume to be sent and received. The volume of transferred frame can be up
to 1,400 bytes. However, for the redundant system of GMR, the volume of

transferred frame is limited to 120 bytes.

Output )

NDR:
After the Function Block is started, and data is received normally, it turns ON and
then it turns OFF until the next Function Block is started.

ERR:
After the Function Block is started, and an error occurs, it turns ON, when the
next Function Block is started. If an error occurs, data is not received. (For error
codes, refer to the appendix * A3. Error Code’).

STATUS :
After the Function Block is started, and an error occurs, the ERR turns ON, and a
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detail code value of the error will be displayed. It keeps its value until the next
Function Block is started.

Requirements of the Function Block

1) The Requirements (REQ) of the Function Block should be restarted after the previous

execution is normally completed (after ‘NDR’ turns ON).

Previous Execution Next Execution

REQ

NDR

A
V.

Under communication = internal processing time + response wait time
(internal processing time: about 50 ~ 60ms)
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7.3 Types of Function Blocks

7.3.1 E_CONN
Establishing logical communication Product GMR [GM1/2| GM3 | GM4 | GM6 | GM7
channel with the destination station Applicability ° ° ° ° °
Function Block Dexcription
Input
EN: The Function Block is executed when the level
B El_HESDTHDN ] is ‘1', and it must keep ‘1’ to remain in service.
_BOOL qEM  MWOR~ _BOOL NET_NO: Slot number (0 to 7), where the
communication module is installed. This is
_ISIWT {WET_ ERF§= _ROOL where the Function Block is transferred.
HO IP_ADDR: The IP address of the the destination station
_STRING { [P_ASTATE _USTWT when establishing a channel as TCP_ACTIVE.
U Establishing a chhannel as TCP_PASSIVE, it uses
UINT {S0D_PCH. B~ _BOOL the module’s IP address.
ORT H SD_PORT: When establishing a channel, it uses port
_STRING | METH of destination station with TCP_ACTIVE, and it
uses port of the local station with
_UUSINT {CH_M TCP_PASSIVE.
I METHOD: When establishing a channel, It
determines system to activate with TCP or
UDP, Client or Server. (See the description
below)
CH_NO: Channel number to be established. ( 0~15)
Output
NDR: It turns ‘ON’ at normal channel establishment.
ERR: It turns ‘ON’ at error occurrence after Function
Block is executed.
STATUS: It is a detailed code value of an error.
CH_EN: Results of channel establishment.
It turns ‘ON’ at normal channel establishment.

A Function Block is used when you establish a logical communication channel with the destination
station. There are five ways to establish the logical channel in Ethernet communication. The setting
method depends on the each system service is as follows (IP_ADDR, SD_PORT, METHOD).
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1) TCP_ACTIVE
The destination station’s port (Dest Port) + the destination station’s IP address (Dest
IP_ADDR).
A channel to use TCP/IP, and it specifies the destination station for communication. When
communicating with the destination station, the local station is acting as the ‘Client’.

Server

Request Data for

i =
Client Destination station Server
[
N |
o I:l > | [e} |:| C
3 0 Response 3 o
ALl < L: =
GLOFA Ethernet module GLOFA Ethernet module/ T
Self Station Other companv Ethernet HMI(like a PC)

2) TCP_PASSIVE
The local station (Source Port) + the IP address of the local station (Source IP_ADDR).
A channel to use TCP/IP, and it is established for the station that demands its
establishment the earliest. This means that the local station is acting as the ‘Server’ when
communicating with the specified destination station.

| Client
Server Client
Rquest. Datg for
~ Destination station
o I < o g CJ
[o] [
EI ‘3 Response > - §| S HHHHHHH — -
0 o - fooooon —

GLOFA Ethernet module GLOFA Ethernet module/
Self Station Other company Ethernet

HMIV(IViVKVe a PO
2) TCP_SELECT

The port of the local station (Source Port) + the IP address of the destination station (Dest
IP_ADDR)

A kind of TCP_PASSIVE. The channel is established only for the destination station
specified by the user. The local station is acting as the ‘Server’ when communicating with
the specified destination station.

3) UDP_ACTIVE

The port of the local station (Source Port) + the IP address of the local station (Source
IP_ADDR)

A channel to use UDP/IP. It only opens a ‘Socket’. The local station is acting as the
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4)

‘Client’” when communicating with the specified destination station (It actually has no
relation with the channel).

UDP_PASSIVE
The port of the local station (Source Port) + the IP address of the local station (Source
IP_ADDR)

A channel to use UDP/IP. It only binds a ‘Socket’. The local station is acting as the
‘Server’ when communicating with the specified destination station (It actually has no
relation with the channel).

1) ‘PASSIVE(SELECT) OPEN’ must be started earlier than ‘ACTIVE OPEN’. UDP_ACTIVE,

UDP_PASSIVE connects internally only with the 'Socket’ open without establishing a channel
through service.

Therefore, the user should establish a suitable channel for the communication characteristics
according to the types of logical channel establishment. The value of METHOD during Function
Block input requires the channel establishment.

METHOD: ‘XXX_YYY(or ‘XXX_YYY_TTT’) - (Within 16 letters: String)

XXX: Shows the name of the group set by Frame Editor.
YYY: The type of channel establishment. There are 5 kinds: TCPACT, TCPPAS,
TCPSEL, UDPACT, UDPPAS.
TTT: RX/TX latency time for channel release. (0~FF seconds). It cuts the connection
by force if there is no response from the partner within the fixed time. (In case of
TCPPAS)

XXX ‘UNFMT’ in XXX: Used to communicate without using Frame Editor when

performing data TX/RX. It sends and receives data without changing the Function
Block data set by a user after an Ethernet communication connection. Therefore, if
you bind the channel in the form of ‘UNFMT_YYY’ in the METHOD input of
E_CONN, you must specify ‘* UDATA_SEND’ (TX) or ‘ UDATA_RCV' (RX) in
‘FRAME’ within the TCP_SEND (UDP_SEND) or TCP_RCV (UDP_RCV) Function
Block. After this, it is ready to be used.

A Program Example: When demanding a connection with TCP ACTIVE from the

destination station.

In this case, the user demands a connection from the destination station (GLOFA) with
165.244.149.190 as its IP address and 5000 as the port number for the FEnet I/Fmodule.
The FEnet module of the local station is installed in the number ‘0’ slot. In this case, it uses
the number ‘1’ channel.
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LD IL
ERR con [ B ] o
—/—— —E N ST CON
CAL E_CONN CON_ACT
0 N B ER EN:= CON
165,244 . NET_NO:= 0
145.1907) 1P ASTATE P_ADDR:
S P 165.244.149.190
. 0RT W SD_PORT: 5000
BLOFA_TC
FACT™ | METH METHOD:= GLOFA_TCPACT
oo CH_NO:= 1
1 {CHN
i

If the ‘CON’ contact turns ‘ON’ as Function Block condition, it demands connection with the
number "1’ channel among the 16 channels of the local station and the port number 5000 of
the destination station. In this case, it is performed through the TCPACT method (METHOD)
which sends the data from the destination station to the local station on the demond. If the
destination station responds to the connection demand of the local station, the connection is
completed between the two stations. In this case, it shows the results through the ‘CH_EN’
output. The user can use this bit to communicate, using
‘TCP_SEND’, 'TCP_RCV’, 'UDP_SEND’, 'UDP_RCV’ Enable Condition.
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7.3.2 TCP_SEND

Used to send data to the destination Product CMR |GM1/2] GM3 | GM4 | GM6 | GM7
station using TCP/IP Applicability | @ ° ° ° °
Input
_IHETT - REQ: Function Block is executed when it is at rising edge (0
TCP_SEND -1),

_BOOL - REQ WDRE-_BOOL NET_NO: The slot number (0 to 7), where the

communication module of the local station is installed.
_USINT {MET_ ERFg~ _BOOL

N This is where the Function Block is transferred.
CH_NO: Channel Number edited in the E_CONN Function
_USINT { CH_METATE _USINT - -
0 1S Block.

STRING EHAH FRAME: Frame to be sent (distinguished with capital/small

letter). It uses the same name used in Frame Editor.

UINT | DATA DATA_LEN: Number of data to be sent. Number of data types
h _LEN equivalent to ‘DATA'.
SRR AWV DATA DATA: An area saving TX data. Uses ‘ARRAY".
Output

NDR: It turns ‘ON’ at normal service.

ERR: It turns ‘ON’ at error occurrence after the Function
Block is executed.

STATUS: It is a detailed code value of an error.

TCP_SEND is used to send data of the local station to the destination station using TCP/IP.

It sends the data to the destination station installed with the ‘CH_NO’ channel in the form specified
in ‘FRAME’ after reading ‘DATA’ to ‘DATA_LEN'. The name entered in ‘FRAME’ must be the same
as the one in the TX/RX format that was defined in Frame Editor. If service is normal, the NDR bit
turns to ‘Set’. When an error occurs, ERR turns to ‘Set’, and the code value according to such a
result is saved in STATUS (for the STATUS code, see the section ‘A3, Error Code’ of the
appendix). If the user wants to send data defined with a certain specified format, the frame name
set in Frame Editor can be used. However, if the user directly sends user data directly by the single
communication method without a frame format set in Frame Editor, the frame name
‘ UDATA_SEND’ must be used. That is, if the user uses the name * UDATA _SEND'’ in ‘Frame’ of
the Function Block’, it does not send data with the frame name defined in Frame Editor. It sends
the contents set in ‘DATA’ of the Function Block directly to the destination station after reading data
to ‘ARR_CNT". If the user wants to use the frame name ‘ UDATA_ SEND’, the user should set a
channel using a string value named ‘UNFMT_TCPxxx’ in ‘METHOD’ in the E_CONN Function
Block. (xxx is ACT or PAS).
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TION BLOCK

m A Program Example: When sending data to the destination station using TCP/IP.
In this case, the FEnet I/F module of the local station is installed in slot number ‘0’ , and the
user sends data to the destination station using channel number ‘1’ (It is assumed that
channel number ‘1’ is established using E_CONN Function Block).

LD IL
TCP SEND LD CH EN
TCP_SEND CALC TCP_SEND ........ TCP_SEND
CH_EN  SEND REQ:= .oooovvvivin SEND
— I —reQ NDR | NET _NO:= .......... 0
0 - NET_NO ERR - CH:_ ------------------- 1
) sTaTUs b= FRAME:=............ 'SEND_FRAME'’
cHNO ARR_CNT:= ......... 10
‘SEND_FRAME’ =JFRAME DATA=....ceeeee, S_DATA
10  =ARR_CNT
S_DATA =|DATA

In this program, CH_EN is a result of channel establishment in the E_CONN Function Block.
It is used as a contact to send data if the channel is established. ‘SEND_FRAME' is a frame
to be sent. It must be downloaded in the FEnet module using Frame Editor. 10(ARR_CNT)
is the number of data to be sent, and it is also the number of S_DATA types. S_DATA is an
ARRAY variable where sent data is saved.
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7.3.3 TCP_RCV

Used to receive data sent from the Product GMR [GM1/2| GM3 | GM4 | GM6 | GM7
destination station using TCP/IP Applicability ° ° ° ° o
Funtion Block Description
Input
_INET? - REQ: When it is at the rising edge (0- 1), the Function Block
TCP_RCY is executed.

_BOOL  {RED  WORy= _BOOL

NET_NO: Slot number (0 to 7), where the communication
module of the local station is installed, and where

USINT HET— ERR-  _BOOL the Function Block is transferred.

CH_NO: Channel edited in the E_CONN Function Block.

USTHT EH—H STG%— USTNT FRAME: Frame to be received (distinguished with

capital/small letters). It must be downloaded in the

_STRING { FRAMRCY f=  _UINT

E LEA FEnet module after editing in Frame Editor.
DATA-LEN: Number of data to be received. Number of data
_UINT { DATA . alent to ‘DATA
“LEH ypes equivalent to .

DATA: An area saving RX data. Uses ‘ARRAY".
_ARR_ANY{ DATA

Output
NDR: It turns ‘ON’ during normal service.

ERR: It turns ‘ON’ during error occurance after the Function
Block is executed.

STATUS: It is a detail code value of an error.

RCV-LEN: The number of data received.

This TCP_RCV Funcrtion Block is used to receive data from the destination station using TCP/IP.
It starts at the rising edge of REQ, and the data is received through the communication module of
the local station installed number CH_NO of the main base. CH_NO is a channel set when
establishing a channel with the destination station in the E_CONN Function Block. The data name
that comes into FRAME specifies the frame name downloaded into the Ethernet communication
module. It receives only if the data received from the destination station are the same as defined
frame. RCV_LEN shows data humbers received from destination station after saving them.

If the user wants to receive data with a certain specified format, the frame name set in Frame
Editor can be used. However, if the user receives data directly by the single communication
method without frame format set in Frame Editor, the frame name ‘*_ UDATA _RCV’ in the frame
must be used. That is, if the user uses the name *_UDATA_RCV’ in ‘Frame’ of the Function Block,
it does not receive data with the frame name defined in Frame Editor. It saves the data sent from
the destination station in ‘DATA’ after reading the data as ara as ‘DATA_LEN. If the user wants to
use the frame name ‘*_UDATA_RCV’, a channel using a string value named ‘UNFMT_TCPxxx’ in
‘METHOD’ in the E_CONN Function Block (xxx is ACT or PAS) should be set.
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m A Program Example: When receiving data from destination station using TCP/IP.

This is the case, in which FEnet module of the local station is installed in the slot number ‘0,
and you receive data from destination station using channel number ‘1'. (It is assumed that
channel number ‘1’ is established using E_CONN Function Block.)

LD m
LD CH_EN
_TCP_RCY -
CH_EN RCY | TCPCRCY CALC TCP_RCV TCP_RCV
NET_NO:= 0
. HET_ B CH:= 1
1 CH_MSTATE FRAME:= RCV_FRAME
: 0 U3 ARR_CNT:= 10
I:IWE"FHMFI FRAMRCY DATA:= R_DATA
E LEY
10 {DATA
_LEH
R_DATA { DATA

In this program, CH_EN is a result of establishing a channel in the E_CONN Function Block.

It is used as a contact to receive data even when the channel is established with the
destination station. * RCV_FRAME’ is a frame to be received, and it must be downloaded in
FEnet module using Frame Editor. 10 (DATA_LEN) is the number of data received, and it is
also the number of S DATA types. R_DATA is an ARRAY variable where data to be

received is saved.
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7.3.4 UDP_SEND

Used to send data to the destination station Product GMR |GM1/2] GM3 | GM4 | GM6 | GM7
using UDP/IP Applicability | @ d d o o
Function Block Description
Input
— IHRTA REQ: When it is at rising edge (0 - 1), the Function Block is
LOP_SEND executed
_BOOL {REQ  WORE~- _BOOL '
NET_NO: The slot number (0 to 7), in which the

_RooL communication module of the local station is installed,

_USIMT {HET_ ERR
HO and where the Function Block is transferred.

_USTNT IP_ADDR: The IP address of the destination station.
D_PORT: The port number of the destination station.

_STRING 1 [P_&STAT]
ook U3

HINT HTPD CH_NO: Channel established in the E_CONN Function
Block.
_USIHT {CH_N o ) .
1] FRAME: Frame to be sent (distinguished with capital/small
_STRING { FRAM letters).
E It must be downloaded in the FEnet module after
_UINT { DATA editing in Frame Editor.
~LEN AARR-CNT: The number of data to be sent. Number of]
_ARR_AKY ¢ DATA data type equivalent to ‘DATA’.

DATA: An area saving TX data. Uses ‘ARRAY".

Output
NDR: It turns ‘ON’ during normal service.
ERR: It turns ‘ON’ during an error occurrence after the
Function Block is executed.

STATUS: It is a detailed code value of an error.

This is used to send data from the local station to the destination station using TCP/IP. If the user
establishes a channel as UDP_ACTIVE or UDP_PASSIVE in the E_CONN Function Block, the
channel is not actually established through communication, but it connects with each other with the
‘Socket’ open. Therefore, in UDP/IP sending, the user should specify the when sending data to the
destination station and port. The IP address will be different for TCP/IP when sending data. This
Function Block is started when REQ is at the rising edge (0- 1), and it sends data to the destination
port (D_PORT) with the IP address defined in IP_ADDR by communication module of the local station
installed in slot number CH_NO of the main base. Since the frame name is specified in ‘FRAME’, the
user must specify the frame name downloaded into the Ethernet communication module from Frame
Editor. The use of * UDATA_SEND’ that sends data without the TX data form is the same as that of
TCP/IP. Therefore, this Function Block first reads the data as far as ARR_CNT from the area saved in
DATA. Then it sends the data to the module port with the IP address specified in IP_ADDR with the
frame form specified in Frame Editor.
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m A Program Example: When sending data to the destination station using TCP/IP.
In this case, the FEnet module of the local station is installed in slot number ‘0’ , and the
user sends the data to the destination station using channel number ‘1’ (It is assumed that
channel number ‘1’ is established using E_CONN Function Block).

LD L

LD CH_EN

CALC UDP_SEND UDP_SEND
REQ:= SEND
NET_NO:= 0
CH:= 1
FRAME:=

‘USEND_FRAME’

ARR_CNT:= 10
DATA:=

In the program, CH_EN results from channel establishment in the E_ CONN Function Block.

It is used as a contact to send data even when the channel is established.

‘USEND_FRAME' is a frame to be sent, and it must be downloaded in the FEnet module using
Frame Editor.

10(ARR_CNT) is the number of data to be sent. It is also a number of S_DATA types. S_DATA

is an ARRAY variable, in which the data to be sent is saved.
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7.3.5 UDP_RCV

~ INs3T4 -
LOP_RCY
_BOOL {RED  NORg= _BOOL
_USINT {MET_ ERFg= _BOOL
MO
_USINT { CH_NGTATE= _USTHT
0 U3
_STRING { FRAMS P g= _STRING
E  ADDR
_UINT ( DATAS_POR=  _UINT
_LEN RT]
_ARR_AMY DATARCY = _UINT
LEY

Used to receive data sent from the destination Product GMR |GM1/2| GMS3 | GM4 | GM6 | GM7
station using TCP/IP Applicability | @ i i g o
Function Block Description
Input

REQ: When it is at rising edge (0 - 1), the Function Block
is executed.
NET_NO: The slot number (0 to 7), in which the

communication module of the local station is
installed, and where the Function Block is
transferred.

CH_NO: Channel edited in E_CONN Function Block.
FRAME: Frame to be
capital/small letters).

received (distinguished with

It must be downloaded in the FEnet module after
editing in Frame Editor.
ARR_CNT: The number of data to be received. Number
of data type equivalent to ‘DATA.
DATA: An area saving RX data. Uses ‘ARRAY".

Output
NDR: It turns ‘ON’ during normal service.
ERR: It turns ‘ON’ during an error occurrence after the
Function Block is executed.
STATUS: It is a detailed code value of an error.
SIP_ADDR: IP address of the station that sent data.
S _PORT: Port of the station that sent data.
RCV-LEN: A number of received data.

This Function Block is used to receive data of the destination station using UDP/IP. UDP/IP
communication does not establish a channel, so it can receive any data that has sent from station to
an open port. Therefore, it is possible in UDP_RCV Function Block, different from TCV_RCV, to
know which station (SIP_ADDR) sends data to which port number (S_PORT). The operation of this
Function Block is the same with TCP_RCV. However, the TCP_RCV Function Block displays the
information of the destination station in the output. Except this difference, every operation is the
same with each other, it is also identical for both to use the frame name such as * UDATA RCV’
without a special specification of RX data form. Therefore, this Function Block’s operation saves the
received data in the specified variable in ‘DATA’ when the received data from the established station
is identical to the frame defined as ‘FRAME'. (It should be defined as an appropriate name in ‘Frame

Editor’, and downloaded in the FEnet module.)

7-16




CHAPTER 7 GMWIN FUNCTION BLOCK

m A Program Example: When receiving data from the destination station using UDP/IP.
In this case, the FEnet module of the local station is installed in slot number ‘0’, and the user
receives the data from the destination station using channel number ‘1’ (It is assumed that
channel number ‘1’ is established using the E_CONN Function Block).

LD IL
LD CH_EN
~L0P_RCY
CH_EN ALY OOP_RCY CALC UDP_RCV UDP_RCV
b= REQ WO REQ:= RCV
NET_NO:= 0
0 MET_ ERF}-
MO CH:= 1
1 EH‘NSTGT- FRAME:=
URCY_FRA URCV_FRAME
ME' EHAH EI%IEQ = [_IP ARR_CNT:= 10
DATA:= R_DATA
10 D4TaS_PO~ D_PORT
_LEN R
B_OATA { DATH HEE_ — LEN

In the program, CH_EN results from channel establishment in the E_CONN Function Block.
It is used as a contact to receive data even when the channel is established with the
destination station. ‘URCV_FRAME' is a frame to be received, and it must be downloaded in
the FEnet module using Frame Editor.

10(ARR_CNT) is a number of data to be received, and it is also the number of S_DATA
types. R_DATA is an ARRAY variable, where data to be received is saved. SIP_ADDR,
S_PORTof output are the address and port of the destination station that sent data.
RCV_LEN is the number of sent data. The user can respond to the destination station using
this information.

7-17



CHAPTER 7 GMWIN FUNCTION BLOCK

7.4 Frame Setting

7.4.1 Group name

The figure 7.4.1 displays the Frame List that has defined the frames and the simple frame
informations. In the figure 7.4.2, ‘Group’ is for registering identifier to communicate with the Ethernet
communication module of other companies, and the user can register it as he/she wants. The
‘Group’ name is used to input the E_CONN Function Block’'s METHOD which is used to establish a
channel. It is equivalent to XXX out of XXX_YYY_TTT’). ‘Group’ can be registered up to 20
maximum. ‘Frame List’ is a list of identifier's name that identifies the frame, and the user can use
these names in Function Block. 'Frame Definition’ can define up to 20 for each group. ‘Frame
Information’ displays brief information of the frame after ‘Frame Definition’.

Enet Editor[HOMAME] = x

File Edit ©Cnline oOption Help

Group Frame List
| GLOFA jl Receive :
- 00 RCY FRAME
ASCIl Converzion : none - Add -
Add
Send :
Delete 01 SEMD_FRAME
— - Add -
Edit

Frame Information[00:RCY_FRAME]
Receive, 110byte

ASCII : GLOFA-HEAD
ARRBAY ;100 byte

LINK : FENET

[Figure 7.4.1] Frame Editor
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Edit Group E If you select ASCII conversion communication,

the user can convert the data set to a Function
Block by ASCII. Thus, the data transmitted to
the remote station shall be transmitted by an
ASCII value.

Group GLOFA

[ ASCIl Conversion

1].4 | Cancel

Select ‘binary’ or ‘ASCII' when doing
RX/TX of data.

[Figure 7.4.2] Group name editor

7.4.2 Frame list

The following describes the way how to define the frame.

1) For TX Frame
TX Frame: ‘GLOFA-HEAD’+h’'ff030200+DATA(100 bytes)

If the communication frame to send between GLOFA FEnet communication modules is like the
one above, select (double-click) the ‘Frame List’ on the screen of the [Figure 7.4.1], and then
define the frame on the screen of the [Figure 7.4.4].

(1) After setting a frame name in the [Figure 7.4.3], set it as ‘Send’ in ‘TX/RX'.

(2) Set segment.
The segment can be set up to 8 maximum. Each segment can be set separately as

‘CONSTANT’, ‘ARRAY’ and ‘SKIP’ respectively.
a) For ‘CONSTANT’, you can set up to 30 bytes maximum using hexadecimal
number, and specify it as ‘ASCIl Conversion'. (If ‘ASCII Conversion’ is not set,

the data is used as HEX data).
b) ‘SKIP’ is used when a user wants to skip data of RX frame without checking

them. (only for RX).
c) ‘ARRAY’ displays the data that a user wants to send in Function Block.

If you select W'FFFF as size (Unit: Byte) in '‘ARRAY’, it means that data are sent to
destination station as much as they are given in Function Block. But, if other value than
h'FFFF is selected, it compares data number given from Function Block and size defined
in frame. At this time, if it is smaller than that used in the Function Block, an error occurs.
Therefore, you should set it the same or larger than that. (See the figure 8.2.1(C)).

If you select ‘OK’ after setting according to the order above, frame name is registered in
the frame list with the screen closed. The [Figure7.4.4] shows the relation of use between
the Function Block and Frame Editor.
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Enet Editor E
Frame Hame SEND_FRAME Tx/Rx

I

[ Immediate Res. Sending

Segment 1 Segment 5

Type v ASCII Type
|GLOFA-HEAD

Seqment 2 Seqgment b

Type  ASCIH Type
[FFD03020

Segment 3 Segment 7
Segment 4 Segment 8

Type Type [NONE ~

i |

[Figure 7.4.3] Sending frame definition screen

Enet Editor[PPP.ENT] BE B
File Edit ©Online Option Help
Group Frame List
COHRECT Ao
o P 607 o] || Dot
—————1 ——FREl MR- DR ASCIH Conversion : none — Add -
AR R Add
217,906, Send :
1190 - IP_&STAT - AT Delete 01 SEND I'-'IE
0OR L3 - -
_ E dit
Jam - EETJ :H_i_ ZHO_ER #
I:L:IF'EI‘—-I: | Frame Information[01:5END_FRAME]
PICT - HEH Send, 214byte
ASCI : GLOFA-HEAD
0 -CHA HEX - FFD03020
0 ARRAY : 200 byte
LINK : FEHNET
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Enet Editor[PPP.ENT] — | x|
File Edit Online Option Help
Group Frame List
Receive :
TOP_SEND |GLOFA ~|
CHLEN TS TOPCSEND ASCIl Conversion : none 00 Ry
—] ———|P—REN MOR - SENO_MNOR ’ ) )
1 -NET_ ERR- SEWD_ERR Add
N Send :
Del
] -EH_HST&%- SEND_ST ﬁ - SEN ME
"SEND_FRA E dit
ME' -EHAM
Frame Information[01:5END_FRAME]
100 DEQ Send. 214byte
WD DATA ASCI : GLOFA-HEAD

HEX : FFDO3020
ARBAY : 200 byte

LINK : FEMET

[Figure 7.4.4] Relation between Frame Editor and Function Block when sending

2) For RX Frame

RX Frame: ‘GLOFA-HEAD’+h’ff030200+DATA(100 bytes)

(1) After you set frame name, set it as ‘Send’ in ‘TX/RX'.

(2) Set segment..

Segment number 1 and 2 are set as ‘Constant’, and number 3 is set as ‘Array’. If a user
want to save receiving data directly in CPU area without RCV Function Block, he can
specify CPU area as receiving area. (Example:%MB700, it provides only byte as data
type) See the [Figure 7.4.5]

(3) Specify ‘Response Frame’ immediately. See the [Figure 7.4.7]

(4) ‘Immediate Response’ does not mean that it sends frame by demand of Function Block
within program, but means that it can send response frame to destination station as
soon as it receives set frame from the destination station. At this time, ‘Frame Name’
specified as ‘Immediate Response’ must be registered in ‘Frame List’, and its type is
set as ‘Sending’. In addition, in case that ‘ARRAY’ is used in ‘Segment’ within ‘Frame’,

you have to specify ‘Sending Area’. If not, an error occurs. Therefore, you should set it
properly without fail. See [Figure 7.4.7]
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Enet Editor E

Frame Name |HE‘!.F_FFIAME Tx/Rx

I

Immediate Res. | Receiving Area |ZHB?I]I1

Segment 1 Segment 5

Type W ASCII Type
|GLOFA-HEAD

Segment 2 Segment 6

Type  ASCI Type
[FF030200

Segment 3 Segment 7
Segment 4 Segment 8

Type Type (NONE  ~|

o

[Figure 7.4.5] Receiving frame definition screen (in the case when not using TCP_RCV Function Block)

[Figure 7.4.6] Relationship between Frame Editor and Function Block when receiving
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[Figure 7.4.6] shows the relation between ‘Function Block’ and ‘Editor Frame’ when receiving
data, and it is also showing the use of flag available when receiving data. When there are
data sent by channel selected a user (CH_NO), RCVx_ECM]y] is set. Therefore, it is very
convenient for you to use RCVx_ECMI[n] flag as start condition of Function Block.
RCVx_ECM[n]: x is slot number in which FEnet module is instlled (0~7).
N is the channel number to be received (0~15).

[Figure 7.4.7] shows an example of the frame setting as an ‘Immediate Response’ when
setting the ‘RX frame setting'.

1) If you set ‘Type’ as 'SKIP’ in ‘Frame Editor’ when setting segment, it does not check as much data as
appropriate size set, but, it checks ‘Segment’ set next to it. In ‘SKIP’, if you set data humber as ‘FFFF’ in
HEX, it means that it throws away received frame from now on without checking them.

2) ‘Immediate Response’ frame is a function given as receiving confirmation from the local station when

destination station asks for special data. It is used to confirm whether the data are properly delivered after
the destination station has sent data to the local station. (It is not necessary to set it according to destination

station’s status.)

[Figure 7.4.7] Immediate response frame definition screen
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7.5 Function Block Service of the Redundant System

7.5.1 Overview
The redundant system of communication using the FEnet module is a Redundancy Network
that sends and receives the same data at the same time and configures the two networks like [Figure
7.5.1]

. Fthernet  Netwaork //
[

Ethernet Network 2 / / I

Single CPU System (GM3)

Redundant CPU System

[Figure 7.5.1(A)] Example of a redundant system

Ethernet Network 1

I Ethernet Network?2

Redundant CPU System Single CPU System (GM3)

[Figure 7.5.1(B)] Example of a redundant system
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Upper System PC Upper System
IP: 210.206.91.189 D IP: 210.206.91.189
IP: 210.206.90.189 rE IP: 210.206.90.189
HUB | ool o] Pl el HUB

A Side B Side
1P:210.206.0.188

1P:210.206.91.188

EFara

1P:210.206.91.190 1P:210.206.91.191 1P-210.206.90.190 1P:210.206.90.191
[Figure 7.5.2] Example of a redundant system

7.5.2 Characteristics of redundant Function Blocks

If the Function Block is used in a redundant system, it has the following characteristics compared
with the existing Function Block.
- In a redundant Function Block, 2 Function Blocks perform their services with different
communication paths at the same time. Therefore, if one side is not in service, the other

side is continuing to do the service.
- Basic I/0 data is identical to the existing Function Block.
- If only one of the two paths succeeds in its service, it still output normal data.
- The time of a redundant Function Block is a bit longer than the existing Function Block for

data processing.
- The TX/RX size of the dual system is different from that of the single system. (See below)

Total Data Size GMR CPU GM1/2/3/4
READ 1024 Bytes 1400 Bytes
WRITE 400 Bytes 1400 Bytes

HS_LINK 120 Bytes 400 Bytes
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- The library used when implementing the redundant system is as follows.
(The name of the redundant Function Block is Dxxx. The existing Function Block is xxx.)

Classification GMR CPU GM1/2 CPU GM3 CPU GM4 CPU GM4 CPU
. COMMUNI. COMMUNI. | COMMUNIL. COMMUNI.
Single System --
1FB 3FB 2FB 4FB
COMMUNI. | COMMUNI.1 | COMMUNL3 | COMMUNI. | COMMUNI.4
Redundant RFB FB FB 2FB FB
System DUAL_FB. DUAL_FB. DUAL_FB. DUAL_FB.
1FB 3FB 2FB 4FB

[Table 7.5.1] Library of redundant Function Block

DUAL_FB.xFB is the user library using the existing Function Block edited for redundancy.

7.5.3 Types of redundant Function Blocks

The redundant Function Block used to edit a program in a redundant system is as follows. Its
function, type and usage are the same as the content written in chapter 7.2.

Types Uses
DE CONN When the logical communication channel is established with the
~ destination station.
DTCP SEND Sends data from the local station using TCP/IP to the destination
- station..
DTCP RCV Receives data from destination station using TCP/IP.
DUDP SEND Sends data from the local station using UDP/IP to the destination
- station.
DUDP RCV Receives data from the destination station using UDP/IP.

[Table 7.5.2] The types of the redundant Function Blocks

7.5.4 Action of the redundant Function Block

‘/' GMR CPU A >\<
FEnet A < > FEnet A &

Dual FB ‘q em123iacpu | 9| pualFB
V\‘ ’ﬁ FEnetB | €| FenetB
GMR CPU B

[Figure 7.5.4] Execution Diagram for Redundant Function Block Service
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In [Figure 7.5.4] two FEnet modules are executing the same communication at the same time. In
the user program, the modules implement it only with the dual Function Block.

The following describes characteristics of the common I/O of each Function Block.

Input
NET_NO:

It specifies the slot number that the communication module is installed. For slot
position, slot number ‘0’ is next to CPU, and it increases ‘1’ by ‘1’ and the
setting range is from O to 7.

In the case of GM1/2/3/4 in the following figure, the slot number of the left
module out of two FEnet modules is specified. (Two communication modules
must be installed close to each other.)

0123 0123

IP_ADDR, D_PORT, S_PORT, CH_NO:
If the Function Block is input for one of two FEnet modules, both modules
are applied at the same time.

Output
The output shows the result for one of the two modules, in which its service is normally
performed ahead. If both are acting abnormally, it shows its result in ERR, STATUS.
Basic operation is identical to the content in chapter 7.2.
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CHAPTER 8 MASTER-K COMMAND

8.1 Overview

MASTER-K communication command can be used for the user to write the data of a local station to a
certain area of a destination station or to read the data in a certain area of a destination station. It is
also used when installing the logical communication channel necessary to verify the PLC status of the
destination station or communicate with another manufacturer’'s PLC and when accessing the special
module. It is possible to use the communication command of K200S/300S/1000S but not
support the redundancy system.

The following shows the program preparation procedure by the command.

Parameter/frame preparation

preparation

Write after frame editor

1

To prepare the IP address, high speed link
station no., subnet mask, gateway address,
frame etc. By using frame editor and download
to the FEnet module. (STOP mode for CPU
when using the frame. Re-input the Power after
writing.

Project

Program create or

open

To make the project or program in KGLWIN

screen or open the previous project or program

1

Program preparation

Program preparation
by LD/ IL

{

Download

4 | Download

® Parameter and

program

To verify the I/P address, high speed link station
no., slot position of the communication module
of the local and remote stations and prepare the
program by using the proper flag for the an

emergency.

4

Mode conversion

5 | Operation mode to
RUN

1

Above 1~5 setting

destination station

for
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8.2 How to Use the Command

1) Types of command

The command used when the user prepares the program is classified by 5 types depending on
the purpose.

Type Purpose

ECON When establishing the logical communication channel with a destination station
TSND To send the data from a local station to a destination station by using TCP/IP
TRCV To receive the data sent by a destination station using TCP/IP

USND To send the data from a local station to a destination station by using UDP/IP
URCV To receive the data sent by a destination station using UDP/IP

[Table 8.2.1] Types of command

2) Command structure
The following figure shows the structure of the command.

I { | [TSND OP1 OP2 OP3 OP4 OP5]

The above figure shows the condition of the command input. The input condition for command
execution is required (refer to section 7.1) and for input method of operand according to
command, please refer to the command description, respectively.

1) Execution condition of command
The condition to run the command except ECON is to run at the rising edge that becomes ‘0’
to ‘1’. Once begun, the function block is not affected before receiving the reply from the
destination station as long as the NDR(DONE) or ERR bit is not set. It reruns in the next
scan after NDR or ERR bit is set.

2) Refer to the usable area of memory according to operand before using.

3) For the flag use in program preparation, please refer to the Appendix.
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8.3 Types of Command

8.3.1 ECON
Logical communication channel Model | K1000S | K300S | K200S | K80S |K120S
establishment with the remote station Application o ° L
Available device FLAG
OPERLAN CON | o | ERROR | ZERO | CARRY |
D M|P|K|[L|F|T|C]|D]|#D| STA (F110) | (F111) | (F112)
NT
OP1
oP2 0
OP3 (AREA
OP4 OVER)

[ECON OP1 OP2 OP3 OP4]

OPERLAND DESCRIPTION

CH_NO: The channel no. to establish (0~15)
SLOT_NO: The slot no. where the communication

module is installed
PORT_NO: The port No. when establishing the channel

IP_ADDR: When the channel is established by

Device 0: CH_NO(high byte),
OP1 SLOT_NO(low byte)
Device 1: PORT_NO(word)

Device 0-3: IP_ADDR TCP_ACTIVE, the IP address of the destination station
OoP2 (ex. 192.168.100.1) is used. When the channel is established by
->Device0=192, Devicel=168) TCP_PASSIVE, the IP address of the destination

station is used.
METHOD: To determine whether to act by TCP or

Device 0-7: METHOD

OP3 (ASCII Data, within 16byte) UDP, Client. o.r Server when established channel (refer
to the description below)
NDR: ON when normal channel establishment
Device 0: STATUS(high byte), ERR: ON when an error occurs after command
OP4 ERR(1'bit), NDR(0'bit) execution
Device 1: CH_EN(O'bit) STATUS: Detail code value for the error

CH_EN: Result for channel establishment

1) TCP_ACTIVE: Destination station port (Dest Port) + destination station IP address

(Dest IP_ADDR)
This is the channel to use TCP/IP and designates the destination station for communication. For
communication with the designated destination station, the local station acts as the client.

2) TCP_PASSIVE: local station port (Source Port) + local station IP address (Source

IP_ADDR)

This is the channel to use TCP/IP, which is established for the station that requires to establish
the channel first. The local station acts as the server for communication with the designated
destination station.
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3) TCP_SELECT: local station port (Source Port) + destination station IP address (Dest
IP_ADDR)
This is a kind of TCP_PASSIVE and establishes the channel only for the destination station
designated by the user. The local station acts as the server for communication with the
designated destination station.

4) UDP_ACTIVE: local station port (Source Port) + local station IP address (Source
IP_ADDR)
This is the channel to use UDP/IP and opens only a socket. For the communication with the
designated destination station, the local station acts as client. (Actually, the channel is not
bound.)

5) UDP_PASSIVE: local station port (Source Port) + local station IP address (Source
IP_ADDR)
This is the channel to use UDP/IP and only a socket is bound. For communication with the

designated destination station, the local station acts as the server. (Actually, the channel is not
bound.)

1) PASSIVE (SELECT) OPEN should start prior to ACTIVE OPEN.
UDP_ACTIVE, UDP_PASSIVE does not establish the channel by the service and opens the
socket only to connect internally.

As above, the user should establish the channel suitable for communication characteristics
according to the type of logical channel establishment. The request for channel establishment
shall be established based on the value of METHOD among operand input.

METHOD: ‘XXX_YYY(or ‘XXX_YYY_TTT’) - (less than 16digits: string)
XXX: group name prepared by frame editor.

YYY: channel establishment type (TCPACT, TCPPAS, TCPSEL, UDPACT,
UDPPAS: 5 types)
TTT: sending/receiving standby time for channel release (0~FF sec.). If there is
no response from the opposite side within a certain setting time,
disconnect the connection by force. (for TCPPAS)
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8.3.2 TSND
When sending the data to a remote Model K1000S | K300S | K200S | K80S | K120S
. . Application ° ° °
station by using TCP/IP ppTcat
AVAILABLE DEVICE FLAG
OPERLAN CON sTEP ERRO | ZERO | CARRY | REM
D M|P|K|L|F|T|C #D | STA R (F111) | (F112) | ARKS
NT (F110)
OP1
OoP2
OP3 0
OP4 (AREA
OP5 OVER)
[TSND OP1 OP2 OP3 OP4 OP5]
OPERLAND DESCRIPTION
CH_NO: The channel no. established by the ECON
op1 Device 0: CH_NO(high byte), command
SLOT_NO(low byte) SLOT_NO: The slot no. where the communication
module is installed.
. FRAME: Frame desired to send
OP2 Device 0-7: FRAME o ) )
Uses the name as it is used in frame editor
OP3 Device 0: SND_AREA Area where the sending data is saved
OP4 LENGTH Data size desired to send
NDR: ON when the channel is established normally
Device 0: STATUS(high byte), ERR: ON when an error occurs after a command
OP5 ERR(L'bit), NDR(0'bit) execution
STATUS: Detailed code value for the error

This is used to send the data of the local station to the destination station by using TCP/IP.
ACTION is done by reading the data as much as ‘LENGTH’ from ‘SND_AREA’ and sending the

data to the destination station established by the CH_NO’ channel in the designated format in
‘FRAME’. The entered name in ‘FRAME’ should be used by the name defined by the

sending/receiving format in the frame editor. If the service runs normally, the NDR bit shall be

‘On’. If an error occurs, ERR will be turned on and the code value accordingly shall saved in

STATUS.
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8.3.3 TRCV
When receiving the data sent by the Model K1000S| K300S [ K200S | K80S | K120S
. . Application ° ° °
remote station by using TCP/IP bplcst
AVAILABLE DEVICE FLAG
OPERLAN CON sTEP ERRO | ZERO | CARRY | REM
D M|P|K|L|F|T]|C]|D]/|#D| STA R (F111) | (F112) | ARKS
NT (F110)
OP1
OoP2
OP3 0
OP4 (AREA
OP5 OVER)
[TRCV OP1 OP2 OP3 OP4 OP5]
OPERLAND DESCRIPTION
CH_NO: The channel no. established by ECON
op1 Device 0: CH_NO(high byte), command
SLOT_NO(low byte) SLOT_NO: The slot no. that the communication module
is installed
. FRAME: Frame desired to receive
OP2 Device 0-7: FRAME ) )
Use the same name as in frame editor.
OP3 Device 0: RCV_AREA Area to save the receiving data
OP4 LENTH Data number desired to receive
NDR: ON when establishing the channel normally
Device 0: STATUS(high byte), ERR: ON when an error occurs after command
OP5 ERR(L'bit), NDR(0'bit) execution
STATUS: Detailed code value for an error

This is used to receive the data from the destination station by using TCP/IP.

ACTION starts when the flag is at the rising edge and the data shall be received through the

communication module of the local station installed the CH_NO slot of the main base. CH_NO

is the channel set when establishing the channel with the destination station in ECON

command. The data name entered in FRAME shall be designated by the frame name that is

downloaded from frame editor to the communication module. Only in the case when the data

received from the destination station is the same as the defined frame, it is available to receive.

LENTH saves and shows the data number received from the destination station.
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8.3.4 USND
When sending the data to the remote Model K1000S [ K300S | K200S | K80S | K120S
: . Applicati ° ° °
station by using UDP/IP pprcaton
AVAILABLE DEVICE FLAG
OPERLAN CON STEP ERRO | ZERO | CARRY | REM
D M|P|K|L|F|T|C|D]/|#D]| STA R (F111) | (F112) | ARKS
NT (F110)
OP1
OoP2
OP3 0
OP4 (AREA
OP5 OVER)
[USND OP1 OP2 OP3 OP4 OP5]
OPERLAND DESCRIPTION
CH_NO: The channel no. established in ECON
Device 0: CH_NO(high byte), command
OP1 SLOT_NO(low byte) SLOT_NO: The slot no. that the communication module
Device 1: PORT_NO is installed.
PORT _NO: The port no. of the destination station
Device 0-3: IP_ADDR IP_ADDR: The IP address of the destination station
oP2 (ex.192.168.100.100 ->
Device0=192, Devicel=168, ..)
OP3 Device 0-7: FRAME FRAME: Frame desired to send
OP4 Device 0-7: SND_AREA Area that the sending data is saved
OP5 LENTH Data number desired to send
NDR: ON when establishing the channel normally
Device 0: STATUS(high byte), ERR: ON when an error occurs after command
OP6 ERR(1'bit), NDR(O'bit) execution
STATUS: Detailed code value for the error

This is used to send the data from the local station to the destination station by using UDP/IP.
If you establish the channel with UDP_ACTIVE or UDP_PASSIVE by ECON command, this

does not mean that the channel is established by communication. It is only connected by

opening the Socket. Accordingly, UDP/IP sending needs to designate an IP address and a port

No. of the destination station when sending the data other than TCP/IP. The data is sent to the

port of the destination station (D_PORT) with the defined IP address in IP_ADDR through the

communication module of the local station installed in the CH_NO slot of the base.

The frame name used in FRAME shall be designated by the frame name that is downloaded in

the Ethernet communication module from frame editor.
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8.3.5 URCV
When receiving the data sent by a remote Model |K1000S|K300S | K200S | K8OS |K120S
. . Application ° ° °
station by using UDP/IP. PP
AVAILABLE DEVICE FLAG
OPERLAN CON s ERRO ZERO CARRY | REM
D M|P|K|L|F|T|cCc|D]|#D]| STA R (F111) | (F112) | ARKS
NT (F110)
OP1
OoP2
OP3 0
OP4 (AREA
OP5 OVER)
[URCY OP1 OP2 OP3 OP4 OP5]
OPERLAND DESCRIPTION
CH_NO: The channel no. established in ECON
op1 Device 0: CH_NO(high byte), command
SLOT_NO(low byte) SLOT_NO: The slot no. that the communication
module is installed.
oP2 Device 0-7: FRAME FRAME: Frame desired to receive
OP3 Device 0: RCV_AREA Area that receiving data is saved
OP4 LENTH Data number desired to receive
NDR: ON when normal service starts
Device 0: STATUS(high byte), ERR: ON when an error occurs after command
ERR(1'bit), NDR(0'bit) execution
OP5 Device 1: PORT STATUS: Detailed code value for an error
Device 2. RCV_LEN PORT: The port of the data sending station
Device 3-6: IP_ADDR RCV_LEN: Receiving data size
IP_ADDR: The IP address of the data sending station

This is used to receive the data of the destination station by using UDP/IP.

As UDP/IP communication does not establish the channel. It is available to receive all data
which is sending to the port no. open to the local station. Accordingly, URCV command can
determined which station (SIP_ADDR) sent the data to which port no. (S_PORT) other than
TRCV.
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CHAPTER 9 REMOTE COMMUNICATION CONTROL

9.1 Overview

This is the function to control remote the program preparation, the user program download, program
debugging, monitor etc. in the network system that PLC is connected each other by Ethernet, without
moving the physical connection of GMWIN/KGLWIN.

Especially, in case that the devices connected to the network are far apart, this is very convenient
function to access easily each device from one place without moving the place. GMWIN/KGLWIN
remote communication service function enables to accomplish the purpose by generating the Logical
Path as follows:

GLOFAPLC A GLOFA PLC B GLOFAPLCC
210.206.91.189

Logical connection via RS-232C
-

Logical connection via Ethernet communication module (Remote)

- >

[Figure 9.1.1] Dedicated network for Ethernet

[Figure 9.1.1] shows the assumption of the network that in GMWIN/KGLWIN, RS-232C cable is
connected to PLC #1 station and PLC #1, PLC #2 and PLC #N are connected each other by Ethernet.
In order to access the content of PLC station #1 on the above, do the local connection from online
menu of GMWIN/KGLWIN. In order to access the content of PLC #N station after completion of
access, disconnect the connection of PLC #1 station by using ‘disconnect’ menu. And then if you
select PLC #N(station no.: N, PLC #1 FEnet slot: 2) from Remote Connection of online menu, the
logical connection by RS-232C and Ethernet will be completed. This status is regarded as same as if
it is connected by moving RS-232C cable to PLC #N station, which enables to do all function available
in PLC #1 such as program preparation, download, debugging and monitor etc. And if Ethernet
module is installed in the PC that GMWIN/KGLWIN is active, and is connected to the same network
with PLC, the Remote Connection step 1 with PLC through Ethernet available without local connection
through RS-232C.

If the user uses GMWIN/KGLWIN remote communication service, it is available to connect easily
without moving to far apart PLC as well as to solve the difficulty of reprogramming after installation as
it enables to connect from other PLC even if PLC is located in the place difficult to access in space.
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9.2 GMWIN Settings and Connections

All PLC connected by GLOFA network are available to connect each other by GMWIN communication
service. GMWIN Remote Connection is composed of connection step 1 and connection step 2.

The following describes the connection method for remote step 1 and step 2.

GLOFAPLC A GLOFAPLC B GLOFAPLC C
210.206.91.188 210.206.91.189

omnu  deoW mem coad mAm u [Ty r——y

Remote Connection Step 1

RS232C /L
= // |
ENET

Remote Connection Step 2

GLOFA PLC D ENET ™ GLOFAPLCE

[Figure 9.2.1] GMWIN Remote Connection

[Figure 9.2.1] shows the example of step 1 (PLC B) and step 2 (PLC E) connection in the system
configured by two networks.
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1) Remote Connection step 1 (when using RS-232C cable)

For Remote Connection step 1, GMWIN should be offline. In this state, select [option] from
project menu, the [option dialogue] box appears as follows. Select the ‘connection option’ tab.

~gmwin - [c:\emwind.05(e)isourcelgbinonam

EE Projeck Program Edit View Compile Cnline  Debu
<y 5 Mew Project...
o ‘f.:.t'gpen...
m Upload Project From PLC
=] G2 Save

Save As...

Close

Import Project Bundle, ..

Expart Project Bundle
Add Tkem 3
M Area Edit, .,

Presiew, ..
Prink Project. ..
% Brint Program... Ckrl+P

Printer Setup. ..

Opkion, ..

1 cigrewing 0S(eN sourcelgm3am3. pri
2 cgrwind . 05( e sourcel,gmétgme. pri
3 cigrwing ,05(eN sourcelgsian, pri

Exit

[Figure 9.2.2] GMWIN Remote Connection option selection

(1) Method of Connection
This selects the method for local connection. [Figure 9.2.3] shows the local connection by
using RS-232C. For the communication port, select the port currently used by the PC. In
the case using Ethernet, it is described in the next clause. When using another connection
mode, please refer to the user's manual related to each communication module.

(2) Depth of Connection

This is to determine whether to select local, remote step 1 or remote step 2 for PLC
connection. Select ‘remote step 1'.

9-3



CHAPTER 9 REMOTE COMMUNICATION CONTROL

[Figure 9.2.3] GMWIN Remote Connection step 1

(3) Network type
According to step 1 connection network, select GLOFA Fnet/Rnet, Mnet, Enet, Fdnet,
Cnet, FEnet, or FDEnet. In [Figure 9.2.3], select GLOFA FEnet as step 1 connection is
done by FEnet.

(4) Base Number
This designates the base no. where the FEnet I/F module is installed for Remote
Connection.

(5) IP address
This designates the IP address of the FEnet I/F module that is installed in the opposite
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station PLC where step 1 connection is to be arranged in network 1. [Figure 9.2.3] shows
the IP address (219.114.62.34) of the PLC B module.

(6) Slot
This shows the position of the communication module that is connected to network 1 in
the local PLC connected by RS-232C. In [Figure 9.2.3], it is required to select ‘0’ because
the FEnetinstalled in PLC A is in the ‘0’ slot.

From this status, select ‘OK’ and select ‘Connect’ from the online menu.

When step 1 connection is completed, it has the same connection status as if a local connection
is made by moving the RS-232C cable. Therefore all functions in the online menu are available
(except in the case when the PLC does not match the CPU type of the currently open project).

1) Notices in Remote Connection
For Remote Connection, use a program suitable for the CPU type. if the CPU type does not
match, only limited functions are available and program uploading/downloading and monitoring
are not available.

2) Remote Connection step 2 (when using RS-232C cable)

For a Remote Connection step 2, select connection step/remote step 2 in the project / option /
connection option screen before connecting. [Figure 9.2.4] shows the example of a step 2
connection that is to be connected to a Fnet I/F module of PLC E via a FEnet I/F module of PLC

B station.

For remote step connection, select project/option/connection option and select ‘remote step 2’.

The following dialog box appears:
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[Figure 9.2.4] GMWIN Remote Connection step 2

From the above dialog box, all items are the same except remote step 2 which is described
below:

(1) Network Type
According to Remote Connection step 2 network, select either GLOFA Fnet/Rnet, Mnet,
Enet, Fdnet, Cnet, FEnet, or FDEnet. The network of step 1 connection and step 2
connection are not related to each other. [Figure 9.2.4] step 2 connection is connected by
Fnet. Therefore, step 2 should be set by GLOFA Fnet.

(2) Station No.
For remote step 2, use the station no. of the module installed in the PLC that it is to be
connected. In [Figure 9.2.4], remote step 2 uses ‘5’ because it is connected to PLC E
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module station no. 5.

(3) Slot
It indicates the position of the module in the local station of PLC (PLC B) in the network 2.
In [Figure 9.2.4], fill in the slot no. with ‘0’ because the Fnet module’s station no. is ‘3’, and
it is installed in the ‘0’ slot in the PLC B.

If step 2 connection is completed, this means that the logical connection status the same as if it
was connected by the moving the RS-232C cable to PLC E. Therefore, use all functions of in
the online menu are available.

3) Remote Connection step 1 in a PLC connected to Ethernet

If a GMWIN acting PC is connected to a PLC and a network, Remote Connection step 1 by
Ethernet is available without connecting RS-232C to the PLC CPU.

GLOFAPLC A GLOFA PLC B GLOFAPLCC
210.206.91.188 210.206.91.189

Desktfp System

Ethernet (Network 1)

[Figure 9.2.5] Remote Connection step 1 through a PC

[Figure 9.2.5] shows an example of a PC and PLC connection by Ethernet. In this case, it is
possible to connect to all PLCs by network in GMWIN without using RS-232C. In this case, local
connection is omitted and Remote Connection step 1 is carried out for all the PLCs.

In order to carry out direct Remote Connection step 1 by Ethernet, select
project/option/connection option and change the setting as shown in the dialog box below:
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[Figure 9.2.6] Direct Remote Connection step 1ina PC

(1) Method of Connection
Select the connection method. In [Figure 9.2.6], select Ethernet because Ethernet is used
for a connection without using RS-232C.

(2) Depth of Connection
Determine whether to select remote step 1 or remote step 2 for PLC connection. Select
‘remote step 1’ here.

(3) IP address
Record the IP address of the FEnet I/F module desired to connect. [Figure 9.2.6] shows

the IP address (219.114.62.34) for PLC B connection.

All of the following procedures are the same as using RS-232C. When finished, select ‘OK’ and
select ‘Connect’ from the online menu.
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The following table shows the relationship between the device (Client), requires the connection
of the RS-232C cable connected to the GMWIN communication service of the GLOFA PLC
network, and the device (Server) connection according to the connection request.

SERVER [PC-module
CLIENT (GMWIN) GM1 GM2 GM3 GM4 GM6
PC-module(GMWIN) X (o) (e} (e} (0] O
GM1 X @) 0] 0] O @)
GM2 X 0O 0] ) ) O]
GM3 X @) @) ) @) o)
GM4 X 0] 0] 0] O @)
GM6 X @) 0] ) ) ®)

[Table 9.2.1] GMWIN Client and Server relationship

3) Direct Remote Connection step 2 in the PLC connected to Ethernet
In [Figure 9.2.1], if the GMWIN acting PC is connected to a PLC by network, Remote
Connection step 2 by Ethernet is available and the method is the same as remote step 1. An
example of setting the connection option is shown below:

[Figure 9.2.7] Direct Remote Connection step 2 in the PC
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1) Notices in the remote step 1/step 2 connection
(1) If the currently open project in GMWIN does not match with the CPU type that is
connected by step 1 and step 2, it is not allowed to use the following menu items :
A) Program and write each parameter
B) Program and read each parameter
C) Monitor
D) Flash memory
E) Link Enable setting
F) I/O information
G) Enforced I/O information
H) 1/0 SKIP
(2) In the case of GMWIN programming by connecting remote step 1 and step 2, open the
relevant project of the station to connect and execute the Remote Connection.
(2) Remote Connection is supported only up to step 2. Remote Connection more than step
2 is not possible.
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9.3 KGLWIN Settings and Connections

All PLC’s (K1000S/K300S/K200S station) connected by the Master-K network are available to
connect each other by the KGLWIN communication service. KGLWIN Remote Connection is
composed of step 1 connection and step 2 connection. The following described the step 1 and step 2
connection method. [Figure 9.3.1] shows step 1 (PLC A,PLC B) and step 2 (PLC C) connection in
the system composed of two networks.

MK PKC A MK PKC B MK PKC C
210.206.91.188 210.206.91.189

[rErRE Ty —r——

Remote Connection Step 1

Desktop System

RS232C =

CANET

Remote Connection Step 2 —

MK PKC F | MK PKC E

o ceow sman moms aee B

[Figure 9.3.1] KGLWIN Remote Connection

[Figure 9.2.1] shows step 1 (PLC B) and step 2 (PLC E) connection in the system composed of two
networks.

1) Remote Connection step 1 (when using RS-232C cable)

For Remote Connection step 1, KGLWIN should be offline. In this state, if you select [option]
from project menu, the [option dialogue] box appears as follows. Select ‘connection option’ tab
here.

[Figure 9.3.2] shows the Remote Connection screen and the setting method is almost the same
as GLOFA.
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(]34 Cancel Help

[Figure 9.3.2] Remote Connection screen

(1) Type
Select either GLOFA Fnet/Rnet, Mnet, Enet, Fdnet, Cnet, FEnet, or FDEnet according to
step 1 connection network. In [Figure 9.3.2], since step 1 connection is done through
FEnet, select GLOFA FEnet.

(2) Base
This is to designate the base no. that the FEnet I/F module for Remote Connection is
installed.

(3) Slot
This shows the position of the communication module that is connected to network 1 of
the local PLC connected by RS-232C. In [Figure 9.3.1], it is required to select ‘0’ because
FEnet installed in PLC A is in the ‘0’ slot.
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(4) IP address
This designates the IP address of the FEnet I/F module that is installed in the opposite
station PLC. where the step 1 connection is to be arranged in the network 1. [Figure 9.3.2]
shows the IP address (219.114.62.34) of the PLC B module.

In this state, click the ‘OK’ button to complete the setting. If the user selects the online-
connection menu and the Remote Connection step 1 is arranged normally, the PLC model and
connection status will be displayed on the bottom of the KGLWIN screen. In the case of a
connection failure, this indicates that there is a communication line or an internal protocol error
or that the setting value of the Remote Connection is not proper. If this is the case, check if the
setting is OK and try the connection again.

2) Remote Connection step 2
Select [project]->[option]->[connection option] in the menu and set the connection step to
remote step 2. In [Figure 9.3.3], the step 2 connection is processed through KGLWIN PLC A
FEnet PLC B FEnet PLC B Fnet PLC C Fnet module. For the Remote Connection
step 2, select [project]->[option]->[connection option] in the menu and select remote step 2 in
the connection step as shown on the screen below.

[Figure 9.3.3] Remote Connection step 2 screen
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(1) Slot
For remote step 1 slot no., fill in ‘0’ if the PLC A module is installed for the connection of
PLC A PLC B. For remote step 2 slot no., fill in ‘1’ if the PLC B communication module
is installed for step 2 connection from PLC B PLC C.

(2) Station no.

This designates the station no. which is connected by remote step 1 and the station no.

which is connected by remote step 2, respectively.

For Remote Connection step 1, input station no. 1 of PLC B. For remote step 2, input
station no. 5 of PLC C. After setting the network type, station no., slot no. as the same
value as above, select ‘OK’ in the dialog box. A message saying “connection is
completed” is displayed on the bottom of KGLWIN screen. This means that step 2
connection is completed. This is a logical connection state that is the same as if it is
connected by moving the RS-232C cable to PLC C. All online menus are available to be
used. [Table 9.3.1] shows the possible relationships for the connection between the
device (Client) that requires the connection of the RS-232C cable that is connected to
KGLWIN communication service and the device (server) that connects according to the
connection request by Fnet communication.

SERVER PC-module
K1000S K300S K200S
CLIENT (KGLWIN)
PC-module(KGLWIN) X 0) o) 0
K1000S X 0 O 0
K300S X O O )
K200S X O O O]

[Table 9.3.1] KGLWIN Client and Server relationship

3) Direct Remote Connection step 2 to a PC connected by Ethernet
In [Figure 9.3.1], if the KGLWIN acting PC is connected to a PLC by network, Remote
Connection step 2 by Ethernet is available and the method is the same as remote step 1 and
the setting example of the connection option is as follows :

9-14



CHAPTER 9 REMOTE COMMUNICATION CONTROL

Ik Cancel Help

[Figure 9.3.4] Direct Remote Connection step 2 in a PC

1) Notices in remote step 1/step 2 connection
(1) Remote Connection is not possible if the currently open project in KGLWIN does not match
with the CPU type that is connected by step 1 and step 2.
(2) In the case of programming KGLWIN by connecting remote step 1 and step 2, open the
relevant project of the station to connect and execute the Remote Connection.
(3) Remote Connection is supported only up to step 2. Remote Connection greater than step 2
is not possible.

(4) Master-K and GLOFA have the same connection method, so the settings are the same with
GLOFA.
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10.1 System Configurations

GLOFA PLC A GLOFA PLC B GLOFAPLCC
210.206.91.188 210.206.91.189 210.206.91.190

Ethernet Network

Desktop System Desktop System

[Figure 10.1.1] Ethernet system configuration diagram #1

High Level E High Level
IP1:210.206.91.189 |=—| IP2:210.206.90.189

= ==
E

Deskfop System

H!—\T\ Hlli!_\
Hub ub]
3 SIDE

IP;210.206.90.183

210.2¢

[Figure 10.1.2] Ethernet system configuration diagram #2
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[Figure 10.1.3] Ethernet system configuration diagram #3

High Level

IP1:210.206.91.192
IP2:210.206.90.192

High Level

IP1:210.206.91.189 D
IP2:210.206.90.189 |=

IBM Ci

210.2(

[Figure 10.1.4] Ethernet system configuration diagram #4
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210.206.91.194 210.206.91.195 210.206.91.196 210.206.91.197

IBM Compatible IBM Compatible Desktod System IBM Compatible

-
[o] [ss50a0] [55].

il

[Figure 10.1.5] Ethernet system configuration diagram #5
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10.2 Dedicated Communication

10.2.1 Overview

Dedicated communication service is an embedded protocol in the FEnet I/F module that allows
the user to read and write PLC information by PC or other devices. It also allows the user to
download/upload the PLC program and control the PLC (Run, Stop, Pause).

This is accomplished communication by using the TCP port 2004 and the UDP port 2005 of the
FEnet I/F module. It is especially useful for between LGIS Ethernet modules, and between high
a system (PC program, HMI) and a LGIS Ethernet module.

1) Frame editor basic setting

Basic Parameters E

PLCType  |[[IVZENN - |

IP Address  [165.244.149.53

Subnet Mask |255.255_255_u

Gateway |l].l]. 0.0

DMS Server |u.u_u_u

HS Station No |1 Retry Limit 2
Connection Mo |2 TTL 50

Connection Waiting Time-0ut IT
Dizconnection Waiting Time-0ut IT
Rx Waiting Time-0Out IH—
Media |AUTI] ﬂ|

= ]
0K | Cancel |

[Figure 10.2.1] Initial screen for setting the basic parameter

For Ethernet communication, it is required to set the basic download parameters before using.
In order to communicate by using the dedicated service, it is required to set the basic download
parameters. The dedicated contact number in the basic parameter of the frame editor means
the channel number (HMI connection) is arranged by using the dedicated port (2004) of LGIS.
Accordingly, it is possible to change the channel contact number for LGIS dedicated
communication by converting the dedicated contact number in frame editor.

For further information, please refer to [5.2 Frame editor].
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10.2.2 Frame structure

The following shows the application frame structure of the LGIS Ethernet module.

Header

IP Header | TCP Header

/

Application Data Format

Application Header Format | Application Instruction Format

1) Header structure (Application Header Format)

Items Size(byte)

Description

Company ID 10

“LGIS-GLOFA”
(ASCII CODE: 4C 47 49 53 2D 47 4C 4F 46 41)

PLC Info 2

* Client(HMI) = Server(PLC): Irrelevant (0x00)
* Server(HMI) = Client(PLC):
Bit00~05: CPU TYPE
0 (GM1), 1 (GM2), 2 (GM3), 3 (GM4), 4 (GMb),
8 (GM3 Remote), 9 (GM4 Remote)
Bit06: 0 (Redundant Master / Single)
1 (Redundant Slave)
Bit07: 0 (CPU operation normal)
1 (CPU operation error)
Bit08~12: system state
2 (STOP), 4 (RUN), 8 (PAUSE), 10 (DEBUG)
Bit13~15: slot no. of the FEnet I/F module

Reserved 1

0x00: reserved area

Source of Frame 1

* Client (HMI) = Server (PLC): 0x33
* Server (PLC) = Client (HMI): Ox11

Invoke ID 2

ID to distinguish the order between Frames
(send by adding this ID to the response frame)

Length

byte size of the Application Instruction

Reserved 1

0x00: reserved area

Reserved (BCC) 1

0x00: reserved area
(Byte sum of the Application Header)
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2) Basic structure of a frame (Application Instruction Format)

(1) Header
Company
PLC Rese Reserved | BC
ID ) H33 | Invoke ID | Length
(LGIS info area | rved ) @ @ area C
2 1 1 1
GLOFA) ) @ 1) (1)

** The number inside, the brackets indicates the byte number.

Company ID: ASCII character string ‘LGIS-GLOFA’

PLC Info area: information area for the PLC

Invoke ID: This is an ID to distinguish the inter-frame order. It is available to
designate the ID in the event of a command request at random.
The response frame retransmits the received invoke ID when there
is a command request (the area used for error checking in PC or
HMI).

Length: length of data area following the frame header.

(2) Command request frame (external communication device — FEnet I/F module)

Reserved area | Structured data

Header Command Data type
(2byte) area

(3) ACK response frame (FEnet module - external communication device, in the case when
normally receiving data)

Comman | Data | Reserved area Error status | Structured data
d type (2byte) (2byte h’0000) area

Header

(4) NAK response frame (FEnet module - external communication device, in the case when
abnormally receiving data)

Reserved Error status
Heade | Comman Error code

Data type area (2byte: not
r d (1byte)
(2byte) h'0000)

1) In the case of hexadecimal data in front of figures within the frame, it indicates that this

data is hexadecimal type by using ‘h’ or ‘OX’. For example, 01, h’'12345, h'34, 0x12,
0x89AB.
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10.2.3 Command list

The commands used in the dedicated communication service are shown in the Table below.

Command Data i
Command Action
code type
Reads the data according to the data type of the Direct
Variables. These data types include Bit, Byte Word,
Individual | Dword, Lword type or Named variables (the named
Request : variables to read should be registered in the Access
Read h'0054 variable area).
Response : , Reads byte type Direct Variables by block unit (max.
Continuous
h’0055 1,400 byte).
Reads the Array Named variables data.
Array (to read the named variables they should be registered in
the Access variable area).
Writes the data according to the data type of the Direct
Variables. These data types include Bit, Byte Word,
Individual | Dword, Lword type or Named variables. (to write the
Request : named variables, they should be registered in the Access
, h'0058 variable area).
Write Response : _ Writes byte type Direct Variables by block unit (max.
0059 ContNuouS | 4 160 byte).
Writes the data of array Named variables.
Array (to write named variables, they should be registered in the
Access variable area).

10.2.4 Data types
When reading or writing direct. Named variables, caution should be taken for the data type of
the direct or named variables desired to read.

[Table 10.2.1] Command list

1) Data types for the Direct Variables
Type of memory device for the GLOFA PLC: M (internal memory), Q (output), | (input), Types of
memory device type for the MASTER-K PLC: P, M, L, K,C,D, T, S, F
The Data type of the Direct Variables is indicated next to the Direct Variable indicated by the

symbol ‘%’.
Data type Used example.
Bit %MX0,%QX0.0.0 %I1X0.0.0 ,%PX0,%LX0,%FX0
Byte %MB10,%QB0.0.0 %1B0.0.0
Word %MW10,%QW0.0.0 %IW0.0.0,%PWO0,%LWO0,%FWO0,%DWO0
Double Word %MD10,%QD0.0.0 %ID0.0.0
Long Word %ML10,%QL0.0.0 %IL0.0.0 (only GM1/2 available)

[Table 10.2.2] List of the data types for the Direct Variable
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1) For the MASTER-K memory device, only P,M,L,F,K have bit area.

2) Data types for the Named variables (only for GLOFA)
When reading or writing NAMED variables, a data type is designated by the command type.

Data type Code Data type Code
BIT h'00 UDINT h'0B
BYTE h'01 ULINT h’'oC
WORD h'02 REAL h’'0D
DWORD h'03 LREAL h'0E
LWORD h'04 TIME h'OF
SINT h'05 DATE h'10
INT h'06 TOD h'11
DINT h'07 DT h'12
LINT h'08 STRING h'13
USINT h'09 ARRAY h'14
UINT h'0A

[Table 10.2.3] List of the data types for the Named variables

Array NAMED variable designates the value in command type according to array data type of
each element.

Data type Code Data type Code
Array BIT h'40 Array UDINT h'4B
Array BYTE h'41 Array ULINT h'4C
Array WORD h'42 Array REAL h'4D
Array DWORD h'43 Array LREAL h'4E
Array LWORD h'a4 Array TIME h'4F
Array SINT h'45 Array DATE h'50
Array INT h'46 Array TOD h'51
Array DINT h'47 Array DT h'52
Array LINT h'48
Array USINT h'49
Array UINT h'4A

[Table 10.2.4] List of data types for the array Named Variable

1) In case of reading/writing a NAMED variable, register the name in the access variable of the
PLC program. For the registration method, please refer to the GMWIN user’s manual.
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10.3 Command Execution

10.3.1 Individual reading of Direct Variable

1) Overview
This function directly designates the PLC device memory and reads it according to the memory
data type. It is possible to read 16 independent device memories at one time.

2) Request format (PC -> PLC)
m request for individual variable reading (HMI = PLC)

ltems Size (byte) Description
Command 2 0x0054: Read Request
Data type 2 Refer to Data Type Table
Reserved area 2 0x0000: Don’t Care.
Number of . . .
. 2 Max. variable number desired to read: max. 16 Variables
variables
Variable name .
2 Variable name length.: max. 16 letters.
length
. Variable . . . . .
Variable Variable name. Direct Variable, access variable available.
name length

(Repeat the procedure for other variable numbers/max. 16)

Variable name

2 Variable name length. max. 16 letters.
length
. Variable . . . . .
Variable Variable name. Direct Variable, or access variable available.
name length
Reserve . .
Format Comma Data Block Variable Direct

Header d .

name nd type number length variable

area
code (Ex.) h'0054 h’0002 h’0000 h’0001 h’0006 %MW100

1 block (repeated setting available up to a max. 16 blocks)
(1) Block number
This designates how many blocks composed of ‘[variable length][variable name] are there
in this request format and how many blocks max. 16 are available for setting. Accordingly,
the value of [block number] should be h’0001~ h’0010.

(2) Variable length (Direct Variable name length)

This describes the number of letters of the Direct Variable. A max. of 16 letters are
allowed. The range of this value is from h'01 to h'10.
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(3) Direct Variable
The address of the variable that is desired to be read should be entered. It should be an
ASCII value within 16 letters. For the variable name, only numbers, small/capital letters,
‘%’, and ‘.’ can be used.

The following table shows the Direct Variable available to use depending on the PLC type.

Type Bool Byte Word Double Word Long Word
GM1L %MX,%QX,% | %MB,%QB,% | %MW,%QW, | %MD,%QD,% | %ML,%QL,%l
IX IB %IW ID L
GM2 %MX,%QX,% | %MB,%QB,% | %MW,%QW, | %MD,%QD,% | %ML,%QL,%I
IX IB %IW ID L
GM3 %MX,%QX,% | %MB,%QB,% | %MW,%QW, | %MD,%QD,% B
IX IB %IW ID
GM4 %MX,%QX,% | %MB,%QB,% | %MW,%QW, | %MD,%QD,% B
IX IB %IW ID
GMB %MX,%QX,% | %MB,%QB,% | %MW,%QW, | %MD,%QD,% B
IX IB %IW ID
% %
K1000S (P,M,L,K,F,T) - (PM,LK,F,T, - -
X C,D,S)W
% %
K300S (P.M,L,K,F,T) - (PM,LK,FT, -- -
X C,D,S)W
% %
K200S (P,M,L,K,F,T) - (PM,LK,F,T, - -
X C,D,S)W

1) For an area designation method for each device of the GLOFA and Master-K series, refer to
the GLOFA PLC technical manuals.
2) The device data type of each block should be the same. If the data type of the first block is
Word and the data type of second block is Double Word, an error may occur.

[Table 10.3.1] Types of Direct Variables

1) When preparing the frame, it is required to delete the ‘H’ in front of the figure and change
the position of two bytes when the user describes the hexadecimal word data on the above
frame
Ex.) H'0054 => 5400.

10-10




CHAPTER 10 DEDICATED COMMUNICATION

3) Response format (in the case of an ACK response in the PLC)
m Response of Individual Variable Read (PLC =»HMI)

Items Size (byte) Description
Command 2 0x0055: Read Response
Data type 2 refer to the Data Type Table
Reserved area 2 0x0000: Don’t Care
Error state 2 If '0’, normal, if not ‘0’, error
Error inform 2 If the Error State is in error, the low Byte is the error no.
Variable , i
If the Error State is normal, the number of variables are read
number
Data size 2 Byte Size of data.
Data Data size | Data are read
(Repeat procedure for other variable numbers/max. 16)
Data size 2 Byte Size of data.
Data Data size | Data are read
Format Data | Reserved | Error Block Data
Header | Command Data
name type area state | number | number
e |11 1 1 T T 1T 1
(Ex) h'0055 h’0002 h’0000 h’0000 | h'0001 h’0002 h'1234

(1) Data number
This means HEX type byte number. This number shall be fixed according to the memory
type (X,B,W,D,L) included in the Direct Variable name of the computer request format.

(2) Block number
This designates how many blocks composed of ‘[data number][data] are there in this
request format. A max. 16 blocks are available for setting. Accordingly, the value of [block
number] should be h’0001~ h’'0010.

1 block (max. 16 blocks)

Type

Bool

Byte

Word

Double Word

Long Word

GM1

%MX,%QX,%IX

%MB,%QB,%IB

%MW,%QW,%IW

%MD, %QD,%ID

%ML,%QL,%IL

Classification

Available Direct Variable

Data number (Byte)

1
Bool (X %MX,%QX,%IX,% (P,M,L,K,F,T)X . ,
) ’ EQX.%IX,% ( ) (Only lowest bit is effective)
Byte (B) %MB,%QB,%IB 1
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Word (W) %MW,%QW,%IW,% (P,M,L,K,F,T,C,D,S)W 2
Double Word (D) | %MD,%QD,%ID
Long Word (L) %ML,%QL,%IL 8

[Table 10.3.2] Data number according to the variable

1) Data number means that HO4, is that there is hexadecimal (HEX) data of 4 bytes (Double
Word).
If the data type is Bool, the read data will be indicated by one Byte (HEX). That is, if the BIT
value is ‘0’, the data is indicated as h’00 while if it is ‘1’, as h'01.

4) Response format (in the case of NAK response

Format Heade | Comman Reserve Error code
Data type Error state
name r d d area (Hex 1 Byte)
Code h'FFFF
... h’0055 h’0002 h’0000 h'21
(Ex.) (the value not ‘0")

1) An Error code indicates various types of error by one byte of HEX.
For further information, please refer to the ‘Appendix error code Table’.

5) Ethernet data protocol example

(1) Direct Variable individual read request frame
data type: Byte
variable number: 3
variable name: %MBO0, %MB100, %MB500

Numb f Length of Length of
variatles || variable name [__93@ Command Data type
|
goooooon: oofe0 91|08 01 02 00(50 da|92 3a(e9 08|00 45 00 ... ... | S E.

000000104 00| 5= &4(4f 40 00 80|06 19(40 d2|ce Sb|BES d2 == Z.0@. @  [[

oooooozo:) Sblbc OE(9%b 07 d4 02| 8c dofde 05(db c1{%9% 50 18 [...... .. .. P
Q0000030 le|bl 09)£3 00 00 4c(47 49(53 2447 4c)4f 46 41 ... .. LGIS-GLOFA
Q0000040 0000 00[33 00 00 [Ie 00] 00[16[54 O0][01 00l 00 00 .. .3.... .. T... ..
00000050+ 03 00j (04 00j[25 44 42 30|06 00) 25 4d 42 31 30 30 ... xMBO. . %HE100
ooo00oen: 25 44 42 35130 30 . .»MBE5O0

Variable name
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(2) Direct Variable individual read response frame
data type: Byte

PLCINFO Data type
0x 1: GM2,Single type,CPU Run
0x 84: CPU status-Run. slot position: 4 Lenath of data Command Reservation area
00000000, 00|50 da 92 3a =% 00|e0 91 08 01|02 08|00 45)00 P ... .. E.
Qaoooolo: oo0j4f 0B 57 00 00 32|06 23 44 d2|ce Sh)bo d2|ce O W2 #D [ ...
00000020: Shb|bS 07 d4 08 9b 05|db =1 9a 02| 8c dd|0e 50({16 [[O BT E.
ooonoo3n: 3=(80 94 1f IZIIZI 00 4|47 49 53 2d)47 Ac|4f 46]41 = LGIS-GLOFA
gooooo4o: p1 &4j01 11 nn 00 6f[55 0001 OOj[02 odf ......... ol ..
noooooso: 3 no 1 nn N1 DD@)DI oo =1 1

Error No. of Data Data

Status Block Lenath ]
(3) Direct Variable individual read request frame

data type: Bool-Bit

variable number: 2

variable name: %MX0, %MX80
pogooooa: 00 =0 91 08 01 02 00 50 da 92 3a =9 08 00 45 00 0.0 . . | E.
ooooooio: 00 51 07 S50 40 00 80 06 96 48 d2 ce Sb bS d2 ce Q.P@.. H. [0
00000020: Sb be 08 a2 07 dd4 02 9c 42 al O0b d3 a0 £d 50 18 [.... ... .00
poooon3n: 20 =8 2= Y3 00 00 4z 4% 49 B3 24 47 4c 4f 45 41 = LGIS-GLOFA
nooooo4n: 00 00 00 33 00 00 15 00 00 od 54 00 00 00 Qo0 0o B T ...
noooooso. 02 00 04 00 25 44 58 30 05 00 25 44 58 38 30 CxMED . CEHERD

(4) Direct Variable individual read response frame

data type: Bool-Bit
00000000: 00 50 da 92 3a =9 00 =0 91 08 01 02 08 00 45 00 .
00000010: 00 4c 00 17 00 00 32 06 2b 87 d2 ce 5b bo d2 ce L....2.
00000020: Sb bS 07 d4 08 22 Ob d3 a0 £d 02 9c de ca 5018 [0 ..
noooooan: GRS i 47 49 53 2d 47 4c 4f 46 41]EER
IEYENR 01 54 01 11 00 00 10 00 00 6c 55 00 00 00 09 01
nooooosn: 0o 02 00 0 1 0o on
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10.3.2 Continuous reading of the Direct Variable

1) Overview
This designates the PLC device memory directly and continuously reads the data as much as
indicated by the designated address. But, only Direct Variables in byte format can be read.

2) Request format (PC PLC)

Format e Comma Data Reserved Block | Variable Direct Data
name nd type area number | length variable | number
code

h'0054 h'0014 h’0000 h'0001 h’'0006 %MB100 h’0006

(Ex.)

1) Data number means the byte number of data (max. 1,400 bytes).

(1) Data type
Data type is available only as h’'0014.

(2) Block number
Block number is available only as h’0001.

(3) Variable length
This is the number of letters for the Direct Variable name. A max. of 16 letters are allowed
and the range is from h’0001 to h’0010.

(4) Direct Variable
This is the address of the variable to be read. It should be ASCII value within 16 letters.
For the variable name, only numbers, small/capital letters, ‘%’ and '." are allowed. The
available variable types of the Direct Variable continuous reading are shown in the Table
below according to the PLC type.

Classification Byte
GM1 %MB,%QB,%IB
GM2 %MB,%QB,%IB
GM3 %MB,%QB,%IB
GM4 %MB,%QB,%IB
GM5 %MB,%QB,%IB

[Table 10.3.3] Variable area for continuous reading
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1) For the area designation method of each device for the GLOFA and Master-K series, please
refer to the relevant technical materials.

10-15

3) Response format (in the case of a PLC ACK response)
Format | Heade Data Reserved Error Block Data
Command Data
name r type area state number | number
code h'0123456
h’0055 h'0014 h’0000 h’0000 h'0001 h'0006
(Ex.) 789AB
data number means the number of byte of HEX type.
4) Response format (in the case of a PLC NAK response)
Format Reserved Error code
Header | Command | Data type Error state
name area (Hex 1Byte)
Code
h’0055 h'0014 h’0000 h'FFFF h'21
(Ex.)
1) The error code is HEX and indicates the error type by 1 byte.
For further information, please refer to the ‘Appendix error code Table’.
5) Ethernet data protocol
(1) Direct Variable continuous reading request frame
data type: Block
variable name: %MBO
data size: 0x100 (256 byte)
Nur_nberof
variables(always 1) Length of data Command Data type(block)
poooooon: o0je=0 91 08 01 02 00|50 da 92 3a|e% 08|00 45 00 ... ... F.ooo.o. E.
o00ooo10: 00| d4c ol 4f 40 00 80|06 do 4d d2|ce ShibE d? ce I®@a@. . M. . [0 .
00000020: Sbibc 06 9d 07 d4 02091 7c 16 0Df|d2 f0f0l so1a8 (.0 . ... .. F.
00000030: 21|ed 67 94 00 00 447 49 53 24|47 4c[4f 46 41 |0 [0 LGIS-GLOFA
00000040 00/ 00 00 33 00 00 [10 oo] 00 08[54 O0JAd 0o o0 00 ...3...... T . ...
pooooosno: |1 00|04 00)25 4d 42 30 00 01 ....~MEO
[ Length of Data size to read
variable (256-byte)



CHAPTER 10 DEDICATED COMMUNICATION

(2) Direct Variable continuous read response frame
data type: Block

Data size

ooooooon:
ooooooin:
noooooozo:
oooooosn:
oooooo4on:
ooooooso:
ooooooen :
aoooonyo:
ogooooosn:
oooooosen:
ooooooan:
oooooobo:
ooooooc0:
oooooodo:
ooooooen:
aoooonio:
ooooolio0:
ooooo1io:
ooooo120:
ooooo13o:
0oo00140:
ooooo1so:

nn
ni
Ch
=)
ni
nn
nn
oo
nn
nn
nn
nn
nn
nn
nn
oo
nn
nn
nn
nn
nn
nn

&0
45
bE
20
g4
0o
0o
1]
0o
0o
0o
0o
0o
0o
0o
1]
0o
0o
0o
0o
0o
0o

da 92 3a
Sc 00
d4
99 oo
11 00jo0
00 [00 01
o0 oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo

29
nn
9d

on
e
0f
dc
Oz
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo

=11
ne
dz

91
22
ta

og
46
01

01
dz
nz

0z
cE
91

na
th
=

oo
b
3a

45 . :
d? ce H.~
g0

01
0o
0o
1]
0o
0o
0o
0o
0o
0o
0o
1]
0o
0o
0o

0o
0o
0o
1]
0o
0o
0o
0o
0o
0o
0o
1]
0o
0o
0o

69
oo
oo
0o
oo
oo
oo
oo
oo
oo
oo
0o
oo
oo
oo

55
0o
0o
1]
0o
0o
0o
0o
0o
0o
0o
1]
0o
0o
0o

0o
0o
0o
1]
0o
0o
0o
0o
0o
0o
0o
1]
0o
0o
0o

14
0o
0o
]
0o
0o
0o
0o
0o
0o
0o
]
0o
0o
0o

0o
0o
0o
1]
0o
0o
0o
0o
0o
0o
0o
1]
0o
0o
0o

01
0o
0o
1]
0o
0o
0o
0o
0o
0o
0o
1]
0o
0o
0o

0o 00 o0 00 oo oo 00 oo oo

10.3.3 Reading of NAMED Variable

1) Overview
This registers the variable name in the PLC program access variable and reads the data by
using the registered name.
For the variable registration method, please refer to the FEnet user’'s manual.

2) Request format (PC PLC)

m in case of the individual type

Format Data Reserved Block Variable | Variable
Header | Command
name type area number length name
code OUTPUT_
h'0054 h’0002 h’0000 h’0001 h'08
(Ex.) 1

1 block (repeated setting up to max. 16 blocks)
(1) Block number
This designates how many blocks composed of ‘[variable length][variable name] are there
in the request format. A max. 16 blocks are available for setting. Accordingly, the value of
the [block number] should be h’0001~ h’0010.
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m in case of array type (block number should be ‘1")
Format Data | Reserved Block Variable Variable Data
Header | Command
name type area number length name number
code h'004 OUTPUT_A
h'0054 h’0000 h’0001 h’000A h’0004
(Ex.) 2 RR

(2) Variable length

This describes the number of letters in the variable name registered in the PLC access
variable. A max. 16 letters are allowed. This value converts the HEX to ASCII using a range
from h’'01 to h'10.

(3) Variable name
The variable name is read and is an ASCII value within 16 letters. For the variable name,

only numbers, small/capital letters, ‘%’, and ‘.

' can be used. The small/capital character are

used by distinction but since the PLC access variable name is written in all capitals, it is
required to use in CAPITAL letters.

3) Response format (in the case of an ACK response in the PLC)

m in the case of an individual type
Format Data | Reserved | Error Block Data
Header | Command Data
name type area state | number | number
Code h’000
h’0055 h'0000 h’0000 | h'O001 h’0002 h'1234
(Ex.) 2
\ /
1 block (max. 16 block)
m in the case of an array type
Format Data | Reserved Error Block Data
Header | Command Data
name type area state number | number
Code
(Ex) h’0055 h’0042 h’0000 h’0000 h’0001 h’'0002 h'1234

1) Data number: the byte number of data.
2) If the data type is ‘Bool’, the read data shall be indicated by one byte (HEX). That is, if the bit
value is ‘0’, it is indicated by h’00. If the bit value is ‘1, it is indicated as h'01.
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4) Response format (in case of a NAK response in PLC)

m individual/array type (common)

Format Data Reserved Error
Header | Command Error state
name type area code
Code hFFFF
h’0055 h’0002 h’0000 h'21
(Ex.) (value not ‘0")

10.3.4 Individual writing of Direct Variable

1) Overview
This function designates the PLC device memory directly and writes according to the memory
data type. It is possible to write the data in 16 independent device memories.

2) Request format (PC -> PLC)
m individual variable writing request (HMI = PLC)

ltems Size (byte) Description
Command 2 0x0058: Write Request
Data type 2 Refer to Data Type Table
Reserved area 2 0x0000: Don't Care.
Variable number 2 Variable number desired to write. max. 16.

Variable name

2 Variable name length. max. 16 letters.
length

. Variable .
Variable name Variable name.
name length

(Repeated as much as variable number/max.16)

Variable name

2 Variable name length. max. 16 letters.
length

Variable Variable name. Direct Variable, access variable are available
name length | to use.

Variable name

Data size 2 Byte Size of data.
Data Data size Data to write.

(Repeated as much as variable number/max.16)

Data size 2 Byte Size of data.
Data Data size Data to write.
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block . .
format com- data | reserved variable direct data
header num- . data
name mand type area ber length variable number
code
(Ex) h'0058 | h'0002 h’0000 h’0001 h’0006 %MW100 h'0002 | h'1234
1 block (repeated setting available up to max. 16 blocks)

(1) Block number
This designates how many blocks composed of ‘[variable length][Direct Variable]' and
‘[data length][data] there are in the request format. It is possible to set a max. 16 blocks.
Accordingly, the value of the [block number] should be h’01~ h'10.

(2) Variable length (Direct Variable name length)
This describes the letter number of Direct Variables. A max. of 16 letters are allowed. The
range of value is from h’'01 to h'10.

(3) Direct Variable
The address of variables desired to write should be entered. It should be an ASCII value
within 16 letters. For the variable name, only numbers, small/capital letters, ‘%’, and '." are
allowed.

For Direct Variable available according to the PLC type, please refer to the data nhumber
according to [Table 10.3.2].

1) The device data type of each block should be the same. If the data type of the first block is
Word and the data type of the second block is Double Word, an error may occur.

2) For the area designation method of each device of the GLOFA and MK series, refer to the
relevant technical manuals.

3) If the data type is Bool, the data is HEX and is indicated by one byte. That is, if the BIT value is ‘0’,
it is indicated by h’00. If the BIT value is ‘1, it is indicated by h’01.

3) Response format (in the case of an ACK response in the PLC)

Format Reserved Error Block
Header Command Data type
name area state number
Code (Ex.) h'0059 h'0002 h’0000 h’0000 h'0001

(1) Block number

This is the block number normally written.
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4) Response format (in the case of a NAK response)

Reserve
Format Data Error code
Header | Command ty d Error state (Hex 1 Byte)
name e ex e
P area y
h'FFFF
code (Ex.) . h'0059 h'0002 h’0000 h21
(the value not ‘0)

1) The error code is HEX and indicates the error type by one byte content.
For further information, please refer to the ‘APPENDIX error code’.

5) Ethernet data protocol example

(1) Direct Variable individual writing request frame
data type: Byte
variable number: 3
data: 0x1122, 0x3344, 0x5566
variable name: %MBO0, %MB100, %MB500

From the following protocol, the data type is 0x0002 and set by word type.
Accordingly, it may receive the error, but it is required to change the data type to byte
(0Ox0001) to receive the data.

Length of

variable name
Number of Variable Length Word type Byte type
variables name of data

nooooooo: 00je0 91)0% 01 0200 50 d=)9%2 3a =9 0% 00 45 00

00o0o0n0Lo: 00(66 =b|4f 40 00(80 06 B2{33 d2 ce Sb BS d2 ce £.0@) .3, .
00000020 Sb|bc 08| a0 07 44|02 97 b7|d0 04 7c 00 bE 50 18 [ 0. E i
{
3,

oooonnao: 21 40 3d|d0 00 00(4c 47 49153 2d 47 4c 4f 46 41 0=
0ooono4do: 00 00]33 00 00)2a 00 00)22 58 00 DE oo ao oo ...
oooonnso: 3 anjod om 25 4442 30(02 00 6 00 25 4d . /HB ..KH

ooonooen: 42 31 30 30 02 un‘ns 00 25 4::1 42 35 30 30 ELOD.. ..
0oooo070: 02 00 &5 &R ..Uf

Data

(2) Direct Variable individual writing response frame
error

Error status Error code

00000000 00[S0 da|92 3a =9 00 =0 91 08 01 02 0% 00 45 00 .P..:......... E.
00000010: 00|46 00|09 00 00 32 06 2b 9b d2 ce Sb be d2 c= F. 2

00000020: Sb|bS 07|d4 08 a0 04 7o 00 d3 02 97 b8 4c 50 18 [0 ..0 | D EIP
00000030 3e|80 Se|0a 00 00 4c 47 49 53 2d 47 4c 4f 46 41 : ° . LGIS-GLOFA

00000040: a0 00 0=z 00 0O 66 59 00 OZ 00 OB 0O ......... £y ..
noonoonso: (£ 00/)21 00 :
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(3) Direct Variable individual writing request frame
data type: Bool-Bit

gooooooo: 00 =0 91 08 01 02 00 50 da 92 3a =% 08 00 45 00 ... ... F..:...E
00000010: 00 4d £d 4f 40 00 80 06 a0 4c d2 ce Gb bS d2 ce MI @. . ... [0 .
0oooon20: Sb be 08 a2 07 d4 02 9z 4d ea 0B d3 a0 5B 50 18 [0 .. .. .0 [P
00000030: 21 8a =0 b7 00 00 4z 47 49 53 2d 47 4c 4f 46 41 | [J LGIS-GLOFA
goooood4o: 00 00 00 33 00 OO0 11 00 OO 09 5& 00 0O 0O 00 oo ...3...... ...
ooooonso: 01 00 04 00 25 44 58 30 01 00 01 .. AMED.L

(4) Direct Variable individual writing response frame
data type: Bool-Bit

ooopoono: 00 50 da 92 3a =% 00 =0 91 08 01 02 08 00 45 00 .F
ooopoolo: 00 46 00 12 00 00 32 06 2b 92 d2 ce Sb boc d2 ce F.. 0 2.+ [...
00000020: 5b b5 07 d4 08 a2 0b d3 =0 Sb 02 9c de 0f SO12 [0 ....O[..H.F.
0ooooo30: 3= 80 46 61 00 00 4z 47 49 53 24 47 dc 4f 46 41 : F=. LGIS-GIOFA
goopoo4o: 01 84 01 11 00 00 0Da 0O 0O 66 55 0O 0O 0O 04 01
noooooso: o0 oo 01 0o

10.3.5 Continuous writing of Direct Variable

1) Overview
This is the function to designate the PLC device memory directly and write continuously the data
in the memory as much as indicated by the designated address. But, only Direct Variable in byte
format is available.

2) Request format

Format Data | Reserved | Block | Variable . Data
Header | Command Variable Data
name type area number | length number
Code h'001 h'123
... h'0058 h’0000 h’0001 h’0006 %MB100 h'0002
(Ex.) 4 4

(1) Data number
This means the byte number of data (max. 1,400 byte).

(2) Block number
The block number is available only as h’0001.

(3) Variable length

This is the number of letters for the Direct Variable name. A max. 16 letters are allowed
and the range is from h’'0001 to h’0010.
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(4) Direct Variable
This is the address of variable to write directly. It should be ASCII value within 16 letters
and for variable name, nothing is allowed except numeric, small/capital letters, ‘%’ and ..
The available variable type of Direct Variable continuous writing according to PLC type
are shown in the [Table 10.3.2] data number according to the variable.

1) For the area designation method of each device for the GKOFA and MK series, please refer
to the relevant technical manuals.

3) Response format (in the case of a PLC ACK response)

Format Reserved Block
Header Command Data type Error state
name area number
Code h'0059 h'0014 h’0000 h’0000 h’0001
(Ex.)

(1) Data type
The available data type is byte type (%MB, %IB, %QB).

(2) Data number
This means the byte (Hex.) number.

4) Response format (in the case of a PLC NAK response)

Format Data Reserved Error code
Header Command Error state
name type area (Hex 1 Byte)
Code
h’0059 h'0014 h’0000 h'FFFF h'21
(Ex.)

(1) Error code
Error code is HEX and indicates the error type by 1byte.

For further information, please refer to the ‘Appendix error code’.

5) Ethernet data protocol example

(1) Direct Variable continuous writing request frame
data type: Byte
data: 0x112233445566778899%aa (0x000a)
variable name: %MBO
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Length of -
variable Data Slize

oooooogn: 00 =0 91(08 01 02 00 50 d=|92 3a =9 08 00 45 00 ... ... F..: .
goooonio: o0 56 d7|4f 40 00 80 06 c6|43 d2 ce Sb b5 d2 ce VO @ . .C..[0O .
00oo000z20: Sb be 08|al 07 d4 02 97 bBe|8c 04 Fc 00 01 50 18 [0 ... .. |..F.
goooon3n: 21 =4 eS5|62 00 00 4 47 49|53 2d 47 4c 4f 46 41 [ b. LGIS-GLOFA
noooooo4no: 00 00 O0j33 00 00 1a OO OO0j12 53 00 14 00 OO OO0 ...3.... .. X ...
nooooooso: 01 0a 25 4d 42 30([0= 0011 22 33 44 55 66 ... . %MBO. .. "3DUf

nooooooen: 77 B8 EE] Data ...

(2) Direct Variable continuous writing response frame
data type: Byte

PLI: ||-|fD Command

gaooooon: 00|50 da 92 3a 9 00 =0 91 08 01(02 08 00 45 00 P..:.... ... .. E.
gaooooio: 00(4e 00 02 00 00 32 06 2b a2 dZfce 5b bo d2 ce Fo.oo 2.4+ [...
00000020: Sb|kS 07 44 08 a0 04 72 00 01 02(97 be ba 50 15 [0 .0 [... ... F.
gao00030: 3els80 74 6f 00 00 4c 47 49 53 2d[47 4c 4f 46 41 : to. LGIS-GLOFA

goooondo: (01 84/ 01 11 00 00 0= 00 00 66 (59 0O0) 14 00 01 00 ......... tY. ...

gaoooosn: 01 00

Error status Number of variables

10.3.6 Writing of Named Variable

1) Overview
This registers the variable name in the PLC program access variable and writes the data by
using the registered name.
For the variable registration method, please refer to the Fnet user’'s manual.

2) Computer request format
m in the case of an individual type

Reser | Block | Varia | Varia
Format Hea | Comma | Data Data
ved numb ble ble Data
name der nd type length
area er length [ name | ...
Code OuUTP
h’0058 h’0002 | h’0000 | h'0001 | h’0008 h’0002 h'1234
(Ex.) UT 1

1 block (repeated setting up to max. 16 blocks)

(1) Block number
This designates how many blocks composed of ‘[variable length][variable name] there are
in the request format. A max. 16 blocks are available for setting. Accordingly, the value of
the [block number] should be h’0001~ h’'0010.
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m in the case of an array type

Reserv | Block . . Data
Format Hea | Comm Data Variable | Variable
ed numbe numbe Data
name der and type length name
area r r
Code OUTPU
h’0058 h’0042 h’0000 h’0001 h’000A h’0004 h'12345678
(Ex.) T ARR

(1) Block number
Block number used should be h’0001.

(2) Variable length
This describes the number of letters in the variable name registered in the PLC access
variable. A max. 16 letters are allowed. This value converts the HEX to ASCII with a
range from h'01 to h'10.

(3) Variable name
This is the variable name used to write and should be an ASCII value 16 letters. For the
variable name, only numbers, small/capital letters, ‘%’ and ‘" ‘' are allowed. The
small/capital character is used for distinction but since the PLC access variable name is

written in all capitals, it is required to use capital letters.

3) Response format (in the case of an ACK response in the PLC)

m in the case of an individual type

Format Reserved Block
Header Command Data type Error state
name area number
code (Ex.) h’'0059 h'0002 h’0000 h’0000 h'0001
m in the case of an array type
Format Reserved Block
Header Command Data type Error state
name area number
code (Ex.) h'0059 h’0042 h’0000 h'0000 h’0001

() In the case of an array type, the variable number used should be by h’0001.

(2) The data length means the byte number of data.
(3) If the data type is ‘Bool’, the read data will be indicated by one byte (HEX.). That is, if the
bit value is ‘0’, it is indicated as h’'00. If the BIT value is ‘1’, it is indicated as h'01.
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4) Response format (in the case of a NAK response in the PLC)

m individual/array type (common)

Format Reserved
Header | Command Data type Error state Error code
name area
h'FFFF
Code (Ex.) h'0059 h'0002 h’0000 h'21
(the value not ‘0")

10.3.7 Request of STATUS Read (HMI -> PLC)

1) Overview
This service enables the user to retrieve the information and determine the status of the PLC by
using the communication.

2) Computer request format

Items Size (byte) Description
Command 2 0x00BO: Status Request
Data type 2 0x0000: Don't Care
Reserved area 2 0x0000: Don't Care

3) Response format (in the case of an ACK response in the PLC)

Items Size (byte) Description
Command 2 0x00B1: Status Response
Data type 2 0x0000: Don’t Care
Reserved area 2 0x0000: Don't Care
Error state 2 If ‘0", normal, if not ‘0’, error code
Data size 2 0x0014
Data 20 Status Data

4) Structure of the Status Data

) Byte L
Items Size (byte) . Description
position

Reserved 4 0 Reserved area

_CPU TYPE 1 4 System type: flag

~VER NUM 1 5 OS version no.: flag

_SYS STATE 2 6 PLC mode and operation state: flag
PADT CNF 1 8 GMWIN connection state: flag
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_DOMAIN_ST 1 9 System S/W configuration info: flag
_CNF_ER 2 10 System error (serious error): flag
~CNF_WAR 2 12 System warning: flag

Slot information
Bit01~Bit03: slot info to indicate that the local is
remote connected to another station
Slot Info 2 14 Bit0O5~Bit07: slot info to indicate that another
station is remote connected
Bit09~Bit11: slot info that indicate that the module
is installed

Reserved 4 16 Reserved area

* For further information of each item, please refer to the *flag description.

5) Flag description

m _CPU_TYPE (1Byte)
GM1 (0x00), GM2 (0x01), GM3 (0x02), GM4 (0x03)
GM3_FSM (0x05), GM4_FSM (0x06), SRU (0x07), GMR (0x10)
K1000S (0x22), K300S (0x23)
K1000S_FSM (0x25), K300S_FSM (0x26)

m _VER_NUM (1Byte)
BITO~BIT3: Minor Version indication
BIT4~BIT7: Major Version indication
Ex.) in the case of indicating v3.1: indicated by 0x31

m _SYS_STATE (2Byte)

Position Contents Description

Indicates the state available to change the operation mode only by the
mode key or GMWIN/KGLWIN

BITO Local control

BIT 1 STOP Indicates the CPU operation state

BIT 2 RUN Indicates the CPU operation state

BIT 3 PAUSE Indicates the CPU operation state

BIT 4 DEBUG Indicates the CPU operation state
Operation mode change )

BIT 5 Operation mode change by key
factor
Operation mode change .

BIT 6 Operation mode change by GMWIN/KGLWIN
factor
Operation mode change .

BIT7 Operation mode change by remote PADT
factor
Operation mode change . o

BIT 8 fach Operation mode change by communication
actor
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. |Stop after finishing the scan by using the STOP function during RUN
BIT9 STOP by STOP function
mode.
BIT 10 |Forced input Indicates forced ON/OFF execution for an input contact
BIT 11  |Forced output Indicates forced ON/OFF execution for an output contact
STOP by  ESTOP . )
BIT 12 . Emergency stop by the ESTOP function during RUN mode.
function
BIT 13 Reserved area
BIT 14  |Monitor running Indicates that external monitoring is running for the program and variable
BIT 15 |Remote mode ON Indicates ‘in operation in remote mode’
m _PADT_CNF (1 Byte)
Position Contents Description
BIT 0 Local connection Bit indicating the connection state of the local GMWIN/KGLWIN
BIT 1 Remote connection Bit indicating the connection state of the remote PADT
BIT 2 Remote communication| . .= = | ) o
) Bit indicating the connection state of the remote communication
connection
BIT 3
- Reserved area
~BIT 7
m  DOMAIN_ST (1Byte)
Position Contents Description
BIT O Basic parameter error  |Flag indicating the error after checking the basic parameter
BIT 1 I/O parameter error Flag indicating the error after checking the 1/O configuration parameter
BIT 2 Program error Flag indicating the error after checking the user program
BIT 3 Access variable error Flag indicating the error after checking the access variable
High speed link o . ) )
BIT 4 Flag indicating the error after checking the high speed link parameter
parameter error
BIT5
- Reserved area
~BIT 7
m _CNF_ER (2Byte)
Position Contents Description
CPU confiuration error Error flag that occurs when normal operation is not possible because of a
BITO [ CPU ERg] self diagnosed error of the CPU module/base CPU installation error/multi
- CPU configuration error etc. (for further information, referto  SYS ERR).
Representative flag indicating an error in the case that the 1/O
BIT 1 Module type mismatch [configuration parameter of each slot is different from the currently
error [_10_TYER] installed module or that the special module is installed in an unusable slot
(referto IO _TYER_N, IOTYERI[n)).
BIT 2 module delete error Representative flag indicating an error when the module configuration of
[ IO DEER] each slot is changed during operation (refer to 10 DEER N,
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_|IO_DEERIN]).
BIT 3 FUSE cutoff error Representative flag indicating an error when the fuse of the module the
[ FUSE_ER] in the slot is cutoff (refer to _FUSE_ER_N, FUSE_ER|[n]).
I/O module Representative flag indicating an error that occurs when it is not possible
BIT 4 read/write error to read/write the 1/0 module with the modules of each slot normally (refer
(failure) [ 10_RWER] to _IP_ RWER_N, 10 RWERI[n]).
Special/communication |Representative flag indicating an error that occurs when a normal
BITS module interface is not possible due to an initialization failure of the special or
interface error communication module in the slot, or a module malfunction (refer to
(failure) [ SP_IFER] _IP_IFER_N, _IP_IFER[N)).
Serious failure detection|Representative flag indicating an error detection after detecting a serious
BIT 6 error of external devicelfailure of the external device by the user program. The error is recorded
[ ANNUN_ER] in _ANC_ERR|[n].
BIT 7 Reserved area
BIT 8 SCAN WATCH-DOG This error occurs when exceeding the scan watchdog time designated by
error [ WD_ER] the parameter of program scan time.
BIT 9 Program code error This error occurs when encountering an undecipherable command while
[ CODE_ER] performing the user program.
BIT 10 STACK OVERFLOW This error occurs when the program stack overflows the normal range
Error [ STACK_ER] while performing the program.
This error occurs when the program memory is broken or it is not
Program error .
BIT 11 possible to perform the program because of a program error (refer to
[ P_BCK_ER]
DOMAIN_ST).
BIT 12
~BIT15 Reserved area
m _CNF_WAR (2Byte)
Position Contents Description
System warning (light
BITO failure) RTC data error |Flag indicating an error when the RTC data has an error
[ RTC_ERR]
Flag indicating an error when it is not possible to perform the normal hot
BIT 1 Data BACK_UP error or warm restart program because the data memory is broken due to a
[ D_BCK_ER] BACK_UP error. Therefore, a cold restart is performed. This will be reset
automatically if the available initialization program is completed.
Flag indicating an error when exceeding the hot restart time during the
. . recovery of an electric power failure while performing the program or
Hot restart impossible ) . .
BIT 2 error when performing the restart operation (warm or cold) according to
[ H_BCK_ER] parameter as it is not possible to run the hot restart because of back up
- - operation error necessary for performing the hot restart. This will be reset
automatically if the available initialization program is completed.
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Flag in the case where a warm restart is performed when power re-input
Abnormal operation after the program is shutdown in the middle of running due to the power
shutdown P shutdown while performing the program, the operation restarts the
BIT 3 (ABNORMAL program from the beginning which may cause the error in operation of the
SHUTDOWN) preserved data area. This is available in the initialization program.
[ AB_SD_ER] Automatic resetting after completion of initialization program. Also
-~ indicates the error when program is shutdown in the middle of running by
'ESTOP' function.
TASK h
(re ulairaseriod external Flag indicating a task crash in the case that a repeated execution of the
BIT 4 tasl%) P ' same task is required while performing the user program.
[ TASK_ERR] (referto _TC_BMAP[n],_TC_CNTI[n])
BITS Battery error Flag indicating an error when the battery voltage is less than the
[ BAT_ERR] specification for the backup of the user program and data memory.
Light failure detection of|Representative flag indicating an error when detecting the light failure of
BIT 6 the external device the external device by the user program. The error is recovered in
[ ANNUN_WR] ANC_WBIn].
BIT7 |- Reserved area
High speed link
BIT 8 parameter 1 error
[ HSPMT1_ER]
High speed link
BIT9 parameter 2 error . s . .
[ HSPMT2 ER] Representative flag indicating an error when it is not possible to perform a
High speed_link high speed link after checking each high speed link parameter error.
BIT10 |parameter 3 error Reset when the high speed link is disabled.
[ HSPMT3_ER]
High speed link
BIT 11 |parameter 4 error
[ HSPMT4_ER]
BIT 12
~BIT 15 Reserved area
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CHAPTER 11 RESETTING THE COMMUNICATION MODULE IN RUN MODE

11.1 Overview

When the communication by Ethernet does not work smoothly due to a certain obstacle, FEnet I/F
module Reset Function clears the relevant communication modules without resetting the whole
system.

The communication module sends/receives the data through ‘Common RAM’. The module is required
to run the system again if the data processing is delayed by some reasons (ex: by packet increase of
the system configuration) or if the data sent/received is not good due to abnormal action by the
communication module.

In the case when power OFF/ON is not possible, this enables the user to perform normal functions by
initializing the module during running without rebooting the system.

GLOFA PLC A GLOFA PLC B GLOFA PLC C
210.206.91.188 210.206.91.189 210.206.91.190

.......
o

33
O
0N
i .

Flag reset

o
o
of o
’’’’
.
o

o*
S
S
.
.
.
S
»
.
o

e
‘e
.
........
----------

Desktop Swetem

Upper System
210.206.91.193

.
.t
.
.
», .
. 13
., .
------
-------------

[Figure 11.1.1] Resetting the communication module during run mode

1) The above function is available only in GM1/2-CPUA(B) and GM4-CPUC. Other models are

scheduled to be available later. The available versions are as follows :
(1) GM1/2-CPUB O/S version : more than V3.0
(2) GM4-CPUC O/S version : more than V2.1
(3) GMWIN version : more than V4.04

(4) FEnet I/F module O/S version : more than V1.1
2) The initialization process does not impose a burden on the scan time if it is carried out when
system power is turned OFF -> ON. However, if it is processed during running, it may impose a
burden on the scan time.
3) The reset of the relevant communication module during running should be performed in limited
situations (emergency situations),. Caution should be taken.
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11.2 Flag List

11.2.1 Flags for the communication module resetting

The method to reset the communication module is available through the GM4-CPUC flag. The

flag type is as follows :

1) Reset flag
m FENET_RESETX : used to reset FEnet I/F module of slot no.x
_FENET_RESET_Mx : main base
_FENET_RESET_Ex : extended base (except GM1/2)

2) State flag to be added
m RCV_SERx_CHy : indicates that it is set as channel y of module slot no.x through dedicated
service.
_RCV_SERV0_M_CH : main base
_RCV_SERVO0O_E_CH : extended base(except GM1/2)

Resource | Instance | Yariable name | Yariahle value
Flag _RCY_SERYO_M_CH[O] o
Flag _RCYW_SERYD_M_CH[1] 0
Flag _RCW_SERYD_M_CH[Z] 0
Flag _RCY_SERYD_M_CH[3] 0
Flag "RCY_SERVO_M_CH[4] o
Flag _RCYW_SERYD_M_CH[S] 0
Flag _RCW_SERYD_M_CH[E] 0
Flag _RCY_SERYD_M_CH[7] 0
Flag "RCY_SERVO_M_CH[E] o
Flag _RCYW_SERYD_M_CH[9] 0
Flag _RCW_SERYD_M_CH[10] 0
Flag "RCY_SERYD_M_CH[11] 0
Flag "RCY_SERVO_M_CH[12] o
Flag “RCW_SERYO_M_CH[13] 0
Flag RCW_SERYO_M_CH[14] 0
Flag _RCY_SERYD_M_CH[15] 0

[Figure 11.2.1] Service monitoring using the channel of dedicated service (16 channels)
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m RCV_SERx_COUNT : count received in module sot no.x through dedicated service
_RCV_SERV_CNT_M : main base
_RCV_SERV_CNT_E : extended base (except GM1/2)

Where as,
a) X(Slot) : 0~7(GM1/2-CPUA(B)), 0~55(GM4-CPUC)
b) Y(channel): 0~15

Resource | Instance | Variable name | Yariable value
Flag _RCY_SERY_CNT_M[0] 0
Flag _RCY_SERY_CNT_M[1] 0
Flag _RCY_SERY_CHT_M[2] 0
Flag _RCY_SERY_CMT_M[3] 0
Flag _RCY_SERY_CNT_M[4] 0
Flag _RCY_SERY_CNT_M[S] 0
Flag _RCY_SERY_CHT_M[6] 0
Flag _RCY_SERY_CMT_M[7] 0

[Figurel1.2.2] Receiving count using the slot of dedicated service

1) In order to use the FEnet Reset function, the user must set the relevant flag value in the
variable monitoring window. To reset it, it is required that the relevant flag is set after
waiting for at least 5~6 seconds (time required to reset FEnet module). Otherwise, the
FEnet module will not work normally which will result in resetting the whole system.
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11.3 Reset Program

11.3.1 Forced reset of flag through monitoring

This is the method for a forced reset of the communication module through the GMWIN
program monitor without preparing a separate program. It is possible to reset ON/OFF by
registering only the monitor variables (_ FENET_RESETX). If this value is ‘ON’, the RESET of
the FEnet I/F module will be performed. If the RESET is performed normally, the value will be
cleared to ‘0'.If it is not cleared, this means that the service has not performed normally.

[Figure 11.3.1] shows the procedure to reset the communication module. In order to register the
RESET flag, click GMWIN [View]->[variable monitor window].

View Compile Orline Debug Tools  Windo
Toolbar. ..

+ Status bar

Full Screen

L Project

=% Qubput

EA variable Monitar

0= [0 Manikar

Link. Parameter

Show MemoryComment Chrl+M

Properties. .. Chrl+4

[Figure 11.3.1] Variable monitor window open

Select the variable list for monitoring. Here, select ‘flag’ and register the desired flag.

Yariable Resource | Instance | Variable name | variatl... |
Configuration global variable
Resource global variable

+I- Instance wariable
Direct variable
Flag

[Figure 11.3.2] Flag variable selection

[Figure 11.3.3] shows the flag list to reset the communication module.
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In the case where the communication module is installed in the main base, register
_FENET_RESET_Mx (x=slot no. that the communication module is installed).

[Figure 11.3.3] Flag list

[Figure 11.3.4] Flag array variable registration (slot designation)

_FENET_RESET_Mx is an array type (USINT) and available to register the variables for slots
0~7 for the main base and 0~47 slots for the extended base.
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[Figure 11.3.5] shows the flag monitoring screen of the communication module installed in the

main base.
Resource | Instance | Yariable name Yariable value
Flag _FEMET_RESET_M[0] 0
Flag _FEMET_RESET_M[1] 0
Flag _FEMET_RESET_M[2] 0
Flag _FEMET_RESET_M[3] 0
Flag _FEMET _RESET_M[4] 0
Flag _FEMET_RESET_M[S] 0
Flag _FEMET_RESET_M[6] 0
Flag _FEMET_RESET_M[7] 0

[Figure 11.3.5] flag value of main base communication module

In order to reset the FEnet I/F module installed in slot no.’0’, double click the variable name
(_LFENET_RESET_M[O]).

As shown below, the forced input window will appear, and the value can be input.

In order to reset the FEnet I/F module, the user sets the relevant flags as ‘1’. The reset procedure is
completed and cleared to ‘0’ again.

[Figure 11.3.6] Forced input of the flag

11.3.2 Reset of the communication module through programming

This method allows the user to reset the communication module directly through programming.
The reset method and main action by the flag monitor is the same but it is also available to
control the module by using a temporary contact without starting the GMWIN program.
The user can control the CPU to perform the RESET by using the emergency contact of the
program. The RESET will be performed by force by using the external interrupt contact.

1) Forced reset of the communication module through programming
This method allows the RESET of the communication module through variable registration of
the program. By registering the flag variable in the program, it is able to perform the RESET
automatically/manually if necessary.
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[Figure 11.3.7] Shows the programming method using the reset input condition. The RESET flag
variable was used as the input contact.

RESET _ZW0 MOYE
N EM

| P e

_FEHWET_RE
SET_M[

1 IW U r 0]

RESET_31 MOVE
_FENET_RE
1 . IN1 OUT. SET_M[1]

RESET_sW2 MOYE
_FEMNET_RE
1IN OUT. SET_M[Z]

RESET 313 MOYE

_FEHET_RE
1 . INT  OUT.- SET_M[3]

Figure[11.3.7] Programming example for RESET

If the reset condition is triggered through the input condition (RESET_SWXx), the flag installed in
the relevant slot will be set as ‘1’. In this case, the flag _FENET_RESET_M][x] shall be ON to
reset the communication module and then cleared.

1) When setting the RESET flags of the program to ‘1’, the user should use a Positive Transition-
sensing Contact (-1 P I-) for an input contact (condition). Even in the case of resetting again,
check that the input contact (condition) is ON after waiting for 5~6 seconds.

2) When using the input condition by Open Contact (-I I-) instead of Positive Transition-sensing
Contact, the communication module repeats the reset command until the contact is reset. In
this case, the separate contact reset program is needed.
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CHAPTER 12 PROGRAM EXAMPLES

12.1 GMWIN Program

12.1.1 High Speed Link service between FEnet PLCs

The following Ethernet system describes the setting method of the High Speed Link parameter

for data communication with the 1/O structure in [Table12.1.1].

FEnet dedicated network
O // 0
Station 1 Station 2 Station 3
%@g::::::: %92::::::: %BQ:::::::
I_'n’\’\’\'\’\’\’\ l_'n’\’\'\’\’\'\’\ I_'n’\’\’\’\’\’\'\
(s - (s
— i —
los! o los!
GM2-CPUA GM3-CPUA GM6-CPUA
[Figure 12.1.1] The I/O configuration and sending/receiving of data
Sending/receiving structure I/O configuration Sending area Receiving area
GM2 X Slot 0: FE %IW0.2.0(4Word) -
(Station 1) RX: <-- GM3 ot 0: FEnet ) - %MWO0(4 words)
Slotl: output 32point
GM3 X . . %IW0.2.0(4Word) -
. Slot2: input 32point
(Station 2) RX: <-- GM6 , . - %MWO(4 words)
(same configuration of all
GM6 X . %IW0.2.0(4Word) -
station)
(Station 3) RX: <-- GM2 - %MWO(4 words)

[Table 12.1.1] Sending/receiving memory map

From the example, GM2/3/6 CPU sends an input value of 4 words from slot no.2 and saves
the received data from the destination station in %MWO. It then outputs by using the output
module of slot no.1. For the High Speed Link parameter configuration and the program for
data exchange, it is described in [Figurel2.1.4] and [Figurel12.1.5]. [Figure 12.1.4] shows an
example how to move the data saved in %MWO to %QWO0.1.0 by using the High Speed Link
sending/receiving monitoring flag.
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1) Basic setting of Frame Editor

In order to carry out the High Speed Link, the basic settings of Frame Editor must be edited and
download. In this example, the PLC type and station no. are set the High Speed Link
communication.

Enet Editor[HOMAME] o x ‘

File Edit ©Online Option  Help

Basic Parameters E
Group

[N -|  PLCType  [GM1/2/3 |

IP Address  [165.244.149.58

Subnet Mask |255.255_255_u
Add
Gateway |I].I].I].I]
Delete
DMS Server |u.u_u_u
Edit HS Station No |1 Retry Limit

Connection Mo |2 TTL

e (e Connection Waiting Time-0ut

Dizconnection Waiting Time-0ut

Rx Waiting Time-0Out

ANEAEN

Media | AUTO
HS Link | =

1] 4 | Cancel |

[Figure 12.1.2] The basic settings of the Frame Editor screen (Example of the GM2 Station 1)

1) The High Speed Link setting mode can either select extended mode (200 WORD) or the basic
mode (60 WORD). GM1/2/3 is set by 200 WORD, GM4C by 200 WORD or 60 WORD; GM4A/B,
and GM6 by 60 WORD.

This mode describes the max. data size of the High Speed Link that each CPU can support.

2) For further information for Frame Editor, please refer to section 5.2 Frame Editor.
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After completing the basic settings, download the relevant frame by the PLC. If ‘download’ is

completed, reset the PLC CPU.

Stot No. - TN <

r i

Option
i+ Basic Parameters

" Frames

Al

Wwrite

[ e |
[ |

Cancel

[Figure 12.1.3] Writing the Basic parameter

1) For High Speed Link communication, download only the basic settings.

2) User program preparation

I I i

AMUO [T

_HSTRLIHE _HS1LTREL  MOVE
| | EW  EM

auT

— AOW0. 1.0

Execute when the High Speed
Link info. is normal.

(in the case that RUN-LINK is
‘1 and LINK-TROUBLE is ' ‘0")

[Figure12.1.4] Example of the user program (GM1/2/3 common)

[Figurel12.1.4] shows an example of a user program. If the High Speed Link is normal
(_ HS1RLINK=1, HSI1LTRBL=0), output the received data %MWO using the output module of
slot no.1l. If used properly when combined with the program using RUN-LINK, the LINK-
TROUBLE information shown in [Figure 12.1.4], may increase the reliability of work. For further
information of flag types and their use, please refer to section 6.5 High Speed Link information.
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3) Settings the High Speed Link Parameters

For the system in [Figure 12.1.1] and for the data exchange between Stations 1,2,3 like [Table
12.1.1], the user should prepare the user program like [Figure12.1.4] and then prepare the data
sending/receiving map like [Table 12.1.1]. For data sending/receiving like [Table 12.1.1], prepare
the High Speed Link parameter and download using the PLC. The procedure to start the High
Speed Link is as follows:

(1) Download the station no. and parameters (by Frame Editor), connect the communication
cable.

(2) Prepare the user program (for each station).

(3) Prepare the data sending/receiving map.

(4) Set the parameters for the GMWIN High Speed Link parameter settings.

(5) Execute compile and make from the compile menu.

(6) Execute the program and write the parameter from the online menu.

(7) Select the link enable settings from the online menu and enable the High Speed Link
suitable for the setting no.

(8) Change the mode to RUN from the online menu.

(9) Check the High Speed Link state using the link parameter monitor.

(20) If an error occurs, retry from (1).

The High Speed Link parameter for the example system is set by the following method. Select
the ‘modify’ button in the link setting from the High Speed Link setting screen in [Figure12.1.5] to
set the basic items. In this case, set the module type as GLOFA FEnet and also set the FEnet
module installation position and the High Speed Link station no. Select ‘verify’ to complete the
High Speed Link settings.

After completing the High Speed Link settings, set the sending/receiving parameters from item
‘0’ in the order of the [Figurel2.1.5] registration list screen. For the GM2 Station ‘1’ in the
example, station type is ‘local’. Since it is composed of a sending 0 block and a receiving 0 block,
the parameter is configured for each sending/receiving area. The sending/receiving area is set
by the sending/receiving data map and the sending/receiving time is calculated by section ‘6.6
High Speed Link speed calculation’. In this example, it is set as the basic value of 200

[Figurel2.1.5] a, b, ¢ shows the results of the setting parameter in GM2, GM3, GM6.
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a. GM2 (Station 1) High Speed Link parameter

b. GM3 (station 2) High Speed Link parameter
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c. GM3 (Station 3) High Speed Link parameter
[Figure 12.1.5] Example of the High Speed Link parameter settings

After preparing the program and the parameters as shown in [Figure12.1.4] and [Figure12.1.5],
select ‘Compile -> Build All' from the compile menu and download it in the relevant PLC from the
online menu. After that, set ‘Enable Link’, and the High Speed Link starts to send/receive
according to the setting parameters. Set the PLC mode to RUN to start.

If the High Speed Link parameters are downloaded, Link Enable may turn to ‘Disable’
automatically. Set the link enable again. Link Enable is only available to be set when the PLC is
in STOP mode (from the Frame Editor, download the High Speed Link station no. to the FEnet
I/F module per CPU).

4) Results from data sending/receiving monitoring

This section describes the active state of the PLC communication module prepared by the above
program. This distinguishes the normal action of the communication module using online High
Speed Link monitoring.

It is possible to check the sending/receiving state by program monitoring of the prepared
program in [Figure 12.1.4].
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[Figure 12.1.6] shows the High Speed Link information flag monitor. ([View]-[Link parameter])

[Figure 12.1.6] GM6 High Speed Link 1 monitoring screen

5) Method to determine the speed of the High Speed Link

The example system is a simple system with the communication module of 3 stations
sending/receiving data of 4 words per station. Thus, the sending/receiving period setting of the
link parameter can be calculated by the speed formula in section 6.6 High Speed Link speed
calculation.

St=P_ScanA + C_Scan + P_ScanB

St = High Speed Link max. transmission time
P_ScanA = PLC A max. program scan time
P_ScanB = PLC B max. program scan time
C_Scan = max. communication scan time

P_ScanA, P_ScanB is the scan time of GM2, GM3 PLC. Assume it is assumes by 5ms each,
Select (GMWIN [online]-[PLC information]-[system system].)

CScan=Th x Sn

Th = data sending time per one station in the media (IEEE 802.3 standard)
Sn = Total Station Number: total communication station number

Assuming Sn = 3, This 2.3 ms in FEnet, CScan = 6.9 . Accordingly, St = P_ScanA(=5 ) +

P_ScanB(=5 ) + CScan(6.9 ) = 16.9 . The sending/receiving period should be set to at
least 17
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12.1.2 High Speed Link service of redundant CPU and GM3

The following system configuration shows an example to perform the High Speed Link by

communication duplication of a redundancy CPU and GM3 PLC.

Ethernet Dedicated network?
- // -
Ethernet Dedicated network”2
- // -
165.244.159.109
Station 0 Station 0 165'244'Slt§t)iblr?91 StationXy -0>-244-149-109
s (el =1 mv] ~ . i ~NlI=lIl=l=Ill~
%833“;§gr‘n33“% %%mmoooooo
ml 5151 [»] [®c 5|5 clS|S
== — |== = (-
w © |
165.244.149.108 165.244.159.108
or 165.244.149.108 AB
Redundancy CPU system(GMR-CPUA) Single CPU system(GM1/2/3/4)

[Figure 12.1.7] Network of a redundancy CPU and GM3 PLC

The following table defines the sending/receiving data as follows :

Sending/receiving structure Reading area Saving area Block no.
Redundancy CPU | Sending: 10 words %MWO0 - 0
(Station 0) Receiving: 59 words - %MW100 1
Sending: 60 words A axis: %6MWO - 1

B axis: %MWO0

GM3 CPU(1station) A adis: SoMWL00

axis:
Receiving: 11 words - ) ) 0
B axis: %MW200

[Table 12.1.2] Sending/receiving memory map

1) Working procedure
(1) Set the station no. of the communication module (using Frame Editor) and connect the
communication cable.
(2) Prepare the user program (per PLC)
(3) Prepare the data sending/receiving map (refer to [Table 12.1.2])
(4) Set the parameters from the GMWIN High Speed Link parameter settings.
(5) Execute ‘Compile’ and ‘Compile -> Build All' from the compile menu.
(6) Execute the program and write the parameter from the online menu.
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(7) Select the ‘Enable Link’ settings from the online menu and enable the High Speed Link
suitable for the setting no.

(8) Change the mode to RUN from the online menu.

(9) Check the High Speed Link state using link parameter monitor.

(20) If an error occurs, retry from (1).

2) Frame Editor settings in the redundant CPU
Execute Frame Editor and set the PLC type, station no., media and the High Speed Link setting
mode and then download it to the PLC.
The following Figure shows the basic settings of Frame Editor.

Basic Parameters E

PLC Type  |GMR ~]

IP Address |1 65.244.149.50

Subnet Mask |255.255_255_u

Gateway |l].l].l]. 0

DNS Server  [0.0.0.0

HS Station Mo [0l Retry Limit
Connection No |2— TTL
Connection Waiting Time-0Out
Dizconnection Waiting Time-Out

Rx Waiting Time-Out

ANENEN

Media | AUTO
otk | |
(1].4 | Cancel |

[Figure 12.1.8] Frame setting of the communication module for redundant CPU

The High Speed Link setting mode can select either the extended mode (200 WORD) or the
basic mode (60 WORD). In the case of GMR, it is fixed to a max. of 6 words. If basic setting is
completed, download the relevant frame to the PLC. After completing the download, reset the
PLC CPU.
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PC
|com1 ~|
PLC
" Single * Redundancy:

(1] 4 Cancel

[Figure 12.1.9] Selection of the duplication communication port

In order to connect by Duplication and download the frame to the communication module, select
‘duplication’ for the PLC from the communication port menu in Frame Editor as shown in

[Figure12.1.9].
Then connect online and select the CPU type (master/slave) desired to download and download

it to the PLC CPU.
Select CPU x|

* CPU-A " CPU-B

Cancel

[Figure 12.1.10] Redundant CPU selection screen

[Figure 12.1.11] Redundant CPU connection completed
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[Figure 12.1.12] Writing the basic parameters

1) For High Speed Link communication, download only the basic settings.

3) Preparation of redundant CPU (GMR-CPUA) program preparation

(1) Select the High Speed Link.
Open the project for duplication or make a new one. Select the High Speed Link
parameters from the project.
The following screen will be appeared. Select one of the four High Speed Links. In the
example, High Speed Link 1 is selected.

[Figure 12.1.13] High Speed Link selection screen
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(2) When High Speed Link 1 from the above screen is selected, the following screen will be
appeared.

[Figure 12.1.14] High Speed Link1 selection screen

(3) After selecting [Link Set]-> [Edit] from the previous screen, set the link settings as follows:

[Figure 12.1.15] High Speed Link network type, slot no. and station no.
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(4) After selecting ‘0’ from the [Entry List], set the sending/receiving parameters.

In the case of the sending parameters

[Figure 12.1.16] Sending parameter setting screen

In the case of the receiving parameter

[Figure 12.1.17] Receiving parameter setting screen

(5) If the above (1)~(2) is successfully executed, the completed settings should look like the
following figure.
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[Figure 12.1.18] Completion of the High Speed Link 1 settings

(6) After finishing the High Speed Link parameter settings, select ‘close’. Next, prepare the
user program, execute ‘Compile ->Build All'and then write the program to the PLC.

(7) After selecting ‘Online -> Link Enable Setting’, the following window appears:

[Figure 12.1.19] High Speed Link ‘Enable Setting’ and ‘Write’

(8) After changing the PLC mode to RUN, select ‘View / Link Parameter / HS Link 1’ and
check if the communication is performing normally for the setting parameters. (Even the
destination station should be running normally by downloading the relevant program

and the High Speed Link parameters).
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7

from 1(1,1), left 1 is communication
state  of communication module
installed in left GMR-CPUA, and right 1
is communication state of
communication module installed in right
GMR-CPUA. And 1 out of parenthesis
is the value that make OR for the state
inside parenthesis.

[Figure 12.1.20] High Speed Link monitoring

From the above screen, the RUN LINK communication is ‘1’ and LINK TROUBLE is ‘0’.
This means that communication is working normally. The above screen shows that the
communication with the destination station is normal. To verify the communication value,
select ‘direct variable %MW100’ from ‘online/monitor/variable monitor’.

3) GM3 program preparation
(1) Select ‘High Speed Link'.
Open the project for GM3 or make a new one. Select the High Speed Link parameter from
the project. The following screen will appear. Select one of the four High Speed Links. In

this example, select High Speed Link 1 and define the first communication module from
the two FEnet I/F modules.

[Figure 12.1.21] High Speed Link selection screen
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(2) If High Speed Link 1 from the above screen is selected, the following screen appears.

[Figure 12.1.22] High Speed Link 1 selection screen

(3) After selecting ‘Link Set / Edit’ from the previous screen, carry out the link setting and then
select ‘verify'.

[Figure 12.1.23] High Speed Link network type, the slot number, and station number settings
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(4) Select ‘0’ from Entry List and set the sending/receiving parameter.

In the case of the sending parameters

[Figure 12.1.24] Sending parameter setting screen

In the case of the receiving parameters (select ‘1 * from registration list)

[Figure 12.1.25] Receiving parameter setting screen
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(5) If the above (1)~(4) is successfully executed, the completed settings should look like the

following figure:

[Figure 12.1.26] Completion of the High Speed Link setting

(6) After finishing the High Speed Link parameter of the first FEnet I/F module, select ‘close’.
For the second communication module, set the High Speed Link using the above (1)~(5)
procedure. In this case, select High Speed Link 2 and slot no.’1’. Save the saving area of
the receiving data in %MW?200. Make sure to avoid the overlapping with the area received
from the first module. If the settings are completed, it will look like the following figure:

[Figure 12.1.27] High Speed Link network type, slot no. and station no. settings
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(7) The following is the method to prepare the user program to add the serial no. to the first
word when sending using the High Speed Link parameters. The program will save one data
set by comparing the serial no. of the two communication modules when receiving.

The method to add the serial no. when sending

T200MS 40D

MIVE
—P—EN EMD————EN E
The increase of the serial ;ﬁo (_TZOOMS) SEHML - ”"” DUT— SEHML SEHML -|N] DUT— EHWU

should match with the sending period of
the sending parameter. The Variable 1w
SERIAL is INT type.

L

Program preparation when receiving

| _T200MS: match with the receiving period of the
HE ROy receiving parameter
T200MS He FR _HS1MOD[1)/_HS2MODI1]: receives the data when
ST - TN = the destination station mode is ‘1’
HSTHODL RX_SRI_A/B: the variable indicating the serial no. of
- the data received from the FEnet I/F
] | EDD— module (%MW100). UINT type variable
_H2M00[ 1 RCV_A/B: data area received from each FEnet I/F
[
| EDD_ rEoduIﬁ. UINT Arrag type variable. Set larger
than the receiving data size.
R% SRI A, BY S HS_RDATA: area to save the data to receive last
S among the data received from each

FEnet I/F module(%MW1). UINT Array

REY_4 EIF"I- type variable. Set more than the
receiving data size and set as the same
Ru_SRI_E. E}li_% size as RCV_A/B.
ROV B . ROY. Memory address designation area for the variable
Bl RX_SRI_A: %MW100(1word)

RCV_A: %MW101 ~ %MW110(10words)
RX_SRI_B: %MW200(1word)

H3_ROATH . EE%
RCV_B: %MW201 ~ %MW210(10words)

[Figure 12.1.28] Serial sending program and High Speed Link receiving Function Block
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(8) After ‘Compile / Build All' of the above program, write it in the PLC.

(9) After selecting ‘Online / Network / Enable Link’, it will be look like the following figure.

[Figure 12.1.29] Link Enable setting

(10) After changing the PLC mode to RUN, select online/link parameter monitor/High
Speed Link 1 and verify if the communication for the setting parameter is operating
normally.

Run_Link: 0 Link_Traouble: 0 HS Link 1

Mo Scan Type Send Period PLC Area Size Mode Trx Errar
0 Locall.Send! D{200ms) Wbty 0 m 1 0
1 Locall.Received Di200ms) Dahdb™0 00 10
2 1] 1] 0
3 1] 1] 0
4 1] 1] 0
] 1] 1] 0

[Figure 12.1.30] High Speed Link monitor screen

The above screen shows High Speed Link 1. If the RUN LINK communication is ‘1’ and
the link trouble is ‘0", the communication is normal. Verify High Speed Link 2 as well.

In order to verify the communication value, select [View]-[Variable monitor window] and
select the direct variable %MW100/200 or variable RX_SRI_A/B, RCV_A/B, HS_RDATA
for monitoring.

The following Figure shows the High Speed Link receiving Function Block monitoring
screen.

12-20



CHAPTER 12 PROGRAM EXAMPLES

HE_RCY
_T200M3 H3_FB 0

_H31MOO[ 1

th
_HSEMOO[ 1
] . HOD

5
RE_3R1_A. R¥_3
; RI_&
RCW_AC00. RCY_
hl
5
R¥_3R1_B. R¥_3
RI_E

z
RCY_B (0%, RCY_
Z Bl
H5_ROATAL
0)

DATA

[Figure 12.1.31] Monitoring the High Speed Link receiving Function Block

12.1.3 Function Block service between FEnet PLCs

The following system shows an example for Function Block service between GLOFA PLC FEnet
I/F modules.

RS-232C 1 Ethernet network

GLOFA GM2

T

=

Q.
D
<
(@]
D
-
-
-

Desktop System

Port no.:3000
GMWIN TCP ACTIVE

Port no.: 3000
TCP PASSIVE
165.244.149.56
165.244.149.47
165.244.149.33
[Figure 12.1.32] Function Block service system configuration
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In the system configuration example, GM2 is connected to GM3 by TCP_ACTIVE mode and
GM3 is connected to GM2 by TCP_PASSIVE. The communication is done as shown in [Table

12.1.3].
i . Reading Saving Size Channel
Sending/receiving structure
area area (byte) used
GM2 Sending frame:SEND_FRAME| S _DATA 100 0
(165.244.149.56) |Receiving frame:RCV_FRAME R_DATA 100 0
GM3 Sending frame:SEND RESP S DATA 100 0
(165.244.149.33) |Receiving frame:RCV_FRAME R_DATA 100 0

[Table 12.1.3] Defining of the sending/receiving data
1) GM2 PLC settings

First, create or open the project file and determine the PLC type. And then open the program file.

After selecting ‘library insert’ for the project, select the library suitable for the CPU type as shown
in the following Figure.

RE :
Library Variable Na| Data Type | Men
= Funchion 1 IMNSTO FB Instance: =Aut
#-[] Standard Functior 2 WOD_A BooL =Aut
= W T ™
S
> Delete
Library. ..
Properties. ..
« Allow Docking
Hide
Float In Main Window
T ————

[Figure 12.1.33] Select ‘Insert Library’ screen
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Librarny

= Function
#-[ Standard Function

= Function Block
#-[ Standard Function Block
-0 COMMUNI

& Pro.. | % Par.  EELib

[Figure 12.1.34] Insert Library

[Figure 12.1.35]~ [Figure 12.1.38] shows the program to send/receive the data by using an
Ethernet module installed in the GM2 and GM3 main base and TCP/IP.
(For communication using UDP/IP, the method used is the same.)
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[Figure 12.1.35] Example of the GM2 program

From the above program example, GM2 and GM3 establish the channel by TCP_ACTIVE. If the
channel is established, CH_EN shall be set using the TCP_SEND Function Block, If CH_EN is
set, send the data to GM3 by using the 200 ms timer. Sending is accomplished by transmitting
100bytes of S_DATA in the format, defined by Frame Editor. If sending is completed, the
TCP_RCV Function Block uses the flag ( ECM1_CHO_FLAGIO]: ON if there is data received by
channel no.0 in the FEnet I/F module) to receive the response from the destination station. The
received data shall be saved in R_DATA.
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Enet Editor[PPP.ENT] HEE
File Edit Onlne ©Option  Help
Group Frame List
|ELI]FA j| Receive :
- 00 RCY_FRAME
ASCI Conversion : none - Add -
Add
— Send :
Delete 01 SEND_FRAME
02 IM RESP
E dit - Add -
Frame Information[02:1M_RESP]
Send. 114byte
ASCII : GLOFA-HEAD
HEX : FFO30200
ARRBAY : 100 byte
LIME. : FEMET

[Figure 12.1.36] Example of the GM2 frame setting

a. GM2 sending frame
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b. GM2 receiving frame

[Figure 12.1.37] Frame Editor setting screens
2) Setting GM3 PLC

GM3 establishes the channel by GM2 and TCP_PASSIVE. If the channel is established,
CHOEN shall be set and the local station operates as the server. The receiving verification
flag under the TCP_RCV Function Block REQ condition ( ECM1_CHO_FLAG[O]: ON if it is
receiving data to the receiving frame by channel no.’0’ in the FEnet I/F module in the main
base slot no.’0’) in order to verify the data request from the destination station. If data
receiving is normal, RCV_NDR shall be set. Make OR for this bit and channel
establishment signal CHO_EN bit, and read the MBO data as much as DATA_LEN under
TCP_SEND function requirement and send it to GM2.
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[Figure 12.1.38] Example of the GM3 program

Enet Editor[PPP.ENT] HE E
File Edit ©Online Cption Help
Group Frame List

|ELI]FA ﬂ| Receive :

ASCIl Converzion : none

Add
Send :
Delete 01 SEMD_FRAME
02 IM_RESP
Edit - Add -

Frame Information[00:RCY_FRAME]
Receive, 110byte

ASCI : GLOFA-HEAD
ARRAY - 100 byte

LINK : FENET

a. Example of the GM3 frame settings
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b. GM3 sending frame

c. GM3 receiving frame
[Figure 12.1.39] GM3 PLC frame settings
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3) General procedure for Function Block service

1 Set the basic setting and frame by using Frame Editor.

After connecting the PC and the PLC CPU by cable, download the basic

2

parameters and the frame for the communication module by using Frame Editor.
3 Reset the FEnet I/F module or reapply the power.
4 Open the new project file.

After naming the program and selecting the program language(LD), open the
5 program. When the program is open, select the library insert option and select the
library for communication.

Select the Function Block and the start contact to use.

E_CONN FB setting

6
Set NET_NO, the IP address, and the port no. suitable for the
communication state. Set METHOD of the communication module to
TCPACT or TCPPAS by using the group name of Frame Editor.
If there is data being sent after channel establishment, prepare the program by
using SEND FB.
2 TCP_SEND FB setting

Set NET_NO, CH_NO and sending data size. In this case, the data size
should be the same as that set in Frame Editor.
How ever, if the array size in Frame Editor is set as FFFF, the data shall
be sent as high as the sending data size of FB.
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If there is data to be received after channel establishment, prepare the program by
using RCV FB.

TCP_RCV FB setting
Set ECMx_CHy_ FLAGJz](flag), NET_NO, CH_NO and the receiving
buffer to save the received data. In this case, the size of buffer to save
the receiving data should be greater than that set in the Frame Editor.
8 How ever, if the array size of Frame Editor is set as FFFF, all the received
data shall be saved in the receiving buffer of FB. Thus, the user should
set the data size to be received as the same or larger.
ECMx_CHy_FLAG]z] explanation
x: slot position of the module where the communication module is
installed (0~7:8 slot rack)
y: channel no. setin E_CONN FB (0~15)
z: receiving frame no. of each group set in the Frame Editor (0~7)

The user should add the program to verify if the actual communication is going
9 well. Since this type of program is useful for communication error and actions, it is
needed to add when preparing the program.

After saving the file, compile.
10 After the completion of compiling, select ‘connect’ from the online menu and
download the program.

After downloading the program, operate the program and verify the results by

11 monitoring it. If an error occurs, verify the type of error and change the PLC mode
to STOP.
12 Delete the cause of the error and rerun from the above 10" item.
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12.1.4 Function Block service among another manufacturer’s module + PC

LGIS FEnet I/F module

The system configured like the one below makes the network in two ways.

#1 HMI (GLOFA FEnet DRIVER): Client -> GLOFA GM2(dedicated service): server
GLOFA GM2(Function Block): Client -> another manufacturer's PLC: server

#2 HMI: Client -> GLOFA GM2(Function Block service): server
GLOFA GM2(Function Block): Client -> another manufacturer's PLC: server

Dedicated service or FB communication

FB communication

Desktop System

165.244.149.47

165.244.149.56

PLC

oo 3

olalele]

165.244.149.31

[Figure 12.1.40] System configuration

The following describes the system for case #1.

Another manufacturer’s

This is the system configuration that establishes the channel by using another manufacturer’s
PLC and TCP ACTIVE based on GM2 between PC(HMI) and another manufacturer’'s PLC for
communication and uses the dedicated service for PC communication.

) o Reading ) Size
Sending/receiving structure Saving area Use channel
area (byte)
Sending frame:
S_DATA (MB100) 100 0
GM2 GLOFA_SEND_FRAME
(165.244.149.47) Receiving frame:
(MB3000) R_DATA 100 0
GLOFA RCV_FRAME

[Table 12.1.4] Defining of the sending/receiving data

If the sending data S_DATA area used in the Function Block is set as “%MB100” and the data is
transmitted from PC(HMI) to %MB100, the PC data shall be sent to the other manufacturer’s
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PLC immediately.

If the receiving data R_DATA area is set as“%MB3000"and the data of %MB3000 is read from
PC(HMI), it is the same effect as if reading the data of the other manufacturer’'s PLC directly in
by the PC. [Figure 12.1.41] shows an example of channel establishment using another
manufacturer's PLC and a general PC. It is required to establish the channel by LGIS port 3000
for the PC (PASSIVE) and by port 4000 for the other manufacturer's PLC (ACTIVE). If this
operation is completed normally, CH_EN_PLC and CH_EN_PC shall be set as ‘1'.

* |P_ADDR: IP address and port no. of the other manufacturer's PLC
* CH_NO: channel no. is ‘X’ in ECM1_CHx_FLAG[0]

[Figure 12.1.41] channel establishment using another manufacturer's PLC (GM2)

[Figure 12.1.42] Program example for data sending/receiving using a PC
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[Figure 12.1.42] shows the program example where normal data is received from the PC. The
_ECM1_ CHO_FLAG[O0] (ON when the FEnet I/F module is installed in the main base slot no.
the '0’ and ‘O’ receiving frame is received normally by channel no.’0’) shall be set and if the
PC_RCV_FRAME type data is received from the opposite, 100 data shall be saved in ‘R_DATA’
variable and ‘RCV_NDR’ shall be set.

the TCP_SEND Function Block uses the 'RCV_NDR’ bit which is set if the TCP_RCV Function
Block is operating normally with a REQ condition. (From the above program, if communication
connection is done, communication available every 1 second.) If this bit is set, 100 S_DATA
data will be sent to the destination station by ‘PC_RESP_FRAME’ type of TCP_SEND Function
Block.

(The frame name ‘PC_RCV_FRAM, and ‘PC_RESP_FRAME’ should have been defined in
Frame Editor and downloaded in the FEnet I/F module).

If the local station is operating as the server for destination station, check if the data requested
from the destination station is normally received to the local station and then prepare the
program to send the local station data.

TCP_SEND
CHILEN  _TIS TCPSEND
' | ! REQ™ HOR! SEND_WOR
_ECHI_CHO TCP_RCY
CHO_EN  _FLAR[O] TCP_RCY
ST | : RED ™ WOR,- RCY_WOR 1 HET ERR! - SEND_ERR

1 -MET_ ERR- RCY_ERR 0 - CH_WSTAT - SEWD_3T
MO 1 Us
‘GLOF&_SE
-CH_METAT — RCV_ST HO_FRAME'- FRAM
0 U5 E
‘GLOFA_RC
Y¥_FRAME" - FRAMRCY_©— RCY_LEN 100 - O&TH
E  LEM _LEN
100 - DATA S_OATA - DATH
_LEN

R_O4TA - DATA

[Figure 12.1.43] Program example for sending/receiving using another manufacturer’'s PLC

[Figure 12.1.43] operates using the same method as [Figure 12.1.42]. It prepares the program
by using the local station operate as the client for the destination station. It sends the data to the
destination station in advance, and it receives the destination station sends the data normally.

[Figure 12.1.41~43] shows the Frame Editor setting example that defined the frame to perform

the above program. This shows the example of the frame necessary for communication with
another manufacturer's PLC.
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The following describes the system for case #2.

This example establishes the channel by using another manufacturer's PLC and TCP ACTIVE.
Based on GM2 bhetween M1, the other manufacturer's PLC establishes the channel by TCP
PASSIVE in order for the computer to send/receive the data [Table 12.1.5] shows the data used
to communicate. (For communication with an HMI device, it is possible to use dedicated service

or Function Block).

GLOFA RCV_FRAME

. . Reading } Size
Sending/receiving structure Saving area Channel used
area (byte)
Sending frame:
PC_RESP_FRAME S DATA - 100 0
GM2 GLOFA SEND FRAME
(165.244.149.47) |Receiving frame:
PC_RCV_FRAME - R_DATA 100 0

[Table 12.1.5] Defining of the sending/receiving data

[Figure 12.1.44] shows the example of channel establishment between another manufacturer’s

PLC and a general PC.

For the PC, it is required to establish the channel with LGIS port 3000 (PASSIVE). For the other
manufacturer's PLC, the other manufacturer’s port 4000 is required (ACTIVE). If this operation

is completed normally, CH_EN_PLC and CH_EN_PC will be setas ‘1'.

T
COMMECT
0 E_COMK
—HH EM WO
COMMECT1
OM1 E_COMM
| B EH N HOR1 1 . HET_ ER
"165. 244,
1 NET_ ER ERR1 149,567 . |P_4STA
1] OoR U
165,244,
149.31° . |[P_A4STh 5T 3000 . S0_PCH_
OOR U ORT
‘GLOFA_TC
4000 . S0_PCH_ CH1_EM PP&S" . METH
ORT oo
"GLOFA_TC
FACT™ . METH 0 .CH.H
oo 1]
Operated by the Clientifor , CH_N
the |other manufacturer’s
PLA Operated by Server for the PC
|

MOR

ERR

aT

CHO_EH

* CONNECT (INSTANCE)

1) IP_ADDR(165.244.149.56): operated by the server for High(HMI)

2) SD_PORT(3000): local station port no.
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* CONNECT1(INSTANCE)
1) IP_ADDR(165.244.149.31): operated by the client using another manufacturer’s
PLC
2) SD_PORT(4000): destination station port no.

[Figure 12.1.44] Channel establishment using another manufacturer's PLC and PC (GM2)

[Figure 12.1.46] program example for data sending/receiving using another manufacturer's PLC
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[Figure 12.1.45] shows the program example where normal data is received from the PC. The
_ECM1_ CHO_FLAG|O0] shall be set and if the PC_RCV_FRAME type data is received from the
opposite, 100 data shall be saved in the ‘R_DATA'’ variable and the ‘RCV_NDR’ shall be set.
The TCP_SEND Function Block uses the 'RCV_NDR’ bit which is set if the TCP_RCV Function
Block is operating normally with a REQ condition. If this bit is set, 100 S_DATA data will be sent
to the destination station by ‘PC_RESP_FRAME’ type TCP_SEND Function Block.

(The frame name ‘PC_RCV_FRAM’, and ‘PC_RESP_FRAME’ should have been defined in
Frame Editor and downloaded in the FEnet I/F module).

If local station is operating as the server for destination station, check if the data requested from
the destination station is normally received to the local station and then prepare the program to
send the local station data.

[Figure 12.1.46] operates using the same method as [Figure 12.1.45]. It prepares the program
by using the local station to operate as the client for the destination station. It sends the data to
the destination station in advance and it receives if the destination station sends the data
normally.

[Figure 12.1.44~46] shows the Frame Editor setting example that defined the frame to perform
the above program. This shows the example of the frame necessary for communication with
another manufacturer’'s PLC.

[Figure 12.1.47] Frame Editor screen
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[Figure 12.1.48] Example of a receiving frame registration

[Figure 12.1.49] Example of a receiving frame registration
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12.1.5 Redundant CPUs and GM3 Function Block service

This section describes an example of Function Block service between two FEnet I/F modules
composed of communication redundancy. The system ([Figure 12.1.50]) configuration shows an
example of a network redundancy by using two FEnet I/F modules in a redundancy CPU and

GM3 CPU.
High Level
IP1:165.244.149.108 IP:165.244.149.110
IP2:165.244.149.108
=
IBM Copnpatible
[

1 SLOT: 165.244.149.109 1 SLOT:165.244.149.110
2 SLOT: 165.244.149.109 2 SLOT:165.244.149.110

[Figure 12.1.50] Example of a redundancy system

The program method for a redundancy CPU is the same as the existing method but the single
CPU makes the program by using the redundancy Function Block. The table below describes
the example to send the data by using TCP/IP and the data contents for communication.

) o Reading Saving Size Channel
Sending/receiving structure
area area (byte) used
Redundancy CPU Sending frame:SEND 100 | S DATA -- 100 0
(165.244.149.108) Receiving frame:RCV_200 - R_DATA 200 1
GM3 CPU Sending frame:SEND S _DATA -- 200 0
(165.244.149.109) Receiving frame:RCV - R DATA 100 1
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Path Connection method Sending frame | Receiving frame
Redundancy -> GM3 TCP_ACTIVE(redundancy SEND_100 -
based)
Redundancy <- GM3 TCP_PASSIVE(redundancy - RCV_200
based)
GM3 -> redundancy TCP_ACTIVE(GM3 based) SEND -
GM3 -> redundancy TCP PASSIVE(GM3 based) - RCV

[Table 12.1.6] Defining of the sending/receiving data

1) Preparing the Redundant CPUs (GMR-CPUA) program

(1) Prepare the parameters and frame by using Frame Editor and write it to each FEnet I/F
modules. When writing, convert the CPU mode to STOP. After the completion of writing,
change the power to ON. (The GMR redundancy CPU has CPU-A, and CPU-B on both
sides. If the parameter is downloaded in the master CPU side, the slave CPU will share
the contents.)

Basic setting screen (IP address, High Speed Link station no., and media setting)

Basic Parameters E

PLCType [ ~ |

IP Address |1 65.244.149.108

Subnet Mask |255.255_255_u

Gateway |l].l].l]. 0

DNS Server |u.u_u_u

HS Station Mo (0 Retry Limit 2
Connection Ho |2 TTL 0

Connection Waiting Time-0Out 20
Dizconnection Waiting Time-Out 10

Rx Waiting Time-Out 9

Media |AUTI] ﬂ|

H5 Link

k| -

1] 4 | Cancel |

[Figure 12.1.51] Setting the redundant basic parameters
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Preparing the sending frame

Preparing the receiving frame

[Figure 12.1.52] Redundancy system basic setting screen
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(2) Prepare the user program.

* CON_S, CON_R: maintains ‘1’ while connecting
* CHEN_SEND, CHEN_RCYV: if Connection is complete, ‘1’
* CON_SEND(INSTANCE)
1) IP ADDRESS(165.244.149.109): IP address of the destination station
2) SD_PORT(3000): destination station port
3) METHOD(GLOFA_TCPACT): channel establishment of the client
* CON_RCV (INSTANCE)
1) IP ADDRESS(165.244.149.108): local station IP address
2) SD_PORT(5000): self station port
3) METHOD(GLOFA_TCPPAS): channel establishment by the server
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* S _DATA: saving area of sending data (Current Byte Array type, size:100)
* R_DATA: saving area of receiving data (current Byte Array type, size:200)

(Insert library ‘COMMUNI.RFB’ before using)

[Figure 12.1.53] Redundancy system basic setting screen

(3) After compile/make, write using the PLC.
For operation verification, in the case of sending, the redundancy CPU (local station)
operates against the destination station (GM3) by TCP ACTIVE, the destination station
establishes the connection to the local station and then operates the connection of the
local station (CON_S=1). In the case of receiving, it operates the connection from the local
station (CON_R=1). That is, in the case of connection, operate the PASSIVE (or SELECT)
side first and then operate ACTIVE.

2) Single CPU(GM3-CPUA) program preparation
The difference in the program method from the existing method is that the single CPU uses the
redundancy Function Block.

(1) Prepare the parameters and frame by using Frame Editor and write to the FEnet I/F module.
When writing, convert the CPU mode to STOP. After the completion of writing, turn the
power ON. (Prepare the program only for the first FEnet I/F module. The sending/receiving
communication by the second module is processed in the Function Block automatically.
The two FEnet I/F module should be installed in the base continuously).

Basic setting screen (IP address, HS station no., media setting)

[Figure 12.1.54] GMS3 basic setting screen
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Sending frame preparation

Receiving frame preparation

[Figure 12.1.55] Sending/receiving frame setting screen
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(2) Prepare the user program.

* CON_S, CON_R: maintains ‘1’ while connecting
* CHEN_SENDA,CHEN_SENDB,CHEN_RCVA,CHEN_RCVB: if connection is done, ‘1’
* CON_SEND(INSTANCE)
1) IP ADDRESS(165.244.149.108): destination station IP address
2) SD_PORT(5000): destination station port
3) METHOD(GLOFA_TCPACT): channel establishment by the client
* CON_RCV(INSTANCE)
1) IP ADDRESS(165.244.149.109): local station IP address
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2) SD_PORT(5000): local station port
3) METHOD(GLOFA_TCPPAS): channel establishment by server

* S DATA: the saving area of the sending data (current Byte Array type, size:100)
* R_DATA: the saving area of the receiving data (current Byte Array type, size:200)

(Insert library ‘DUAL_FB.3FB’ before using)
[Figure 12.1.56] GM3 sending/receiving program

The difference between the connection Function Block used in a single module and the
redundancy Function Block is that channel enable has outputs from two places instead of
one. This allows channel enable to be processed in two FEnet I/F modules. If one or
both are enabled, this is used as the REQ condition for the sending/receiving function.

(3) After compile/make, write using the PLC.

For operation verification in the case of sending, the GM4C(local station) operates against
the destination station (redundancy CPU) by TCP ACTIVE. The destination station
establishes the connection to the local station and then operates the connection of the
local station (CON_S=1). In the case of receiving, it operates the connection from the local
station (CON_R=1) and operates the connection of the destination station. That is, in the
case of connection, operate the PASSIVE (or SELECT) side first and then operate
ACTIVE.
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12.1.6 Redundant CPUs and GM1 Function Block service

This section describes an example of Function Block service between two FEnet I/F modules
composed of communication redundancy. The system ([Figure 12.1.57]) configuration shows
the example that realizes the network duplication by using two FEnet I/F module between a
redundancy CPU and a GM1 CPU.

Ethernet dedicated network 1 or public network 1

~ Ethernet dedicated network 2 or public netI/ork 2

165.244.149.31 165.244.148_31 165.244.149.32 165.244.148.32
Redundant CPU system(GMR) Single CPU system (GM1 #1) Single CPU system(GM1 #2)

[Figure 12.1.57] Redundancy system configuration

The program method for a redundancy CPU is the same as the existing method but the single
CPU makes the program by using the redundancy Function Block. The table below describes
the example to send the data by using TCP/IP and the data contents for communication.

) . Reading Saving Size Channel
Sending/receiving structure
area area (byte) used

Redundancy CPU | Sending frame:SEND_100 | S_DATA - 100 0
(165.244.149.31

165.244.148.31) | Receiving frame:RCV_200 - R_DATA 200 0

GM1 CPU #1 Sending frame: SEND S DATA -- 200 0
(165.244.149.32) | Receiving frame: RCV - R_DATA 100 0

GM1 CPU #2 Sending frame: SEND S_DATA -- 200 0
(165.244.148.32) | Receiving frame: RCV -- R DATA 100 0
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i Sending Receiving
Path Connection method
frame frame
Redundancy -> GM1 #1 TCP_ACTIVE (redundancy SEND_100 RCV_200
based)
Redundancy <- GM1 #2 TCP_ACTIVE (redundancy SEND_100 RCV_200
based)
GM1 #1 -> redundancy TCP_PASSIVE(GM1 based) SEND RCV
GM1 #2 -> redundancy TCP PASSIVE(GM1 based) SEND RCV

[Table 12.1.7] Defining of the sending/receiving data

1) Preparing redundant CPU (GMR-CPUA) program

(1) Prepare the parameter and frame by using the Frame Editor and write it to each of the
FEnet I/F modules. When writing, convert the CPU mode to STOP and after the
completion of writing, change the power to ON (in the case of using a public network, the

gateway address

(The GMR redundancy CPU has CPU-A, CPU-B on both sides. If the parameter is
downloaded in either CPU-A or CPU-B, both CPUs will share the contents.)

Basic Parameters (IP address, HS station no., media)

Basic Parameters E

PLC Type

IP Address
Subnet Mask
Gateway

DNS Server

HS Station No |0
Connection Ho |2

Connection Waiting Time-0Out
Disconnection Waiting Time-Out

Rx Waiting Time-0Out

Media

HS Link

hd A

should be set).

|GMR |

|1 65.244 148 .31

|255_255_255_u

|u_u_u_u

|u_u_u_u
Retry Limit
TTL 50

J 159

lauTo

|

o]

Cancel |

[Figure 12.1.58] Basic setting screen
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Preparing sending frame

Preparing receiving frame

[Figure 12.1.59] Sending/receiving frame setting screen
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(2) Prepare the user program.
(insert library ‘COMMUNI.RFB’ before using.)

[Figure 12.1.60] Sending/receiving program

(3) After 'Compile -> Build All', write to the PLC.
For operation verification, in the case of sending, the redundancy CPU (local station)
operates against the destination station (GM1) by TCP ACTIVE. The destination station
establishes the connection to the local station and then operates the connection of the
local station (CON_S=1). In the case of receiving, it operates the connection from the local
station (CON_R=1). That is, in the case of connection, operate the PASSIVE (or SELECT)
side first and then operate ACTIVE.
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2) Preparing single CPU (GM1-CPUA) program

The difference from the existing previous program in the single CPU is the use of the

redundancy Function Block.

(1) Prepare the parameter and frame by using the Frame Editor and write to the FEnet I/F
module. When writing, convert the CPU mode to STOP and after the completion of writing,
turn the power ON. (Prepare the program only for the first FEnet I/F module. The
sending/receiving communication of the second module is processed in the Function
Block automatically. The two FEnet I/F module should be installed in the base

continuously.)

Basic Parameters (IP address, HS station no., media)

Basic Parameters E

PLC Type

IP Address

|GM1/2/3

El

|155.244.143.32

Subnet Mask |2552552550

Gateway

DHS Server

HS Station No |1
Connection Ho |2

Connection Waiting Time-0Out
Dizconnection Waiting Time-0ut

Rx Waiting Time-0ut

Media

HS Link

[ TN N

|011uu

|011uu
Retry Limit
TTL

ANEEEE

lauTo

~|

1] 4

Cancel |

[Figure 12.1.61] Basic setting screen
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Preparing sending frame

Preparing receiving frame

[Figure 12.1.62] Sending/receiving frame setting screen
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(2) Prepare the user program.
(insert library ‘DUAL_FB.1FB’

before using)

CONNEET
O E_CONN
A N WDR.  HOR
_ECMO_CHO TCP_RLV
CHILEN  FLAGL] TCP LY
S ' REDTNOR. RCY.NOR 0 . MET. ERF.  EFR
TCP_SEND N0
CHO_EN TCPZSEND 165,244,
| i RED NDRLSENDLNOR 0 . MET_ ERRL RDV_ERR  148.32° . IPASTAT. o7
i R U
0 .MET_ ERRLSENDLERR 0 . CHLWSTAT. RCV.ST 5000 .SOPCH.E. CHOEN
i 0 1 ORT
‘BLOFA_TE
0 . CHMSTAT. SENDLST ROV’ . FRAMRCY.L RCV.LEN  PRAST . METH
" ELEN il
'SEND" . FRAM 00 . ARY. 0 . CHM
E CNT 0
100 . ARY. RLDATA . DATA
CNT
S_DATA . DATA —

[Figure 12.1.63] Sending/receiving program

The difference between the connection Function Block used in a single module and a
redundancy Function Block is the output when channel enable has output from two places
instead of one. This allows channel enable to be processed in two FEnet I/F modules.If
one or both are enabled, this is used as the REQ condition for the sending/receiving
function.

(3) After compile/make, write using the PLC.
For operation verification, in the case of sending, the GM1(local station) operates against
the destination station (redundancy CPU) by TCP ACTIVE. The destination station
establishes the connection to the local station and then operates the connection of the
local station (CON_S=1). In the case of receiving, it operates the connection from the local
station (CON_R=1) and operates the connection of the destination station. That is, in the
case of connection, operate PASSIVE (or SELECT) side first and then operate ACTIVE.
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12.2 KGLWIN Program

12.2.1 High Speed Link service between FEnet PLCs

[Table 12.1.1] describes the High Speed Link parameter setting method for data communication

using the 1/O structure in the MASTER-K Ethernet system.

FEnet dedicated network
O / —0
Station 0 Station 1 Station 2
gaa_______ %98------- gag_______
—ir~mr~mr=1r—1r-mr-I- ri~r-mr~mr~r=ir=IIr- i~~~ r-
I_'n’\’\’\")’\’\’\ I_'n’\’\"}’\’\")’\ I_'n’\’\’\’\’\’\")
C (e c
— = =
sl W oyl
K1000S K1000S K1000S
[Figure 12.2.1] I/O configuration for sending/receiving data
Sending/receiving structure I/O configuration Sending Receiving
(all stations are the area area
same)
K1000S |Sending :--> K1000S (Station 1) P3,P4 -
(Station 0)| Receiving :<-- K1000S (Station 2)| Slot 0: master - D0100
K1000S |Sending :--> K1000S (Station 2) Slot 1: output 32 points P3,P4 -
(Station 1)|Receiving :<-- K1000S (Station 0) | Slot 2: input 32 points - D0100
K1000S |Sending :--> K1000S (Station 0) P3,P4 -
(Station 2)|Receiving :<-- K1000S (Station 1) - D0100

[Table 12.2.1] Defining of the sending/receiving data

From the example, the K1000S CPU sends 2 words the input value from the input module (P3,
P4) to the local station slot no.2. It outputs from the output module (P1, P2) to slot no.1 after
saving the received data from the destination station in D0100 and D0101. The High Speed Link
parameter configuration and the program for the data exchange as above is described in [Figure
12.2.4] and [Figure 12.2.5]. The program is available to use in common and sets only the link
parameters. (For the FEnet communication of K200S/K300S, it is possible to use the same
programs and parameters.)
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1) Basic settings of Frame Editor

In order to perform the High Speed Link, basic setting editing and downloading of Frame Editor
is needed. Set the PLC type and the station no. for High Speed Link communication.

1) The High Speed Link setting mode can select either the extended mode (200 WORD) or the basic
mode (60 WORD). K1000S is done using a 200 WORD basic setting and K300S/K200S is set
using a 60 WORD.

2) For further information using Frame Editor, please refer to section 5.2 Frame Editor.

Enet Editor[HOMAME] !. E

File Edit Onlne Option Help

Group Basic Parameters E

| S PCTee  (ROTC]

IP Address |1 65.244 14956

Subnet Mask  |255.255.255.0

Delete

Gateway |I].I].I]_I]

Edit

o

DMS Server |u.u_u_u

Frame Information HS Station No |-I Rebry Limit 2
Connection No |2 TTL 50

Connection Waiting Time-0ut IT
Dizconnection Waiting Time-0Out IT
Rx Waiting Time-Out IEI—
Media |AUTI] ﬂ|

S 1
1] 4 | Cancel |

[Figure 12.2.2] Basic setting of Frame Editor (K1000S, Station 1)

After completing the basic setting, download the relevant frame using the PLC. If the download is
complete, reset the PLC CPU.
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1) Download the basic setting only for High Speed Link communication.

[Figure 12.2.3] Writing the basic parameter

2) Preparing user program

ek =] E3
RO — | ool % | & & | & @ EEE DVNR
: | [
0B D9E00 00000 BN D9R00 00001 DOV DOIO0 POOH
B D9E00 00001 MOV RFFFF POOI
27 END
1] b

[Figure12.2.4] Example of the user program

[Figurel2.2.4] shows that if the High Speed Link is normal (RUN_LINK=1, LINK_TRUBLE=0),
the receiving data (D0100, D0101) is output to the module of slot no.1.If the High Speed Link is
abnormal (LINK_TRUBLE=1), output the value to emergent data h’FFFF. For link information
(RUN_LINK, LINK_TROUBLE), please refer to section ‘6.5 High Speed Link Information’.
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3) High Speed Link parameter settings

In the system of [Figure 12.2.1], for data exchange of Station 1,2,3 like [Table 12.2.1], the user
should prepare the user program like [Figurel2.2.4] and then prepare the data sending/receiving
map like [Table 12.2.1]. For data sending/receiving like [Table 12.2.1], prepare the High Speed
Link parameter and download using the PLC. The procedure to start the High Speed Link is as
follows:

(1) Download the station no. and parameters (by Frame Editor). Connect the communication
cable.

(2) Prepare the user program (for each station).

(3) Prepare the data sending/receiving map.

(4) Set the parameters for the GMWIN High Speed Link parameter setting.

(5) Execute compile and make from the compile menu.

(6) Execute the program and write the parameter from the online menu.

(7) Select the Link Enable settings from the online menu and enable High Speed Link suitable

for the setting no.
(8) Change the mode to RUN from the online menu.
(9) Check the High Speed Link state using the link parameter monitor.
(20) If an error occurs, retry from (1).

a. K1000S (Station 0) High Speed Link parameters

b. K1000S (Station 1) High Speed Link parameters
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c. K1000S (Station 2) High Speed Link parameters
[Figure 12.2.5] Example of the High Speed Link parameter settings

After preparing the program and parameters as shown in [Figurel2.2.4] and [Figurel2.2.5],
select ‘Compile -> Build All’ from the compile menu and download it into the relevant PLC from
the online menu. Then, set ‘Enable Link’, the High Speed Link starts to send/receive according
to the setting parameters. Set the PLC mode to RUN to start.

If the High Speed Link parameters are downloaded, Link Enable may turn to ‘Disable’
automatically. Set Link Enable again. Link Enable is only available to be set when the PLC is in

STOP mode. (From the Frame Editor, download the High Speed Link station no. to the FEnet I/F
module per CPU.)

12.2.2 Command service between FEnet PLCs

The following system shows an example of command service between MASTER-K FEnet I/F

modules. The following describes the MASTER-K KGLWIN program setting method for Ethernet
communication.

RS-232C Ethernet network

[

I
—I

Desktop System

Port no.:3000
KGLWIN TCP ACTIVE Port no.: 3000
TCP PASSIVE
165.244.149.47 165.244.149.56

165.244.149.102
[Figure 12.2.6] System configuration
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From the system configuration example, K1000S is connected to K300S by the TCP_ACTIVE
mode and K300S is connected to K1000S by TCP_PASSIVE for the communication shown in
[Table 12.2.2].

. . Reading . Size
Sending/receiving structure Saving area Use channel
area (byte)
K1000S Sending frame:SEND D0210 6 0
(165.244.149.56) |Receiving frame:RCV P005 6 0
K300S Sending frame:SEND D0210 6 0
(165.244.149.102) |Receiving frame:RCV P004 6 0

[Table 12.2.2] Defining of the sending/receiving data

1) K1000S PLC setting

(1) KGLWIN program
After creating or opening the project file, determine the PLC type and then open the
program file. After selecting ‘library insert’ in the project window, select the library suitable
for the CPU type as shown in the following figure.
[Figure 12.2.7] ~ [Figure 12.2.9] shows the program to send/receive the data by using an
Ethernet module and TCP/IP which is installed in the K1000S and K300S main base.
(For the communication using UDP/IP, the method is same. Refer to Chapter 8).

FOOaZ
IHCP L]
Fulry HOO0 MO0 ]
FOHIIG CH 07 507 0
LGS HiN Do
POAT A=
Hiy (3000 Dot
|85 244 . 149, 102
uiy DOES Do
MY a4 ann
L Da143 nanneE
MY oonoz nanz
LE_TCRACT
WY hdTC nanzm
W WSAEF nanz
HITY WM IEs
iy hiHM | Do
uiry i D24
MY hUL LN
MY HO Don=s
MY HiO000 nanz7

[Figure 12.2.7] K1000S basic setting
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[Figure 12.2.8] ECON channel establishment

[Figure 12.2.9] Sending/receiving program

From the program example, K1000S establishes the channel by K300S and TCP_ACTIVE.
If the channel is established, TSND sends the data to K300S by using the timer flag. The
data sending is completed by transmitting 6 bytes of D0210 by the frame format defined in
the Frame Editor. If the sending is completed, the TRCV command uses the flag to
receive the response from the destination station and the receiving data is saved in P0O05.
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(2) Frame Editor setting

[Figure 12.2.10] Example of frame setting in the K1000S

a. Sending frame in K1000S
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b. Receiving frame in K1000S

[Figure 12.2.11] Frame Editor setting screen
2) K300S PLC setting

(1) KGLWIN program
K300S establishes the channel by K1000S and TCP_PASSIVE. If the channel is
established, with the local station operated by the server, verify if there is a data request
from the destination station and if the data is received normally by using the TRCV
command. Save the date in the output area.
[Figure 12.2.12]~[Figure 12.2.14] shows the program to send/receive the data by using an
Ethernet module installed in the K300S main base and TCP/IPT.
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[Figure 12.2.13] ECON channel establishment
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[Figure 12.2.14] Sending/receiving program

(2) Frame Editor setting

[Figure 12.2.15] Example of frame setting in the K300S
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a. Sending frame in K300S

b. Receiving frame in K300S

[Figure 12.2.16] Frame Editor setting screen
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CHAPTER 13 TROUBLE SHOOTING

This chapter describes the causes and actions for the failures and errors which may occur during
system operation.

In order to check for the FEnet I/F module error, please follow the procedures below. To check the
state of the module, take the necessary actions in the proper order using the trouble shooting guide.
Do not repair or disassemble the module on your own.

13.1 Verification through the Communication Module LED

This method to verifies the state of the module according to LED ON/OFF.

13.1.1 Error indication

It is available to verify the operation status using the LED in the front of the Ethernet module.

O Ooooood

Ooood

RUN

I/F RUN
FB/CMD
HS
PADT
PC (MMI)

H/W ERR
TX

RX
10/100

RUN
I/F RUN
FB/CMD
HS
PADT
PC (HMI)

H/W ERR

gooOodopdoood

TX
RX
a

RUN O O PADT (PC)
IFRUN O O TX
FB/ICMD O O RX

HS O O PHY/ERR

10/100

<G3L-EUxB LED>
[Figure 13.1.1] Structure of the FEnet I/F module LED

<G4L-EUxB LED>

<G6L-EUXB LED>

to the Ethernet module

LED Error Action
1) Poor installation of the Ethernet
communication module.
- Check if the DC 5V power supply of the
RUN OFF after applying the power power module is normal/abnormal.

- Check if the communication module is
installed in the base correctly.
2) Check if the communication module is in
bad condition.
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LED Error Action
1) Check if the CPU operates normally.
) . 2) Check if the communication module is
LED is ON or OFF during i ,
I/F RUN L installed in the base correctly.
normal communication , ) L
3) Check if the module information is well
recognized through the PADT software.
) . 1) Check if the function block/command input
OFF during function block/ )
FB/CMD , is completed correctly.
command service , o
2) Check if the connection is properly done.
1) Check if the high speed link setting is
OFF during high speed link ) gn sp g
HS ) correct.
service . . :
2) Check if link enable in the menu is ON.
) 1) Check if the IP address for the remote
OFF during remote o
i (PADT) connection is correct.
PADT connection ) )
_ 2) Check if the remote connection of the
service ,
PADT program is released.
1) Check if the IP address for dedicated
connection is correct.
PC (HMI) OFF during dedicated service ) i
2) Check if the connection request for HMI
(PC) device is completed.
1) Check if the media selection using frame
ON during normal editor is done well.
H/W ERR N . . . .
communication 2) Check if there is an interface error with the
CPU.
) ) 1) Check if the demand frame is receiving
TX ON during data sending i
from client normally.
1) Check if there is an error in the receiving
RX ON during data receiving program.
2) Check if there is an error in frame editing.
10/100 OFF during normal 1) Check if the media is composed of
communication 100Mbps. (Auto-Negotiation)
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13.2 Determining Communication Module Error through GMWIN /
KGLWIN

It is possible to monitor the error state of the communication module using a connection program. It is
possible to know from error/warning detail information after the CPU port connection.

[Figure 13.2.1] Monitoring the Error/warning information

If there is a hardware error or a CPU interface error occurs in the module, the LED of the
communication module may operate abnormally, but it is still available to verify the state of the
module simply by using this dicated program.

[Figure 13.2.1] shows the error/warning information through PLC information from GMWIN [online]
menu.

Please refer to section 13.4 Error code indication.
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13.3 Determining Module Error by Error Code

Check the error code in [Table 13.3.1] Abnormal operation.
[Table 13.2] Troubleshooting describes the details of the error and the necessary actions to take.

13.3.1 Abnormal operation

Error code Error indication Description
ECM_12~ECM_15 (See o :
E00-01 Chapter 7) H/W self-diagnosis error
E00-02 ECM_13, ECM_18 Interfacing error with the CPU
[Table 13.3.1] H/W related error in the communication module

Error code Error indication Description

E01-01 ECM_16 ~ECM_18 Communication defect (communication not agreeable)

ECM_22 ~ECM_28 Network error

[Table 13.3.2] Abnormal communication status of the communication module

Error code

Error indication

Description

E02-01

ECM_18 Abnormal interfacing between the Enet module & CPU

[Table 13.3.3] Abnormal interfacing with the communication CPU module

Error code Error indication Description
. . HS link parameter is set improperly, not set, or if the
E03-01 HS link parameter setting parameter is crushed after Online Link Enabled
error :
Setting
The communication is not available as desired even
E03-02 HS link not executed though the HS link parameter is normal after Online
Link Enabled Setting
£03-03 Contact of HSXRLNK/_HSXTRX| _HSXRLNK is not ON even though the HS link
is not ON when HS link executed | parameter is normal after Online Link Enabled Setting
. HSXLTBL is ON due to an error on the PLC and
E03-04 \S;vﬁgaa(liitso TiﬁkH es))((é'CTuBtléd'S ON communication after Online Link Enabled Setting and
then HS link _HSXRLNK is ON

[Table 13.3.4] Abnormal operation of the HS link function
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Error code Error indication Description
E04-01 Sgerat'on erroron E_CONN | g5 ERR is ON or FB's NDR is not 1
Operation error on
E04-01 TCP_SEND,UDP_SEND FB's ERR is ON or FB's NDR is not 1
FB
E04-01 ?gﬁragg@edgéogcv B FB’s ERR is ON or FB's NDR is not 1
[Table 13.3.5] Abnormal operation of FB
Error Code Error indication Description
E05-01 gigNlc;rzzpv?/EZi] ;nreesérslg?ee IS The RS-232C cable is not connected between
cor?nei/:tion is requested GMWIN and PLC, or the PLC power is OFF
E05-02 gigglt;];(;;\r/:/%re??:;%%:] IS Service is not executed normally due to an
connection is requested unsuitable request

13-5
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13.3.2 Troubleshooting

1) Error code E00-01: H/W Error

Hardware error

Is the applied
Power normal ~

— ¥ Check the power/voltage.

Supplement the installation
environment.

environment suitabl
for the spec. 2

Install the communication
module correctly.

Is the communication
module installed
orrectly ?

Yes [T

Rerun the power.

)

Does the same
error occur ?

Is it acting normally ? Operation

It's an error of the communication Perform the troubleshooting
module or a CPU hardware. Contact for the relevant error.
the A/S center.
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2) Error code E00-02: Interface Error

Interface error

Is the applied
Power normal ?

Check the power/voltage.

Is the installation
environment suitable
for the spec.?

No

Change or supplement the condition of
the surrounding environment according
to the general specifications

—»

Is the communication
module installed in the main
base correctly ?

Install the communication module in
the main base correctly.

there an error on tt
connector pin of the
communication
module ?

Correct the connector pin.

Itt's an error of the communication
module or a CPU hardware. Contact

the A/S center.

13-7
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3) Error code E01-01: Network Error

Did you set the IP address
by using frame editor ?

Download after setting
the IP address.

Did you set the
subnet mask value
by using frame

Download after setting
the IP address.

editor ?

Did you set the correct
media to be used by
using frame editor?

Download after setting the
correct media to be used
(10B5/2, 10B-T)

.

Did you install the
correct cable suitable
for the setting media?

Check the cable installation
and connection.

Is the hub ,

end resistance, or 12V
power for media correct ?
(in case of 10

Check whether the media
accessories are used
correctly.

BASES)

Is the active state of the
remote station normal ?

Correct the abnormal
state of the remote
station.

Itts a hardware error of the
communication module. Contact the
A/S center.
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4) Error code E02-01: Interface Error with the CPU During Operation

Interface error during operation

Check the CUP error type:
Is it an interface error
of the communication

Is it an error of the 1/O or
the special module?

Perform the troubleshooting

for the CPU.
Install the error module N
correctly. v
Is ”‘E? communication™ No Install the communication
module installed correctly in dul " — »
the main base ? module correctly.
Is the applied power Verify the applied power/ .
normal ? voltage. g

Is the installation
environment suitable for the
specifications ?

Change the installation
environment suitable for——m  p
the specifications.

It's a hardware error of
the communication module.
Contact the A/S center.

End

13-9



CHAPTER 13 TROUBLE SHOOTING

High speed link parameter error

5) Error code E03-01 : HS Link Parameter Error

Is the backup battery
of the CPU normal ?

Replace a new battery.
Download a program and
parameters.

Is the network
type/slot/local station

no. of the link
etting correct 2

Modify the link setting to be
suitable for the network type
station no./slot no. of the
relevant slot.

Is the setting method o
station no. of each
registration item

Modify the station no. by
referring to section 6.1.4.

\ 4

\ 4

correct ?

Are there a double
registered block no.
for the same station?

Modify the double
registered block no.

v

Is the number of sent
registration items more
than 32?

Yes

Reduce the number of
items sent to less than 32.

Is the sending/receiving
area among registration
items suitable?

Modify the sending/receiving
area by referring to the CPU
and basic parameter used.

v

Download the parameters again.

v

Check ‘ON’ to enable the link

v

A\ 4
End
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High speed link operation error

6) Error code E03-02 : HS Link Operation Error

Did you check ‘ON’ for
the Link Enable

Check ‘ON'’ the relevant
Link Enable from the Link
Enable Setting.

setting?

Does the
network type/slot no./local
station no. match the
relevant slot of the link
settings?

Modify the link setting
suitable for the network
type/station no./slot no. for
the relevant slot.

\ 4

Yes

Is the station no.
setting method of each
registration item
correct ?

Modify the station no. setting
by referring to section 6.1.4.

Is the sending/
receiving area of the
registration items suitable?

Modify the range of

\ 4

v

the sending/receiving area
referring to the CPU type
and section 6.1.4.

Is there any problem in
the network
configuration?

Check it accoding to the
error code E01-01 flow and
modify it.

Is there an error in the
remote station among the
registration items ?

Yes

Perform trouble shooting for
the remote station.

v

Download the parameter again.

v

Check ‘ON’ in the Link Enable setting.

v

v

End 13-11
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RUN link of the high speed link is no

Is the high speed link
of each station good ?

Did you check ‘ON’ in Link
Enable for each station ?

Is the CPU operation
mode of each station in
RUN mode ?

Is the desired station no.
setting of each registration
item correct ?

No

Is there any problem in
the network
configuration ?

Is there an error in the
remote station among
the registration items 2

Yes

Download the parameter again.

v

Check ‘ON “ in the link enable setting.

7) Error code E03-03: Run Link Error of HS Link

Perform trouble shooting
for error E03-02 of each
station.

Check ‘ON’ in Enable Link
for the relevant link of
each station.

Change the mode of each
station to RUN mode.

Modify the station no. by
referring to section 6.1.4.

v

Check it according to the
error code E01-01 flow and
modify it.

\ 4

Remove the error of the
remote station.

v

v

v

End 13-12
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Link trouble contact is ‘ON'.

8) Error code E03-04 : HS Link Trouble Contact ON

Is there any station
with the power OFF?

After taking the necessary
actions, turn on the power
again.

Is the Link Enable ‘ON’ for
each station ?

Check ‘ON’ in Link Enable
for the relevant link of
each station.

Is the CPU operation
mode of each station in
RUN mode ?

Change the operation mode

of each station to RUN mode:

Is there any problem in the
network configuration ?

Check it according to the
error code EO01-01 flow
and modify it.

v

\ 4

Is there one station where
the error occurs?

Remove the error of the
remote station.

Check the detail information by using
the high speed link information
monitor.

Download the parameters and check
‘ON’in the Link Enable setting.

[
-

v
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9) Error code E04-01 : E_CONN Function Block Operation Error

E_CONN FB operation error

Is there compile Yes

and link error 2

Modify FB METHOD
input.

Modify by reference of
FB command and
language instructions.

Modify by reference of
Appendix ‘A-3 error code’.

Match the group name
of frame editor with FB
METHOD input.

\ 4

Download the frame
by frame editor.

during operatiol
1017

Adjust CH_NO value
less than 15.

Adjust the port setting
since it is overlanped.

STATUS value~_Yes

during operation

The remote station having
the requested IP address
does not

exist in the

—»

The remote station did
not open the port.

\ 4

any error in the
network ?

Check the network
and perform the
trouble shooting.

Convert the CPU mode
from STOP to RUN.

» | -
» | N
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10) 10 Error code E04-02 : TCP_SEND, UDP_SEND FB Operation Error

TCP_SEND, UDP_SEND
function block operation error

Is there a Modify by referring to the

A i Yes
compile and link FB command and
error ? language instructions.
Modify by referring to I
Appendix ‘A-3 error code’. g
FB SD data number is
Is FB STATUS smaller than the array R
alue during operatio data number in the d
847 setting frame. Modify this
number.
Ves The setting frame name
value during operatiol = does not match with the >
FB frame name. Match it.
; ) Exceeded the max. data o
value during operatio number available to send. g
Is there any error Perform the trouble shooting
in the network ? related to error code E01-01. ’
Change the CPU mode
from STOP to RUN.
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11) Error code E04-03 : TCP_RCV, UDP_RCYV FB Operation Error

TCP_RCV, UDP_RCV
function block operation error

Is there compile
and link error ?

Modify by referring to the
FB command and
language instructions.

Modify by referring to
Appendix ‘A-3 error code’.

v

The frame requested from
the function block was not
received.

Is FB STATUS
alue during operatio
827

v

The received data from the
remote station does not match
with the frame requested from
the function block.

v

Perform the trouble shooting
related to error code E01-01.

Is there any error
in the network ?

\ 4

Change the CPU mode
from STOP to RUN.

End
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12) Error code E05-01 : GMWIN/KGLWIN Communication Time-out

GMWIN/KGLWIN communication time out

Is there an error for RS-232C
cable connection?

Check the cable cutoff or the
connection.

Was the communication port
set correctly ?

Reset the port to be used
for GMWIN/KGLWIN —P

communication

lYes

Is the contents set for
the connection mode of
‘project/option’ correct ?

Modify the setting contents of >

the connection mode.

lYes

Is the active state of
CPU normal ?

Carry out the trouble shooting

for the CPU. ’

<
Yes
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GMWIN/KGLWIN internal
communication error

Is there an error for RS-232C
cable connection?

Check the cable cutoff and
connection.

13) Error code E05-02 : GMWIN/KGLWIN Internal Communication Error

Was the communication
port set correctly ?

Reset the port to be used
for GMWIN/KGLWIN
communication.

Is there a serious error Yes

in the CPU?

4

Remove the CPU error by
Referring to the CPU user’s
manual.

A 4

No

After disconnection, shutdown
GMWIN/KGLWIN and connect

\ 4

again.
14
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13.4 Error Code

13.4.1 Errors received from the communication module

Error No. .
. Description
(Decimal)
0 Normal (no error)
Link’s physical layer error (TX/RX unavailable)
1 - Self-station error and other station’s power Off, other station No. Write
error/trouble.
FB distinguisher to receive not found in communication channel.
3 - Not used in LG.
4 Data type disagreed
Reset received from other station.
S - Not used in LG.
Communication command of the other station is not ready.
6 - Not used in LG.
Device status of the remote station is not as desired.
! - Not used in LG.
8 Object user wants is not possible to access.
Communication commands of the other station received too many to process.
9 .
- Not used in LG.
Response stand-by time exceeded (Time-out)
10 - Response not received from the other station for a specific period of time.
11 Structure error
Abort (only for Mnet)
12 - Disconnected by serious error.
Reject (Local/Remote)
13 - Error by disagreeable type to MMS or noise.
- Communication channel setting error (Connect/Disconnect)
Error related with PI/DOMAIN/GEN service and logical communication channel
14 setting necessary for communication with other company’s communication
module. (only for Mini_ MAP).
15 Error on HS communication and connection service
Parameter distinguisher not found.
33 - Not defined within access parameter area.
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Error No. L
. Description
(Decimal)
Wrong address
34 Error on structure assigned in the spec. of communication module/Out of range.
Wrong response
50 - Requested response is not received or error occurred on the other station CPU
Object access unsupported
113 - Disobedient to VMD specific and symbolic address, or max.data value
exceeded.
Other error code received than assigned. (Other company’s communication
187 code value)
- Other error code received than defined.

13.4.2 STATUS displayed on the CPU

Error No. .

(Decimal) Description
16 If position of computer communication module is wrongly assigned.
17 Initializing error of communication module installed on SLOT_NO.
18 Input parameter setting error
19 Parameter length error
20 Wrong response received from the other station

Response not received from computer communication module
21 (Stand-by time exceeded — Time out)
80 Disconnection error
82 Not received frame (Defined frame not received)
84 Data count error (Number of data used in FB input discordant with or smaller than
that of data defined in the frame)

86 Name doesn’'t match (Frame name used in FB input is not on the frame list)
87 Not connected (Channel is not connected)
39 Im TCP Send error (Immediate response error)
90 Im UDP Send error (Immediate response error)
91 Socket error
92 Channel disconnected
93 Basic parameter & frame not set
94 Channel setting error
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Error No. L
. Description
(Decimal)

926 Channel already set

97 Method input error (Incorrect method used in FB input)

101 Channel No. setting error

102 Setting error of the other stations (Reset)

103 Connection stand-by

104 The IP set for the opposite station is not on the network.

105 The PASSIVE port of the other station is not open.

106 Channel disconnected by stand-by time.
Setting number of FB channels exceeded (Number of E_CONN for use
exceeded)

107 Setting number of FB channels = 16 - Exclusive connections (Basic parameters
of frame editor)
Max. TX number exceeded (Since ASCII data = HEX data * 2, the number of

108 ASCII data shall not exceed 1,400 byte)

117 Wrong head of frame header in exclusive service (‘LGIS-GLOFA")

118 Wrong length of frame header in exclusive service

119 Wrong checksum of frame header in exclusive service

120 Wrong command in exclusive service
Domain/PI service requested by unauthorized station in exclusive service

121 (Error occurs if Domain/PIl service is requested by the other station when
Domain/Pl is unavailable in UDP but already used through TCP)
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A.1 LED Indication Specification

A.1.1 G3/4L-EUTB/EUFB/EU5B LED marking

LED No. | Module marking Description

0 RUN ON when power supply is normal and the initialization of the
communication module is normal.
Blinks when the communication with the CPU module is normal. ON or

1 I/F RUN OFF if an error occurs during the Common RAM Check after the
power supply.

2 FB/CMD ON during function block/command service.

3 HS ON during high speed link service.

4 PADT ON during GMWIN/KGLWIN remote connection.

5 PC(MMI) ON during dedicated service use.

6 - N/A

7 H/W ERR ON when a fatal error occurs and the module cannot recover by itself.

8 - N/A

9 - N/A

10 - N/A

11 - N/A

12 - N/A

13 TX Blinks when sending.

14 RX Blinks when receiving.
ON in the case of 100Mbps communication.

15 10/100 (OFF in the case of 10Mbps communication or the cable is
disconnected.)
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A.1.2 G6L-EUTB/EUFB LED marking

LED No. | Module marking Description
ON when the power supply is normal and the initialization of the
0 RON communication module is normal.
Blinks when the communication with the CPU module is normal. ON or
1 I/F RUN OFF if an error occurs during the Common RAM Check after the power
supply.
2 FB/CMD ON during function block/command service.
3 HS ON during high speed link service.
4 PADT/PC ON during GMWIN/KGLWIN remote connection/dedicated service.
5 TX Blinks when sending.
6 RX Blinks when receiving.
ON in the case of 100Mbps communication.
7 10/100 (OFF in the case of 10Mbps communication or the cable is
disconnected.)

A-2




APPENDIX

A.2 Flag List

A.2.1 Special relay

1) F area relay list

Contact Function Description
FO000 RUN mode ON when the CPU is in RUN mode
F0001 Program mode ON when the CPU is in Program mode
F0002 Pause mode ON when the CPU is in Pause mode
F0003 Debug mode ON when the CPU is in Debug mode
F0006 Remote mode ON when the CPU is in Remote mode
F0007 User memory install ON when User memory is installed

FO008 ~ FO009 No use

FOOOA User memory operation ON when the User memory is operating
FO00B ~ FOOOE No use
FOOOF STOP command ON when performing the STOP command
F0010 Always ON Always ON
F0011 Always OFF Always OFF
F0012 1 scan ON 1 scan ON
FO0013 1 scan OFF 1 scan OFF
FO0014 Reverse at every scan Reverse at every scan
F0015 ~ FOO1F No use
F0020 1 step RUN ON when 1 step RUN operates during debug mode
F0021 Break Point RUN ON when Break Point RUN operates during debug mode
F0022 Scan RUN ON when scan RUN operates during debug mode
F0023 Contact value match ON when contact value match RUN operates during
RUN debug mode
F0024 Word value match RUN ON when word value match RUN operates during debug

mode

F0025 ~ FOO2F No use

F0030 Heavy failure ON when a heavy failure error occurs

F0031 Light failure ON when a light failure error occurs

F0032 WDT error ON when a Watch Dog time error occurs

F0033 /O combination efror ON when an /O error occurs (ir.] the case when more than
one bit among FO0040 ~ FOO5F is ON)

F0034 Battery voltage error ON when battery voltage is less than the standard value

F0035 Fuse error ON in the case when the output module Fuse is cutoff

F0036 ~ FO038 No use
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Contact Function Description

F0039 Backup normal ON if data backup is normal.

FOO3A Time data error ON when there is a time data Setting error

FO03B Program replacing ON when program editing occurs during RUN

F003C Error  during  program ON when an error occurs in program editing during RUN

replacement
FO03D ~ FOO3F No use
ON for the relevant bit when the reserved I/O (parameter

F0040 ~ FOO5F 1/0 error setting) is different from the actual I/O module or the 1/O

is added/removed.

FO0060 ~ FOO6F

Error code save

Save the system error code (refer to 2.9)

FO0070 ~ FOO8F

Fuse cutoff state save

ON for the relevant slot bit in case of an output module
Fuse cutoff

ON/OFF repeat at regular intervals

F0090 20ms period Clock
F0091 100ms period Clock
F0092 200ms period Clock
F0093 1s period Clock
< On >le Off >
F0094 2s period Clock | I
F0095 10s period Clock
F0096 20s period Clock
F0097 60s period Clock
F0098 ~ FOO9F No use
FO100 User Clock 0 ON/OFF repeat as much as designated by Duty
command
FO101 User Clock 1 |—| | -
DUTY FO10x N1 N2 H
Fo102 User Clock 2 ! ! -
F0103 User Clock 3
F0104 User Clock 4 N2 scan Off
F0105 User Clock 5 On Off
< >« 1
F0106 User Clock 6 S I—
F0107 User Clock 7 N1 scan On
F0108 ~ F101F No use

F0110 Operation error flag ON if an operation error occurs

FO111 Zero flag ON if an operation result is "0”

F0112 Carry flag ON if an operation result is ‘carry’

F0113 Output Off ON when performing an OUTPUT command

FO114 Common RAM R/W error ON when a special module common memory Access
Error occurs

F0115 Operation error flag (latch) | ON when an operation error occurs (latch)

FO0116 ~ FO11F

No use
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Contact Function Description

F0120 LT flag ON when the CMP comparison operation result is S$;<S,
F0121 LTE flag ON when the CMP comparison operation result is S;<S,
F0122 EQU flag ON when the CMP comparison operation result is S;=S,
F0123 GT flag ON when the CMP comparison operation result is S;>S,
F0124 GTE flag ON when the CMP comparison operation result is S; >S,

F0125 NEQ flag ON when the CMP comparison operation resultis S; # S,

F0126 ~ FO12F No use

FO0130~ FO13F

AC Down Count

Save by counting the AC Down times

FO140~ FO14F

FALS no.

Save the error code by FALS command

FO0150~ FO15F

PUT/GET error flag

ON for the relevant bit when a special module common
RAM Access error occurs

FO0160~ FO49F

No use

FO0500~ FO50F

Max. scan time

Max. scan time save

F0510~ FO51F

Min. scan time

Min. scan time save

F0520~ FO52F

current scan time

Current scan time save

F0530~ FO53F

Clock data (Yr/Mon)

Clock data (Year/Month)

F0540~ FO54F

Clock data (date/hr)

Clock data (Date/hour)

FO0550~ FO55F

Clock data (min/sec)

Clock data (min/sec)

FO0560~ FO56F

Clock data (100yr/day)

Clock data (100yr/day)

FO0570~ FO58F

No use

FO0590~ FO59F

Error step save

Save the error step of the program

FO0600~ FO60F

FMM detail error
Information save

Save the FMM related error information

F0610~ FO63F

No use

2) M area relay list

Contact Function Description
) ) ON when writing the setting in the RTC area. For further
M1904 Clock setting bit ) ) )
information, refer to the clock function.
) ) Forced 1/O setting enable bit. For further information,
M1910 Forced I/O setting bit

refer to the forced 1/O function.

1) F area contact is a Read only relay which is used as an input contact in the program but not
used as output. M area contact is available to read and write and is used as an 1/O contact in

the program.
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A.2.2 Special data register (High Speed Link)

1) Detail of the High speed link flags

x : K1000S=9, K300S/K200S=4

m : high speed link type no.

Bit -
. Key word Contents Description
This indicates that all station is acting normally by
the parameter set in high speed link and is ON
under the following condition.
1. When all station set in the parameter is RUN
RUN_LINK mode and no error
Dx600.0 | _HSmMRLINK [ information of 2. When all data block set in the parameter
high speed link communicates normally
3. When parameter set in each station set in the
parameter communicates normally,
Once RUN_LINK is ‘ON’, it maintains ‘ON’ unless
it stops by LINK DISABLE.
In the state that  HSmRLINK is ‘ON’, when the
communication state of the station and data block
set in the parameter is as follows, this flag is ‘ON’.
1. When the station set in the parameter is not
Abnormal ‘RUN’ mode,
information of 2. When there is an error in the station set in the
Dx600.1 | _HSmMLTRBL | . .
high speed link parameter,
(LINK_TROUBLE)| When the communication state of data block set in
the parameter is not smooth,
LINK TROUBLE is ‘ON’ when the above 1,2,3
condition occurs, and OFF if the condition returns to
the normal state.
General . o
L Indicates the general state of communication
communication ) ) )
Dx601.0 | _HSmMSTATE ) ) information for each data block of the setting
state information
~ [K] parameter
of k data block set
Dx604.15 | (k=0~63) o i _HSMSTATE[k] = _HSmMMOD[k] & HSmMTRXIK] &
in high speed link
_HSmMERR[K]
parameter
Dx605.0 Mode information . . . .
_ _HSMMODIK] (RUN = 1 Indicates operation mode of the station set in k data
DX608.15 (k=0~63) Others = 0) block of parameter
Dx609.0 State info. . . o
_ _HSMTRX[K] (Normal=1 Indicates if the communication state of k data block
DX612.15 (k=0~63) Abnormal=0) of parameter is smooth as set in.
State info.
Dx613.0 ate Into o . | o
_ _HSmMERR[K] | 0000000 Indicates if there is an error in the communication
Dx616.15 (k=0~63) (Error=1, state of k data block of parameter.
normal=0)
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1) k is a block no. and indicates the information of the 64 blocks (0~63) by 4 Words (16 blocks per
1 Word). For example, mode information ( HSOMOD) indicates the information of block 0~15
for Dx605, block 16~31for Dx606, block 32~47 for Dx607, block 48~63 for Dx608. Thus, the
mode information for block no.55 is indicated in Dx608.7.

2) High speed link detail flag when m=1~3

High speed link type D area address Remarks
High Speed Link2 (m=1) | Dx620 ~ Dx633
High Speed Link3 (m=2) | Dx640 ~ Dx653

When m=1~3 comparing ‘m=0'by simple calculation
formula, the D area address is as follows :

* Formula: D area address when m=1~3 = address
High Speed Link4 (m=3) | Dx660 ~ Dx673 of {Table 3} + 20 x m

3) Data link relay (L area list)
X : slot no, n:channel(0~15)

Key word Address Description
L0000 ~ L0007 Frame no. received by channel 0 of slot no. 0 *
L0000 ~ LOOOF Frame no. received by channel 1 of slot no. 0
L0010 ~ L0017 Frame no. received by channel 2 of slot no. 0

_RCVO_ECM[n]

L0070 ~ L0077 Frame no. received by channel 14 of slot no. 0
L0070 ~ LOO7F Frame no. received by channel 15 of slot no. 0
RCV1 ECMI[n] LO080~LO5F Frame no. received by channel 0~15 of slot no. 1
~RCV7 ECMI[n] LO560~L63F Frame no. received by channel 0~15 of slot no. 7
* Slot no.0 is the communication module which is mounted on the no.0 place on the base. (not the slot

no.)
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A.3 ASCII Code Table

American National Standard Code for Information Interchange

ASCII code ASCII code ASCII code ASCII code
Hexad | Decim | Value | Hexad | Decim | Value | Hexad | Decim | Value | Hexad | Decim | Value
ecimal al ecimal al ecimal al ecimal al

00 000 | NULL | 40 064 Q@ 80 128 Co 192 A
01 001 | SOH | 41 065 A 81 129 0 C1 193 A
02 002 | STX | 42 066 B 82 130 , c2 194 A
03 003 | ETX | 43 067 C 83 131 f C3 195 A
04 004 | EQT | 44 068 D 84 132 . C4 196 A
05 005 | ENQ 45 069 E 85 133 C5 197 A
06 006 | ACK | 46 070 F 86 134 1 c6 198 £
07 007 | BEL 47 071 G 87 135 s c7 199 C
08 008 BS 48 072 H 88 136 ) (of:] 200 E
09 009 HT 49 073 | 89 137 %o c9 201 E
0A 010 LF 4A 074 J 8A 138 S CA 202 E
0B 011 VT 4B 075 K 8B 139 < CB 203 E
ocC 012 FF 4C 076 L 8C 140 E ccC 204 i
oD 013 CR 4D 077 M 8D 141 0 CD 205 i
OE 014 o) 4E 078 N 8E 142 Z CE 206 ]
OF 015 Sl AF 079 0 8F 143 0 CF 207 i
10 016 | DLE 50 080 P 90 144 0 DO 208 15)
11 017 | DC1 51 081 Q 91 145 ‘ D1 209 N
12 018 | DC2 52 082 R 92 146 ’ D2 210 0
13 019 | DC3 53 083 S 93 147 “ D3 211 @)
14 020 | DC4 | 54 084 T 94 148 § D4 212 @)
15 021 | NAK | 55 085 U 95 149 . D5 213 @)
16 022 | SYN 56 086 V 96 150 - D6 214 @)
17 023 | ETB 57 087 W 97 151 — D7 215 x
18 024 | CAN | 58 088 X 98 152 ~ D8 216 @
19 025 EM 59 089 Y 99 153 ™ D9 217 U
1A 026 | SUB | 5A 090 Z 9A 154 3 DA | 218 U
1B 027 | ESC | 5B 091 [ 9B 155 > DB 219 0
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ASCII code ASCII code ASCII code ASCII code
Hex
Hexad | Decim | Value ade | Decim | Value | Hexad | Decim | Value | Hexad | Decim | Value
ecimal al cima al ecimal al ecimal al
|

1C 028 FS 5C 092 \ 9C 156 e DC 220 U
1D 029 GS 5D | 093 9D 157 O DD | 221 Y
1E 030 RS 5E 094 n 9E 158 Z DE 222 b
1F 031 us 5F 095 _ 9F 159 Y DF 223 3
20 032 | (Space) | 60 096 A0 160 EO 224 a
21 033 ! 61 097 a Al 161 i El 225 a
22 034 " 62 098 b A2 162 ¢ E2 226 a
23 035 # 63 099 C A3 163 £ E3 227 a
24 036 $ 64 100 d A4 164 ) E4 228 a
25 037 % 65 101 e A5 165 ¥ ES5 229 a
26 038 & 66 102 f A6 166 ' E9 230 &
27 039 ' 67 103 g A7 167 § EA 231 c
28 040 ( 68 104 h A8 168 EB 232 e
29 041 ) 69 105 i A9 169 © EC 233 é
2A 042 * 6A 106 i AA 170 a ED 234 é
2B 043 + 6B 107 k AB 171 « EE 235 é
2C 044 6C 108 I AC 172 - EF 236 i
2D 045 - 6D 109 m AD 173 FO 237 i
2E 046 6E 110 n AE 174 ® F1 238 i
2F 047 / 6F 111 0 AF 175 B F2 239 T
30 048 0 70 112 p BO 176 ° F3 240 o)
31 049 1 71 113 q Bl 177 * F4 241 i
32 050 2 72 114 r B2 178 2 F5 242 0
33 051 3 73 115 S B3 179 3 F6 243 0
34 052 4 74 116 t B4 180 F7 244 0
35 053 5 75 117 u B5 181 F8 245 0
36 054 6 76 118 v B6 182 F9 246 0
37 055 7 77 119 w B7 183 FA 247 +
38 056 8 78 120 X B8 184 s FB 248 [4)
39 057 9 79 121 y B9 185 1 FC 249 u
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3A 058 7A 122 z BA 186 0 FD 250 U
ASCII code ASCII code ASCII code ASCII code
Hex
Hexad | Decim | Value ade | Decim | Value | Hexad | Decim | Value | Hexad | Decim | Value
ecimal al cima al ecimal al ecimal al
|
3B 059 ; 7B 123 { BB 187 » FE 251 a
3C 060 < 7C 124 | BC 188 Yo FF 252 U
3D 061 = 7D 125 } BD 189 Ya EF 253 y
3E 062 > 7E 126 ~ BE 190 é EF 254 b
3F 063 ? 7F 127 0 BF 191 A EF 255 y
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A.4 Ethernet Technology Comparison Table

Technology Speed(Mbps) | Transmission media Max. distance
Token Ring 4,16 UTP 100m
10Base-T 10 UTP 100m
10Base-F(Multi Mode) 10 Optic cable Max.2km
Ethernet | 10Base-F(Single Mode) 10 Optic cable Max.2.5km
10Base-5 10 Coaxial cable 500m
10Base-2 10 Coaxial cable 185m
100Base-T4 100 UTP 100m
Fast 100Base-Tx 100 UuTpP 100m
Ethernet | 100Base-Fx(Multi Mode) 100 Optic cable 412m(Half Duplex)
2km(Full Duplex)
100Base-Fx(Single Mode) 100 Optic cable 20km
1000Base-T 1000 UTP 100m
Gigabit 100Base-Fx(Single Mode) 1000 Optic cable 3km
Ethernet | 100Base-Fx(Multi Mode) 1000 Optic cable 500m
100Base-T 1000 Coaxial cable 25m
100VG-AnyLAN 100 uTP -
ATM 155-622 UTP optic cable -
FDDI(Single Mode) 100 Optic cable 40-60km
FDDI(Multi Mode 100 Optic cable 2km
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A.5 External Dimension

A.5.1 Front View
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A.5.2 Side View

Dimension unit : mm
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WARRANTY
._______________________________________________________________________________]

| WARRANTY

1. Warranty Period
The warranty period for the purchased product is 18 months from the manufactured date.

2. Warranty Range
For problems that occur during the warranty period, a partial replacement or repair is available. But the following
cases are excluded from the warranty range.

(1) Problems caused by improper conditions, environment, or treatment other than that described in the
user's manual.

(2) Problems caused by from another manufacturer’s product.

(3) Modification or repair outside LGIS or the branches designated by LGIS

(4) Used for a method other than the original intended method.

(5) Problems caused by unexpected reasons due to the level of the science technology at the time of the
project release.

(6) In the cases that LGIS is not responsible for (such as natural disaster, fire etc.)

3. This warranty means only for the PLC unit body.
When using the product, consider the safety precautions for the system configuration or product application.
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