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Chapter 8 Fuction Block

8.1 Introduction

8.1.1 Introduction

Function Block is used to communicate between Ethernet communication module of one’ s own station
and Ethernet communication of destinationstation’ s or between Ethernet communications of one’ s own
stations using TCP/IP or UDP/IP. The communication using Function Block consists of two two ways of
communication: Single communication method using only Function Block to communicate
independently, and user-defined communication methodusing frame editor.

This chapter describes the kind of Function Block provided to a user and its use.

The following displays program editing order using Function Block.

Downloading into Enetmodule after editing IP
Parameter/Frame Editing Address, HS_LINK, Station Number, Subnet Mask,
1 | writing  after  frame | = Gateway address, Frame, etc using Editor Frame
) " Editor (when using Frame, switch CPU to Stop
editor editing mode, then switch power on again.)
I
Project = Writing project and program on GMWIN screen
5 Generating or Opening or opening the existing project, program.
Program
J
Writing Program Confirm I/P address of communication module of
- . f— ones station and parter station HS_LINK station
3 Writing - Program - with number, slot position, etc. and write a program for
LD /IL ] emergency using proper flag.

Compile/Make

4 | Compile or Make
I

On-line Connection

5 | Connection
J
On-line/Writing
©®© Parameter and
Program

l

On-line/Mode Switchover

Confirm action status of program using monitoring

| X = function when it is started. If an error ocurrs, grasp

7_| RUN Operation Mode the cause of the error using STATUS value of
U Function Block.

Set the Contents of 1 to 7 to

DestinationStation.
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8.1.2 Kind and Use of Function Block

Function Block used when a user is writing a program is composed of 5 kinds according to its service.

Kind Service
When you establish logical communication channel with destinations-
E_CONN i
- tation.
TCP_SEND Sending data of one’ s station to destinationstation using TCP/IP.
TCP_RCV Receiving data sent by destinationstation using TCP/IP.
UDP_SEND Sending data of one’ s station to destinationstation using UDP/IP.
UDP_RCV Receiving data sent by destinationstation using UDP/IP.

[Table 8.1.2(A)] Kind of Function Block

Following figure displays Function Block Structure.
Instant name(giving the name to

Name of Function / distinguish various Function Block
- or the Function Block with the same
Block

/ -

function)

Output the results of Function

Condition to input the )
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 here described.

Input

REQ :

Used for start condition of Function Block except E_CONN Function Block. The
Function Block is started at positive edge of ‘0’ to ‘1’ , and once it is started, it
will be not influenced before it receives response from destinationstation. That is,
as far as it bit of NDR(DONE) or ERR is not set, the Function Block is not
influenced, and it restarts in the next scan after the bit of NDR or ERR is set.

SN I

EN :
When level is ‘1", the Function Block starts, and when service is being done, ‘1’
must be maintained.
(It applies to only to E_CONN Function Block:BOOL type)
After the service is done, ‘1’ must be continuously maintained. If EN bit keeps
‘1" after ERR bit is * On’, Function Block will ask for service for communication
channel establishment in the next scan again. If value is changed from ‘1’ into ‘0’ ,
it will ask that established channel should be normally resolved.

NET_NO:
It specifies communication module to perform main Function Block out of the
communication modules installed at elementary base. It is namely the slot positon
installed by communication at the elementary base, and by slot position of
elementary base, slot number ‘ 0' is next to CPU, and increases ‘' 1’ by ‘ 1'.
(Available area: 0 ~ 7))
POWER |CPU NET_NO NET_NO NHT_NO NET_NO

#0 #1 #2 #3
IP_ADDR:

IP address of communication module of of destinationstation or one’ s station.
It specifies IP necessary address when communicating or establishing a channel.
It needs IP address of destinationstation or one’ s station according to Function
Block. (Please refer to each Function Block).

Example) * 150.150.42.150’
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D_PORT: Port number of destinationstation’s communicatin module (Setting between
h’ 400 - h' 7fff).

S_PORT: Port number of communicaton module of one’ s station (Setting between h’ 400 -
h' 71ff.).

CH_NO: Channel number to be established (Selected by user.)
Able to select at least 16 chnannels from channel number * 0° up to ‘ 16", Unable
to use the same channel number in two Function Block within a program.

ARR_CNT/DATA_LEN : Data volume to be sent and received. Volume of transferred
frame can be up t01,400 bytes, but for redundant system of GMR, the volume of
transferred frame is limited to 120 bytes.

Output

NDR :
After Function Block is started, when you receive data normally, it turns * On’ and
then it turns * Off when the next Function Block will be started.

ERR :
After Function Block is started, when an error occurs, it turns * On’ , when the next
Function Block will be started. If an error occurs, data are not received. (For error
code, referto * A3. Error Code’ of appendix).

STATUS :
After Function Block is started, when an error occurs, and ERR turns ‘ On’, It
displays detail code value of the error. It keeps its value till the next Function Block
is started.
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E_CONN

Establishing Logical

Communication

Chahnnel with DestinationStation

Product | GMR [GM1 | GM2 | GM3 | GM4 | GM5 | GM6 | GM7

Applicability] @ () [ ) [ ) [ ]

Function Block

Dexcription

E_CONN

BOOL =dEN

USINT =|NET_NO
STRING =lip_ADDR S

STRING =METHOD

USINT =fCH_NO

NDR

ERR
TATUS

UINT =JSD_PORT  CH_EN

= BOOL

= BOOL
= USINT

= BOOL

Input

EN : When level is * 1’ , Function Block is executed. It

must keep ‘1’ in service.

NET_NO : Slot number (0 to 7), in which
communication module of one’s station is
installed, to which this Function Block is
transferred.

IP_ADDR : When establishing a channel, It uses IP
address of destination station with TCP_ACTIVE,
and uses IP address of one’s station with
TCP_PASSIVE.

SD_PORT : When establishing a channel, it uses
port of partne station with TCP_ACTIVE, and it
uses port of one’ s station with TCP_PASSIVE.

METHOD: When establishing a channel, It
determines system to activate with TCP or
UDP, Clientor 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 occurance after Function
Block is executed.
STATUS : Itis detail code value of error when it occurs.
CH_EN : Results of channel establishment.
It turns ‘On’ at normal channel
establishment.

Function Block used when you establish a logical communication channel with destinationstation.
The method to establish the logical channel in Ethernet communication consists of 5 kinds. their
setting method according to each system service is as follows (IP_ADDR, SD_PORT, METHOD).
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1) TCP_ACTIVE

Destination station’ s port (Dest Port) + Destination station IP address (Dest IP_ADDR).
A channel to use TCP/IP with, and it specifies destination station of communication. When
communicating with destination station, one’ s station is activating as * Client’ .

I Server

Request Data for =

Destination station

\ =

1 > 1 1°]g =

Response
Il — IlE | (2=
g g = 8 o E
|][|][|]|]]\ T T
GLOEA Ethernet module GLOFA Ethernet module/

Other company ethernet ~ MMiI(like a PC)

2) TCP_PASSIVE
One’ s station (Source Port) + IP address of one’ s station (Source IP_ADDR).
A channel to use TCP/IP with, and it is established for the station that demands its establishment

most early. It also means that one’ s station is activating with * Server’ when communicating with
the specified destination station.

I Client
=
Request Data for
Destination station
) < ) o
0 < 0
O
g1 18 - T Response : M E—=——.
< Al T—_
GLOFA Ethernet module GLOFA Ethernet module/ MMi(like a PC)
Self Station Other company ethernet

3) TCP_SELECT

Port of One’ s Station (Source Port) + IP Address of Destination Station Dest IP_ADDR) (It does not
exist in the standards)
A kind of TCP_PASSIVE. The channel is established for only destination station specifiedby a

user. One’ s station is activating with * Server when communicating with the specified destination
station.

4) UDP_ACTIVE
Port of One’ s Station (Source Port) + IP Address of One’ s station (Source IP_ADDR)
A channel to use UDP/IP with. It opens only ‘ Socket’ . One’ s station is activating with * Client’

when communicating with the specified destination station. (It actually has no relation with the
channel)
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5) UDP_PASSIVE
Port of one’ s Station (Source Port) + IP Address of One’ s Station (Source IP_ADDR)A channel to
use UDP/IP with. It binds only ‘Socket’. One’s station is activating with ‘ Server when
communicating with the specified destination station. (It actually has no relation with the channel)

Notel) ' PASSIVE(SELECT) OPEN must be started earlier than * ACTIVE OPEN .UDP_ACTIVE,

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

Therefore, you, as a user’ should establish a suitable channel for communication characteristics
according to the kinds of logical channel establisment. The channel establishment is done value of
METHOD during Function Block input.

METHOD : * XXX_YYY(or * XXX_YYY_TTT") - (Within 16 letters : String)
XXX : shows name of group set by frame editor.
YYY : Kind of channel establishment. There are 5 kinds: TCPACT, TCPPAS, TCPSEL,
UDPACT, UDPPAS.
TTT : RX/TX latency time for channel release. (O~FF seconds). It cuts the connection
there is no response from partner within the fixed time by force. (In case of TCPPAS)

®» Using ‘ UNFMT’ in XXX : Used to communicate without using frame editor when
performing data TX/RX. It sends and receives data without changing Function Block
data set by a user after Ethernet communication connection. Therefore, if you bind
channel in form of * UNFMT_YYY’ in METHOD input of E_CONN, You must specify
‘ _UDATA_SEND’ (TX) or ‘_UDATA_RCV’ (RX) in ‘FRAME’ within
TCP_SEND(UDP_SEND) or TCP_RCV(UDP_RCV) Function Block. Even after that,
you can use it.
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M A Program Example : When demanding connection with TCP ACTIVE from destination
station.
It is a case in which you demand connection from destination station (GLOFA) with
165.244.149.190, as its IP address and 5000 as its port number of its Enet module when Enet
module of one’ s station is installed in number ‘0’ slot. In this case, it uses number ‘1’
channel.

LD IL
CON_ACT LD 1
E_CONN ST CON
ERR  CON CAL E_CONN  CON_ACT
_VI_I I_ EN NDR = EN:= CON
NET_NO:= 0O
0 =INET_NO ERR = ERR IP_ADDR:.. ‘165.244.149.190’
*165.244.149.19=|1p_ApDR STATUS = SD_PORT... 5000
5000 =|sp PORT CH_EN |=cH_EN METHOD:= ‘' GLOFA_TCPACT
CH_NO:= 1

* GLOFA_TCPACT =METHOD

1 =JcH_NO

If “CON contact turns *On’ as Function Block condition, it demands connection with
number’ 1’ channel among 16 channel of one’ s station and port number 5000 of destination
station. In this case, it is performed through a TCPACT method (METHOD), in which
destination station sends data on demand of one’ s station. If destination station responses to
the connection demand of one’ s station, the connection is done between two stations. In this
case, it shows now results through ‘ CH_EN output. You can now communicate this
bit ,* TCP_SEND’ ;' TCP_RCV’, * UDP_SEND’ ;" UDP_RCV’ , in ‘ Enable’ concition.
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TCP_SEND

Used to send data to destination station
using TCP/IP

Product | GMR [GM1 | GM2 | GM3 | GM4 | GM5 | GM6 | GM7

Applicability| @ ® [ ([ [ J

Fundtion Block

Destination

TCP_SEND
BOOL =REQ NDR
USINT =INET_NO ERR
USIN =JcH_NO STATUS
STRING =|FRAME
UINT =JARR_CNT
ARRAY-  oIDATA
ANY

Input

REQ : When it is at positive edge (0 - 1), Function Block is

executed.

NET_NO : Slot number (0 to 7), in which communication
module of one’s station is installed, to which this
Function Block is transferred.

CH_NO : Channel Number edited in E_CONN Function
Block.

FRAME : Frame to be sent (distinguished with capital/small
letter).

It uses the same name used in Frame Editor.
ARR-CNT : Number of data to be sent. Number of data type
equivalent to ' DATA

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

Output
NDR : It turns‘ On’ at normal service.
ERR : Itturns’ On’ at error occurance after Function Block is
executed.
STATUS : Itis detail code value of error when it occurs.

It is used to send data of one’ s station to destination station using TCP/IP.

It sends them to destination station installed with * CH_NO’ channel in form specified in ‘* FRAME’
after reading from * DATA’ as much as ‘ ARR_CNT' . As the name entered in * FRAME’ , the name,
in which TX/RX format is defined in Frame Editor, must be used. If service is normat, NDR bit turns
‘ Set’ . When an error occurs, ERR turns ‘ Set’ , and the code value accorcing such a result is saved
in STATUS. (For STATUS code, see ‘ A3, Error Code’ of appendix). If you want to send data defined
as a certain specified format, you use frame name set in Frame Editor, but, if you send user data
directly by single communication method without frame format set in Frame Editor, you must use the

frame name ‘' _UDATA SEND’

in the frame. That is, if you use the name ‘' _UDATA _SEND’ in

‘ Frame’ of Function Block’ , it does not send data with the frame name defined in Frame Editor, but,
it sends the contents set in * DATA’ of Function Block directly to destination station after reading
data as much as * ARR_CNT' . If you want to use the frame name ‘' _UDATA_SEND’, you should set
a channel using string value named ‘ UNFMT_TCPxxx' in * METHOD’ in E_CONN Function Block.

(xxx is ACT or PAS).
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B A Program Example : When sending data to destination station using TCP/IP.
This is the case, in which Enet module of one’ s station is installed in the slot number ‘0’ ,
and you send data to 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:= SEND
=] —| —Rc0Q R NET_NO:= 0
NET NO ERR CH:= 1
0 ="' FRAME:= ‘ SEND_FRAME'
! ]CH_NO STATUS = ARR_CNT:= 10
“SEND FRAM =JFRAME DATA:= S_DATA
10 =ARR_CNT
S_DATA =pATA

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

It is used as a contact to send data if the channel is eatablished. * SEND_FRAME’ is a frame
to be sent, and it must be downloaded in Enet module using Frame Editor. 10(ARR_CNT) is a
number of data to be sent, is also a number of S_DATA type. S_DATA is ARRAY variable, in
which data to be sent is saved.
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TCP_RCV

Used to receive data sent from destinat-ion Product | GMR |GM1 | GM2 | GM3 | GM4 | GM5 | GM6 | GM7

station using TCP/IP

Applicability| @ ® [ ([ [ J

Funtion Block Description
Input
REQ : When it is at positive edge (0- 1), Function Block is
TCP_RCV executed.
NET_NO : Slot number (0 to 7), in which communication
BOOL =jREQ \or bk BooL module of one’s station is installed, to which this
Function Block is transferred.
USINT =g NET_NO ERR = BOOL CH_NO : Channel edited in E_CONN Function Block.

USIN ={CH_NO STATUS = USINT FRAME : Frame to be received (distinguished with

STRING =4 FRAME RCV_LEN J=UINT capital/small letter).

UINT =
DATA_LEN Frame Editor.

ANY type equivalent to * DATA.

DATA : An area saving RX data. Uses‘ ARRAY’ .

Output

NDR : It turns‘ On’ at normal service.

executed.
STATUS : Itis detail code value of error when it occurs.
RCV-LEN : Anumber of data received.

It must be downloaded in Enet module after editing in

ARRAY-  JADATA DATA-LEN : Number of data to be received. Number of data

ERR : Itturns’ On’ at error occurance after Function Block ig

This TCP_RCV Funcrtion Block is used to receive data from destination station using TCP/IP. 1t is
started at positive edge of REQ, and data are received through the communication module of one’ s
station installed number CH_NO of elementary base. CH_No is a channel set at the channel
establishment with destination station in E_CONN Function Block. As data name to come into
FRAME, it specifies frame name downloaded into Ethernet communication module, and it receives
only if data received from destination station are the same as defined frame. RCV_LEN shows data
numbers received from destination station after saving them.

if you want to receive data defined as a certain specified format, you use frame name set in Frame
Editor, but, if you receive user data directly by single communication method without frame format set
in Frame Editor, you must use the frame name ‘' _UDATA RCV’ in the frame. That is, if you use the
name ‘' _UDATA RCV’ in ‘ Frame’ of Function Block’ , it does not receive data with the frame name
defined in Frame Editor, but, it saves the data sent from destination station in ‘ DATA’ after reading
the data as much as ‘ DATA_LEN. If you want to use the frame name ‘ _UDATA_RCV’, you should
set a channel using string value named ‘UNFMT_TCPxxx in ‘ METHOD’ in E_CONN Function
Block. (xxx is ACT or PAS).
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B A Program Example : When receiving data from destination station using TCP/IP.
This is the case, in which Enet module of one’ s 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 IL

TCP RCV LD CH_EN
E— CALC TCP_RCV TCP_RCV

CH_EN RCV REQ:= RCV

CH:= 1
0 =NET_NO ERR = FRAME:= ‘RCV_FRAME’
1 =fq o sTATUS | ARR_CNT:= 10
*RCV_FRAME =[FRAME ~ RCV_LEN = DATA= RDATA
10 =|pATA_LEN
R_DATA =| DATA

In the program, CH_EN is a result of channel establishment in E_CONN Function Block.
It is used as a contact to receive data even when the channel is eatablished with
destination station. * RCV_FRAME’ is a frame to be received, and it must be downloaded
in Enet module using Frame Editor.

10(DATA_LEN) is a number of data to be received, is also a number of S_DATA type.
R_DATA is ARRAY variable, in which data to be received is saved.
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UDP_SEND

Used to send data to destination station

Product | GMR [GM1 | GM2 | GM3 | GM4 | GM5 | GM6 | GM7

using UDP/IP Applicabiity) ® | @ | @ | @ | ®
Function Block Description
Input
REQ : When it is at positive edge (0 - 1), Function Block is
UDP_SEND executed.
NET_NO : Slot number (0 to 7), in which
BOOL —REQ NDR = BOOL communication module of one’ s station is installed,
USINT = NET_NO ERR b= sooL to which this Function Block is transferred.
IP_ADDR : IP address of destination station
STRING=IP_ADDR  STATUS = USINT D_PORT : Port number of destination station
UINT =IDp PORT CH_NO : Channel established in E_CONN Function
USIN =ICH_NO Block.
STRING ~JFRANE FRAME : Frame to be sent (distinguished with
capital/small letter).
UINT =JARR_CNT It must be downloaded in Enet module after editing
ARRAY- =JDATA in Frame Editor.
ANY

AARR-CNT : Number of data to be sent. Number of data
type equivalent to * DATA.
DATA : An area saving TX data. Uses‘ ARRAY’ .

Output
NDR : It turns* On’ at normal service.
ERR : It turns "On’ at error occurance after Function
Block is executed.
STATUS : Itis detail code value of error when it occurs.

It is used to send data of one’ s station to destination station using TCP/IP.

If you establish a channel as UDP_ACTIVE or UDP_PASSIVE in E_CONN Function Block, the
channel is not actually established through communication, but it connects with each other with
‘ Socket’ open. Therdfore, in UDP/IP sending, you should specify IP address to be sent of
destination station and port differently from TCP/IP when sending data.

This Function Block is started when REQ is at positive edge (0- 1), and it sends to destination port
(D_PORT) with IP address defined in IP_ADDR through communication module of one’ s station
installed in slot number CH_NO of elementary base.

As frame name to be specified in * FRAME’, you specifiy the frame name downloaded into Ethernet
communication module from Frame Editor. The use of ‘ UDATA_SEND’ that sends without
specification of TX data form is the same as that of TCP/IP.

Therefore, this Function Block first reads data as much as ARR_CNT from area saved in DATA,
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and then sends them to module port with IP address specified in IP_ADDR with frame form specified
in Frame Editor.

B A Program Example : When sending data to destination station using TCP/IP.
This is the case, in which Enet module of one’ s station is installed in the slot number ‘0’
and you send data to destination station using channel number ‘1’ . (It is assumed that
channel number * 1' is established using E_CONN Function Block.)

LD IL
UDP_SEND LD CH_EN
op SEND CALC UDP_SEND UDP_SEND
CH_EN SEND EE?T\IO_ iEND
—| —I |—ReQ NDR —E
CH:= 1
0 =NET_NO ERR = FRAME:= “USEND_FRAME’
©165.244.149.190=jip ADDR  STATUS = ARR_CNT:= 10
DATA:= S_DATA

5000 =Io_poRT

1 =kH_NO

“ USEND_FRAME =|FRAME
10  =JARR_CNT

S_DATA =PATA

In the program, CH_EN is a result of channel establishment in E_CONN Function Block.
It is used as a contact to send data even when the channel is eatablished.
‘USEND_FRAME'’ is a frame to be sent, and it must be downloaded in Enet module
using Frame Editor.

10(ARR_CNT) is a number of data to be sent, is also a number of S_DATA type. S_DATA
is ARRAY variable, in which data to be sent is saved.
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UDP_ RCV
Used to receive data sent from destination Product | GMR |GML | GM2 | GM3 | GM4 | GM5 | GMB | GM7
station using TCP/IP Applicabiity| @ ° ° ° °
Function Block Description
Input
REQ : When it is at positive edge (0- 1), Function Block
UDP_RCV is executed.
NET_NO : Slot number (0 to 7), in which
BOOL =fREQ wor F BooL communication module of one's station is
installed, to which this Function Block is transferred.
USINT =[NET_NO ERR = BOOL CH_NO : Channel edited in E_CONN Function Block.
USIN =JcH_NO STATUS = USINT FRAME : Frame to be received (distinguished with
STRING =|FRAME  <1p apDR b= STRING capital/small letter).
- It must be downloaded in Enet module after
VINT =pARR_CNT s PORT f=UINT editing in Frame Editor.
ARRAY-  _IDATA RCV_LEN p=UINT ARR_CNT : Number of data to be received. Number of
ANY data type equivalent to * DATA

DATA : An area saving RX data. Uses‘ ARRAY’ .

Output
NDR : It turns‘ On’ at normal service.
ERR : It turns 'On’ at error occurance after Function
Block is executed.
STATUS : Itis detail code value of error when it occurs.
SIP_ADDR : IP address of the station sending data.
S_PORT : Port of the station sending data.
RCV-LEN : Anumber of data received.

It is used to receive data of destination station using UDP/IP.

As UDP/IP communiction actually has no channel establishment, it can receive every data sent
from any station to open port of one’ s station. Therefore, it is possible in UDP_RCV Function Block,
differently from TCV_RCV, to know which station (SIP_ADDR) sends data to which port number

(S_PORT).

Operation of this Function Block is the same as that of TCP_RCV, but, when it receives data, it is
different from TCP_RCV Functon Block to output and display information about destination station
that sent data. Execpt 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 special specification of
RX data form. Therefore, The operation of this Function Block saves sent data in variable specified in
‘ DATA’ when data sent from the station with established channel is identical to the frame defined
as ‘ FRAME’ . (It must be defined as the appropriate name in Frame Editor’ , and downloaded in
Enet module.)
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B A Program Example : When receiving data from destination station using UDP/IP.
This is the case, in which Enet module of one’ s station is installed in the slot number ‘0,
and you receive data from destination station using channel number
channel number ‘ 1’ is established using E_CONN Function Block.)

‘1. (It is assumed that

L D | L
UDP_RCV LD CH_EN
0P ROV CALC UDF’_RCV UDP_RCV
cH EN ROV REQ:= RCV
_I_I I I REQ \orR |k NET_NO:= 0
CH:= 1
0 =[NET_NO ERR = FRAME:= * URCV_FRAME’
1 =[CH.NO  STATUS f= ARR_CNT:= 10
‘ DATA:= R_DATA
URCV_FRAM =l-paME  SIP_ADDR §=D_IP -
10 =WARR_CNT  S_PORT §=D PORD
R_DATA =[PATA  RCV_LEN f=LEN

In the program, CH_EN is a result of channel establishment in E_CONN Function Block. It is
used as a contact to receive data even when the channel is eatablished with destination station.
‘ URCV_FRAME'’ is a frame to be received, and it must be downloaded in Enet module using

Frame Editor.

10(ARR_CNT) is a number of data to be received, is also a number of S_DATA type. R_DATA
is ARRAY variable, in which data to be received is saved.
SIP_ADDR, S_PORTof output are the address and port of destination station that sent data.
RCV_LEN is sent data humber, ane a user can response to the destination station that sent
data using this information.
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8.2 Frame Setting

8.2.1 Frame Setting

The figure 8.2.1(A) displays the Frame List defining frame and simple Frame Information. In the figure
8.2.1(B), ‘ Group’ is for registering identifier to communicate with Ethernet communication module of
other company, and you can register as you will. The * Group’ is used to input METHOD of E_CONN
Function Block used to establish channel. ([Figure 8.2.1(A)] it is equivalent to XXX out of
" XXX_YYY_TTT .) Such ‘ Group’ can be registered maximum up to 20. ‘ Frame List' means identifier
names to identify the frame, and you can use these names in Function Block. Frame Definition’ can
define up to 20 for each group. ‘ Frame Information’ shows briefly whole information of the frame after
frame definition.

Enet Editor[NONAME]

0

[07 SEND_FRAME
' TAdd -

- GLOFA-HEAD
- 100 hyte

[Figure 8.2.1(A)] Feature of Frame Editor
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Edit Group |
If you select ASCIl Conversion,
it sends data set as Function
Hroup IEL[IF‘E'L Block by you after converting
them into ASCII. Thus, the data
[ ASCII Conversion to destination station is sent as

ASCII value.
1] Cancel

|

/

1
Select ‘bhinary’ or ‘ ASCII' when doing
RX/TX of data.

[Figure 8.2.1(B)] Edit Group
The following describes with each RX/TX how a user defines frame.

< For TX Frame >
TX Frame : * GLOFA-HEAD’ +h’ ff030200+DATA(100 bytes)

If communication frame to send between GLOFA Ethernet communication module is just
the same as the one above, you select (doubleclick) ‘ Frame List' on the screen of the
figure 8.2.1(A), and then define the frame on the screen of the figure 8.2.1(C).

A) After you set frame name in the figure 8.2.1(C), setit as ' Send’ in‘ TX/RX .
B) Set segment.

The segment can be set up to maximum 8. Each segment can be set separately as
“CONSTANT’ , * ARRAY’ and ‘ SKIP’ respectively.

- For * CONSTANT , you can set maximum up to 30 bytes using HEXademical number, and
specify it as * ASCIlI Conversion’ . (If * ASCIl Conversion’ is not set, the data is used as
HEXa data).

- * SKIP’ is used when a user wants to skip data of RX frame without checking them. (only for
RX).

- ARRAY’ displays the data that a user wants to send in Function Blodk.

If you select h’ 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 abive, frame name is registered in the
frame list with the screen closed.

The figure 8.2.1(D) shows the relation of use between the Function Block and Frame Editor.
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=
=
7]
or]

SEND_FRAME

LOFA-HEAD

nition of TX

Figure 8.2.1(C)] Frame Defi
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00 RCY_FRAME

01 SEND FRAME

: GLOFA-HEAD
: FFO30200
- 100 byte

ASCH
HEX
ARRAY
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. Enet Editor

[Figure 8.2.1(D)] Relation of Frame Editor and Function Block at the time of TX

< For RX Frame >
RX Frame : * GLOFA-HEAD’ +h’ ff030200+DATA(100 bytes)

A) After you set frame name, set it as * Send’ in* TX/RX .

B) Set segment.

Sefment number 1 and 2 are set as * Constant’ , and number 3 is set as ‘ Array’ . If a user want
to save receiving data directely 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
8.2.1(E)).

C) Specify ‘' Response Frame’ immediately. [See the figure 8.2.1(G)].

D) ‘ 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
the figure 8.2.1(G)]
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IEne[Edﬂm o

[Figure 8.2.1(E)] Sending Frame Definition (when TCP_RCV Function Block is not used)

Flag used when Saving received data (100 bytes) in
receiving data address MB100 immediately

[Figure 8.2.1(F)] Relation of Frame Editor and Function Block when Receiving Data
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Notel) If you set ‘ Type' as’ SKIP' in‘ Frame Editor’ when setting segment, it does not check as much data

the

The figure 8.2.1(H) is showing 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_ECM[n] flag as start condition of Function Block.

RCVx_ECM[n] : x is slot number in which Enet module is instlled (0~7).
N is the channel number to be received (0~15).

The figure 8.2.1(G) is showing ax example of frame setting set as ‘ Immediate Response’
when setting * RX frame setting’ .

as appropriate size set, but, it checks * Segment’ set next to it. In‘* SKIP’ , if you set data number as
‘FFFF in HEX, it means that it throws away received frame from now on without checking them.

Note2) ‘' Immediate Response’ frame is a function given as receiving confirmation from one’ s station when

destination station asks for special data. It is used to confirm whether the data are properly delivered after

destination station has sent data to one’ s station. (It is not necessary to set it according to destination

station’ s status.).

It is identical to the frame name
specified in ‘ Immediate
Response’ within ‘RX  Frame

CAttina~?

GLOFA-HEAD

£ g g B
i LA i B
R T fE i

on of Immediate Respons
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8.3 Application Programs

8.3.1 Example of Function Block Service between GLOFA Enet’ s

The following system is an example about Function Block Service between GLOFA PLC Enet modules.

RS-232C

Ethernet Network

GLOFA GM1

GLOFA GM3

o=

I
—1
|

Desktop System
210.206.91.191

210.206.91.189

210.206.91.190
Port Number: 3000 Port Number: 3000
GMWIN TCP ACTIVE TCP PTOSIVE

In system configuration example, GM1 connects with GM3 with TCP_ACTIVE method, and GM3
communicates with the contents of the table 8.3.1(A) for GM1 after connecting with TCP_PTOSIVE.

i Size Service
TX/RX Structure Reading Area] Save Area
(Byte) Channel
Send Frame:
S_DATA 100 0
GM1 SEND FRAME ~
(210.206.91.189) Receive Frame:
R_DATA 100 0
RCV_FRAME
Send rame:
S_DATA 100 0
GM3 SEND_RESP
(210.206.91.190) Receive Frame:
R_DATA 100 0
RCV_FRAME
[Table 8.3.1(A)] Data Definition to Communicate

You select PLC type, and open program file after you create or open project file. After that, select
‘ Inserts Library’ of project, and then select suitable ‘ Library’ for CPU type to the following figure.
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-. GMWIN for Window: - c:\gmwinkzourceidef0D06_prj

[0]o] fﬁffﬁh Tf

= PROJECT ==> PLC Type : GM3
HP= CONFIGURATION(FLC) ==> Configuration Name : UNNAMED
0 wariables declared

. RESOURCE GLOBALY === 0 wariables declared
. TASE DEFINITIONS == 2 tasks defined
.[ LD ] PROGRAM == INETO : crhgonwinh sourcetnonamels. sro
- COMMENTS for DIRECT WARIAELES ==> 0 wariables declared
HE= PARAMFTERS

& SPECIAL 1b
] STOLIB. 1t
] STOLIB. 1u
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i_.lnnc:l-ud-e Lih;al_';l

cagrmwinliblcomimuni.1fh

[Figure 8.3.1(B)] Inserts Library

[Program 8.3.1(A)-(B)] is a program sending and receiving data using Ethernet module installed in
elementary base such to GM1 and GM3 and TCP/IP. (For the communication using UDP/IP, it has the
same method.).

Slot Nun"lber. in which

[Program 8.3.1(A)] GM1 Program Example

8-25



Chapter 8 Fuction Block

In the program example, GM1 establishes a channel to TCP_ACTIVE with GM 3. After the channel
is established, CH_EN is set. When CH_EN is set in TCP_SEND Function Block, you send data to
GM3 using timer of 200ms. You can here transfer 100 bytes of S_DATA with frame format defined in
Frame Editor. If the sending is performed, flag is used in TCP_RCV Function Block in order to
receive answer from destination station, and received data are saved in R_DATA.
(_LECM1_CHO_FLAGIQ] : There are data sent with receiving frame number ‘ 0’ and channel number
* 0’ in Enet module in slot number 1 of elementary module, it turns * On’ .).

Enet E ditor[NONAME]

00 RCY_FRAME
: - Add -

01 SEND_FRAME |

. 021IH _RESP

[Ascll - GLOFA-HEAD
(HEX 60
ARBAY : 2 byte

a. Example in GM1
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Receive

w
X
o
==
[
o
==

| Enet Editor

GLOFA-HEAD

FFO30200

b. Sending Frame in GM1

=
[
1]
2]

SEND_FRAME

c. Receiving Frame in GM1

[Figure 8.3.1(C)] An Example of Frame Setting Used in [Program 8.3.1(A)]
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In the program example, GM3 establishes a channel as TCP_PTOSIVE with GM 1. If the channel is
established, CHOEN is set. As self station is active with server, you can use the flag for receiving
confirmation to confirm whether there is any demand from destination station under the condition of
TCP_RCV Function Block REQ. If the data are normally received, RCV_NDR is set.
(_ECM1_CHO_FLAGIQ]: There are data sent with receiving frame number * 0’ and channel number ‘ 0’
in Enet module in slot number 1 of elementary module, it turns * On’ .).

You can now allow to send data to GM 1 after reading the data of MBO as much as DATA_LAN under
the condition TCP_SEND Function Block REQ with this bit and CHO_EN bit as channel establishment
signal operated (OR).

|
IP Address

Receiving and Port of CONNECT
o g ot T
P : station ~
ECHI_CHD &~ TCP_RCY
CHO_EW  _FLAG[O] TLP_RCY
— i | & REQ MOR;- RCY_NOR -MET_ ERR}- ERR
TCP_SEMD : I
CHO_E RCY_HOR TCP_SEND 210, 208,
— IP: REQ  WORG- SEWO_MNOR 1 -MET_ ERR.- RCY_ERR\_ 91.183° AP ASTAT,-  &T
HO OOR 1S
Status of 1 - MET_ ERR}- SEND_ERR 0 -CH_WSTAT- RCW_3T 3000 - 30_PCH_E;- CHO_EN
Channel MO ] (3 (ORT N
Connection “RCY_FRAM GLOFA_TC
-CH_WATAT- SEWO_3T E'  -FRAMRCY - RCY_LEW \_ PPA3° _METH
1] 13 E LEH o
“SEMO_FRA
ME™ - FR&M 100 - &RY_ 0 -CHH
Name of E CHT 0
Sending
Erame 100 - ARY_ R_OATA - DATA P —
CHT
Channel
MED - D&TA Setting with
Server
T Save Area of Data Sent
Data Area to
be Sent

[Program 8.3.1(B)] An Example of GM3 Program
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e
E
<
ju
o
O
(==
=
=]

01 SEND_FRAME

02 IM_RESP

: GLOFA-HEAD
- FFO30200
- 100 byte

ASCH
HEX
ARRAY

a. An Example of Frame Setting in GM3

=
=
()
w

SEMD FRAME

GLOFA-HEAD

FFO30200

b. Sending Frame in GM3
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5]
w
S

‘o
o
[

=

ZMB700

Receive

ZMB700

GLOFA-HEAD

FF030200

FFFF

i

e

c. Receiving Frame in GM3

[Figure 8.3.1(D)] Frame Setting Used in [Program 8.3.1(A)]
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This is an general order to give communication service using Function Block.

1 Set basic parameter and frame using frame editor.

After connecting PC and CPU of PLC with cable, download basic parameter and frame
into Ethernet module using frame editor.

3 Reset Ethernet communication module or put in power again.

4 Open new project file.

Specify instance name of program, and select program language (LD), and then open
5 program. If the program is open, select ‘Inserts Library’ option, and select library for
communication.

Set input such as Function Block to use and condition contact of positioning start.

1) Setting E_CONN FB

6 Set NET_NO, IP address, port number, etc. corresponding to communication status, and
then set METHOD or communication module to TCPACT or TCPPTO using ‘ Group’ in
frame editor.

If there are any data to send after establishment of channel, write a program using SEND FB.
2) Set TCP_SEND FB

7 Set NET_NO, CH_No and size of sending data. At this time, data size must be identical
to that set in frame editor. However, if you set array size of frame editor to FFFF, data

will be sent as much as the size of send data of FB.

There are any data to receive after establishment of channel, write a program using RCV FB.
3) Set TCP_RCV FB
Set ECMx_CHy_FLAG|z] (flag), NET_NO, CH_NO and receiving buffer to save data to
be received. At this time, size of the buffer to save receive data must be larger than that
set in frame editor. But, if you set array size of frame editor to FFFF, every received data
is saved in receive buffer of FB. Therefore, you should set size of data to receive just the
same as or larger than the data to receive.

Description of ECMx_CHy_FLAG[z]
x is slot position where communication module is installed. (0~7:8 slot rack)
y is channel number set in E_CONN FB (0~15)
z is receive frame number in each group set in frame editor. (0~7)
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Add a program to confirm whether to perform the communication well. Please do add such a
9 program when programming because it is very useful against communication error and its
measures.

Compile after saving file.

10 After compiling, select * Connecting’ in on-line menu, and then download program.

With the program downloaded, start the program, and confirm the results on

11 monitor. If an error occurs, confirm its kind, and stop PLC mode.

12 Remove the source of error, and execute the procedure from the number 1.
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8.3.2 Enet module of other company + PC + GLOFA Enet
(An example of Function Block service 1)

In general, the system configuration below realizes network with 2 methods.

MMI (GLOFA ENET DRIVER) :CLIENT -> GLOFA GM1(dedicated service) : SERVER
GLOFA GM1(Function Block):CLIENT -> Destination station’ s PLC: SERVER

MMI :CLIENT -> GLOFA GM1(Function Block service) : SERVER
GLOFA GM1(Function Block):CLIENT -> PLC: SERVER

Dedicated service or FB communication = FB communication

PLC of another

GLOFA GM1 Company
_| MMI device o 0
= — = E g
Desktop System
210.206.91.191 210.206.91.189 210.206.91.190

1) The system based on the configuration of the number 1 is here described. This system
configuration first establish a channel with PLC of another company and TCP ACTIVE between
PC(MMI), PLC of another company on the basis of GM1, and then it communicate each other.
For computer, it communicates with it using dedicated service.

Reading Size Service
RX/TX Structure Save Area
Area (byte) Channel

Send Frame:

S_DATA (MB100) 100 0

GM1 GLOFA SEND FRAME
(165.244.149.108) |Receive Frame:

(MB3000) R_DATA 100 0

GLOFA_RCV_FRAME

[Table 8.3.2(A)] Data Definition to Communicate

If you send data from PC(MMI) to %MB100 after setting the area of S_DATA of send data used in
Function Block to * %MB100’ , PC data is directly sent to PLC of another company. If you also read
data %MB3000 in PC(MMI) after setting the area of R_DATA of receive data to %MB3000, you can
get the same effect in PC to if you READ directly PLC data of another company.

Program 8.3.2(A) is an example on the channel establishment of PLC of another company and
general PC. For PC, establish a channel with port number 3000 of self company (PTOSIVE),
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and for PLC of another company, request the channel with port humber 4000 (ACTIVE). If this
action is finished, CH_EN_PLC and CH_EN_PCare setto ‘' 1’.

[Program 8.3.2(C)] A Program Example for RX/TX with PLC of Another Company

In Program 8.3.2(B), if normal data is sent from PC, _ECM1_CHO_FLAG[0] (When Enet module is
installed in slot number * 0’ of elementary base, and receive frame number * 0’ is mormal, it turns
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“ON'’ .) is set. When the data such as PC_RCV_FRAME are received from partner station, 100 data
are saved in variable * R_DATA’, and it sets * RCV_NDR. TCP_SEND Function Block is used as
REQ condition using the set* RCV_NDR’ bit if TCP_RCV Function Block is normally activating. (In
the above program, it is set to communicate every one second when communication connection is
done.) When this bit is set, it sends data of S_DATA as much as 100 in form of

‘ PC_RESP_FRAME’ in TCP_SEND Function Block to destination station.

(Frame name of PC_RCV_FRAM,' PC_RESP_FRAME’ is defined in frame editor, and it must be
downloaded in Enet module as well.)

When self station is operating with server toward the destination station, you write a program, in
which it should send data of self station even after confirming whether the data requested from
destination station are normally received.

Program 8.3.2(C)] is operating with the same way as program 8.3.2(B), and if self station is
activating as client toward partner station, it first sends data. When the partner station sends data
normally, it writes a program in format received.

Figure 8.3.2(A)-(C) is showing a setting example of frame editor to perform the above program.
Here, an example shows a kind of frame to communicate with PLC of another company.The
system configured like the number 2) is described. Between M1 and PLC of another company,
you establish a channel on the basis of GM1 as PLC of another company and TCP ACTIVE. For
computer, data are sent and received after establishment a channel as TCP PTOSIVE. Data to
communicate are like that of the table 8.3.2(A).

(For the communication with MMI device, dedicated service or Function Block can be used.)

Reading i Size Service
RX/TX Structure Saving Area
Area (byte) Channel
Send Frame:
PC_RESP_FRAME S_DATA - 100 0
GM1 GLOFA_SEND_FRAME
(165.244.149.108) Receive Frame:
PC_RCV_FRAME - R_DATA 100 0
GLOFA RCV_FRAME

[Table 8.3.2(A)] Data Definition to communicate

[Program 8.3.2(A) is an example on the channel establishment of PLC of another company and
general PC. For PC, establish a channel with port number 3000 of self company (PTOSIVE), and for
PLC of another company, request the channel with port number 4000 (ACTIVE). If this action is
finished, CH_EN_PLC and CH_EN_PCare setto ‘1.
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IP address and port number of
destination station (PLC of another

[Program 8.3.2(A)] A program Example for Channel Establishment with PLC of Another
Company and PC (GM1)

[Program 8.3.2(B)] A Program Example to Send and Receive Data with PC
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TCP_SHOT
CH1_EN _T13 TCR_SEND
—1 ﬁ I REQ  WOR:SEND_NORT
_ECM1_CH1 TCP_RCY1
EH=1 _I?N _FI_tAE[' I TCP_RCY

REQ  MOR - RCY_MWOR1 JR HET_ ERR - SEND_ERR1

SEWD_ST1

1 -HET_ ERR - RCY_ERR1 1 CH_MGSTAT
NI 0 U3
‘GLOFA_SE
1 EH_H STG; — RCW_ST1  MNO_FRAME'- EHAI‘-‘I

‘GLOFA_RC
Y_FRAME -EHAI‘-‘I HEEH — REY_LEN] 100 - DATA

_LEN

100 - D&TH S_DATA - DATA
_LEN
R_OATA - OATH

[Program 8.3.2(C)] A program Example to Send and Receive with PLC of Another
Company

In Program 8.3.2(B), if normal data is sent from PC, ECM1_CHO_FLAG|O0] is set. When the data
such as PC_RCV_FRAME are received from partner station, 100 data are saved in variable
‘R_DATA’, and it sets * RCV_NDR. TCP_SEND Function Block is used as REQ condition using the
set' RCV_NDR’ bit if TCP_RCV Function Block is normally activating. When this bit is set, it sends
data of S_DATA as much as 100 in form of ‘PC_RESP_FRAME’ in TCP_SEND Function Block
to destination station. (Frame name of ‘ PC_RCV_FRAM,' PC_RESP_FRAME’ is defined in frame
editor, and it must be downloaded in Enet module as well.)

When self station is operating with server toward the destination station, you write a program, in
which it should send data of self station even after confirming whether the data requested from
destination station are normally received.

Program 8.3.2(C)] is operating with the same way as program 8.3.2(B), and if self station is activating
as client toward partner station, it first sends data. When the partner station sends data normally, it
writes a program in format received.

Figure 8.3.2(A)-(C) is showing a setting example of frame editor to perform the above program. Here,
an example shows a kind of frame to communicate with PLC of another company.
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01 GLOFA BCY FRAME

w
x
o
==
w
o=
=
o
=
=

- Add -

03 GLOFA SEND FRAME

02 PC_RESP_FRAME

: GO0D0OFF4D 4230

[Figure 8.3.2(A)] Frame Editor

ZMBY00

[
=
[
o
[
=

[Figure 8.3.2(B)] An Example of Receive Frame Registration
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[Figure 8.3.2(C)] An Example of Receive Frame Registration
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8.4 Function Block Service of Redundancy System

8.4.1 Introduction

1) Introduction
Redundant system of communication using Enet module is Redundancy of Network that sends and
receives the same data at the same time configuring two networks like the figure 8.4.1(A).

. Ethernet Network 1

" |

/

Ethernet Network 2

Single System of CPU

Redundant System of CPU

[Figure 8.4.1(A)] An Example of Redundant System

Ethernet Network 1

Ethernet Network?2

Redundant System of CPU Single System of CPU

[Figure 8.4.1(B)] An Example of redundant system
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[P1:210.206.91.189
IP2:210.206.90.189

IBM Compati

alczale
Uk

) .SIDE
|P:210.206.91.188

210.206.91.190

[Figure 8.4.1(C)] An Example of Redundant System

2) Characteristics of redundant Function Block
If Function Block is used in redundant system, it has the following characteristics compared with the
existing Function Block.

- In redundant Function Block, 2 services perform their services with other communication
path at the same time. Therefore, if one side is not in service, the other side is continuing
to do the service.

- Basic I/0O data is identical to the existing Function Block.

- For action results of dual Function Block, even if only the one of both path succeeds in its
service, it outputs with an answer that it is normal.

- Action time of redundant Function Block is a bit loner than the existing Function Block for its
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 Byyes

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

Classification GMR CPU GM1/2 CPU GM3 CPU GM4 CPU
Single System -- COMMUNLI.1FB COMMUNI.3FB COMMUNI4FB
Redundant COMMUNI.RFB | COMMUNI.1FB COMMUNI.3FB COMMUNL4FB
System - DUAL FB.1FB DUAL FB.3FB DUAL_FB.4FB

[Table 8.4.1(A)] Library of Redundant Function Block
DUAL_FB.xFB is user library edited as redundancy using the existing Function Block.

3) The Kind of Redundant Function Block

The redundant Function Block used to edit a program in redundant system is as follows. Its function,
type and use are the same as the content written in chapter 8.1.1 ‘ Introduction’ .

Kind Service
DE_CONN When logical communication channel is established with destination station.
DTCP_SEND Sends data of self station using TCP/IP to destination station..
DTCP_RCV Receives data of destination station using TCP/IP.
DUDP_SEND Sends data of self station using UDP/IP to destination station.
DUDP_RCV Receives data of destination station using UDP/IP.

[Table 8.4.1(B)] The Kind of Redundant Function Block

4) Action of the Rredundant Function Block

GMR CPU A E
[ Enet A <4—»| Eneta &
Dual FB f GM1/2/3/4CPU | €p> Dual FB
& ‘4 Enet B <4—»| EnetsB
GMR CPU B

[Figure 8.4.1(D)] Execution Diagram of Redundant Function Block Service

In the figure 8.4.1(D), two Enet modules are executing the same communication at the same time,
but, in user program, they implement it only with dual Function Block.

The following describes characteristics on common I/O of each Function Block.
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Input
NET_NO:

It specifies slot number, in which communication module is installed, to perform
this Function Block out of communication modules installed in the elementary
base of PLC of self station. For slot position, slot number * 0’ is next to CPU, and
itincreases ‘1" by ‘ 1'. Setting range is 0 to 7.

In case of GM1/2/3/4 in the following figure, slot number of the left module out of
two Enet modules is specified. (Two communication modules must be installed
close each other without fail.)

IP_ADDR, D_PORT, S_PORT, CH_NO:
If you input Function Block for one module of two Enet modules, both
modules are applied at the same time.

Output
Output shows the result for the other one out of both modules, in which its service is
normally performed ahead. If both is all abnormally acting, it shows its result in ERR,
STATUS.
Basic operation is identical to the content in chapter 8.1.2 * Kind and Use of Fuction Block’ .

8-43



Chapter 8 Fuction Block

8.4.2 Redundant Function Block Program

1) Redundant System 1

In the following system configured with communication redundancy, Function Block service between
GLOFA PLC Enet modules is described with an example. The system configuration of the figure in
8.4.2(A) is an implementation example of network redundancy using two Enet modules in redundant

CPU and GM3. (Example of Redundant System 1)

Higher Lebel

[P1:165.244.149.108
1P2:165.244.149.108

[P:165.244.149.110

1 SLOT: 165.244.149.109
2 SLOT: 165.244.149.109

[Figure 8.4.2(A)] Redundant System

1SLOT:165.244.149.110
2 SLOT:165.244.149.110

Even if programming method of redundant CPU is the same as the eisting one, single CPU is
programming using redundant Function Block. Now, to send data using TCP/IP is described with an
example. Data content to communicate is as following table.

Reading Size Service
RX/TX Structure Save Area
Area (Bytes) Channel
DuplesCPU Send Frame:SEND 100 S DATA - 100 0
(165.244.149.108) Receive Frame:RCV_200 -- R _DATA 200 1
GM3 CPU Send Frame:SEND S DATA - 200 0
(165.244.149.109) Receive Frame:RCV -- R DATA 100 1
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Path Connection Method Send Frame Receive Frame
Redundancy ->
GM3 TCP_ACTIVE(based on redundancy) SEND_100 -
Redundancy <-
GM3 TCP_PTOSIVE(based on redundancy) - RCV_200
GM3 ->
TCP_ACTIVE (based on GM3) SEND -
Rredundancy
GM3 >
TCP_PTOSIVE(based on GM3) - RCV
Redundancy

[Table 8.4.2(A)] Data Definition to Communicate

A) Program Editing on redundant CPU(GMR-CPUA) Side

Basic using method is identical to the content written in chapter 8.1.2 * Kind and Use of Function

Block’ .

® Edit parameter and frame using frame editor, and write them in each Enet module. When
writing them, you have to set CPU mode to * Stop’ . When you finish to write, you have to
turn out and then on power again.
(In redundant CPU of GMR, CPU-A and CPU-B are placed on both side. If you download
parameter into any one of CPU-A and CPU-B, both CPU posses the content. )

Basic Setting (Setting IP address, Station number of HS_LINK and media)

Basic Parameters |
IP Address |1 65.244.149.108

Subnet Maszk |255_255_255_u

Gateway II].I].I]_I]

HS Station Ho Il] R etry Limit |2
Connection No |3 TTL |5l]

Connection Waiting Time-Out |2l]
Dizconnection Waiting Time-Out |1 1]

Bx wWaiting Time-Out Il]
Media |10B-5/2 =]

oK I Cancel I
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® Write user program.
(Please use it after you insert library * COMMUNI.RFB’)

IP address

Keeps ‘1’ when connecting
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® Write with PLC after Compile/Make.

In confirmation of activation for sending, as redundant CPU (self station) acts with TCP
ACTIVE toward the destination station (GM3), you should activate the connection of self
station (CON_S=1) after being established toward the self station.

In confirmation of activation for receiving, on the contrary, you should activate the self station’ s
connection (CON_R=1), and then activate the connection of the destination station. In other
words, when you do the connection, you should first operate PASSIVE (or SELECT), then
ACTIVE.

B) Program editing of single CPU(GM3-CPUA) side
The single CPU is using redundant Function Block in programming unlikely to the existing
programming method

@ You write them in each Enet module after you edit parameter and frame using the frame
editor. When writing, you should stop the CPU mode, and after writing all, you should turn
off the power, and then turn it on again. (You should write the program for the first Enet
module of two Enet modules. The communication of TX/RX through the second modeul is
automatically managed within the Function Block. Two Enet modules must be equipped in
Base one after the other.

B azic Parameterz x| |

IP Address |1 65.244.149.109

Subnet Mask |255.255_255_u

Gatewayp Il].l]_l]_l]

HS Station No Iﬂ Retry Limit |2
Connection Mo |3 TTL |5l]

Connechon Waiting Time-0ut IZI]
Digconnection Waiting Time-Out |1 0

Rx Waiting Time-0ut Il]
Media |10B-5/2 x|

1] 8 I Cancel |

Basic Setting (Setting of IP address and HS_LINK station number and media.,)
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Editing of TX Frame

Editing of RX Frame

L
=
=
=
Ll
|
o
I =
L

Receive E

8-49



Chapter 8 Fuction Block

@ Edit user program.

IP address and port of

destination station. COH_ZEND
CAH_5 TIF _TIHK
_'!I - \ BT NOR -
CICH SCHD SCHI
# TE00RS OTCP SCHO
=l I+ RCO  MOR = 0 -HMCT_ CRR [~
CHEH_SEND
E "1B5. 244,
| U -MEl_ EHH~ 149, 108 1P Asial
kL UUR U
0 CH_M STAT 5000 )SD_PCH_E EHENESEND
Savi f BT ls ORT N
i Rel i . "BLOFA_TC CHEN_ SEND
(type. and size SFH _llzﬂ.ﬁ.h'l PACT _HETHEHHE_ F
of the byte
array :100) 200 -DATA 1] ~CIIH
\ _LLH Channel i
establishment
5_DATA 'EEHD with client
COM_RCY
COM_R IP addrss and DE_COMN
B = portofself REQ  HOR -
FHEN_R i nTrp Ry | Station
—r T I = g _HET_ FRR -
CIHEHW RCYO T105, 244,
— ] -MET_ ERR — 140,100 4 Il ASTAT —
Hi ]
1 —HH_NEIG ;', -~ Uy EHTP L:H_E —LHEM_HLYA
Saving area of .
GLOF4_TC
;’;‘c‘givég be RECY ERAH REEH - PRAS HETH CHHE CHEM_RCYE
(type, and
size of the 1NN —NATA 1 ~TH_H
byte _| FH i
Arrav =200) R DATA -DATA

(Please use it after inserting library * DUAL_FB.3FB’ .)

The redundant Function Block outputs ‘ Channel Enable’ in two places. That is the
difference from the connection Funnction Block used in the single module. It is the result
operated in two Enet mocules, and when one of them or both become * Enable’ , you use it
as REQ condition of RX/TX Function Block.

® In confirmation of activation for sending, as Gm3 (self station) acts with TCP ACTIVE toward
the destination station (redundant CPU), you should activate the connection of self station
(CON_S=1) after being established toward the self station.
In confirmation of activation for receiving, on the contrary, you should activate the self
station’ s connection (CON_R=1), and then activate the connection of the destination
station. In other words, when you do the connection, you should first operate PASSIVE (or
SELECT), then ACTIVE.
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Chapter 8 Fuction Block

2) Redundant System 2

In the following system configured with communication redundancy, Function Block service between

GLOFA PLC Enet modules is described with an example. The system configuration of the figure in
8.4.2(B) is an implementation example of network redundancy using two Enet modules in redundant
CPU and GM3. (Example of Redundant System 1)

Dedicated Ethernet Network 1

I Dedicated Ethernet Network 2 I

210.206.90.188 210.206.91.188

Redundant CPU System(GMR) Single CPU System(GM1)

[Figure 8.4.2(B)] An Example of the Redundant System

Even if programming method of redundant CPU is the same as the existing one, single CPU is
programming using redundant Function Block. Now, to send data using TCP/IP is described with an
example. Data content to communicate is as following table.

Reading Size Service
RX/TX Structure Save Area
Area (Bytes) Channel
Redundant CPU Send Frame:SEND 100 S DATA - 100 0
(210.206.90.188) )
Receive Frame:RCV_200 - R_DATA 200 0
(210.206.90.189)
GM1 CPU Send Frame:SEND S DATA - 200 0
(210.206.90.189) Receive Frame RCV R _DATA 100 0
GM3 CPU Send Frame SEND S DATA - 200 0
(210.206.91.189) Receive Frame RCV - R_DATA 100 0
Path Connection Method Send Frame | Receive Frame
Redundancy -> GM-0 TCP_ACTIVE(based on redundancy) SEND 100 RCV 200-
Redundancy <- GM1-1 | TCP_ACTIVE(based on redundancy) SEND_100- RCV_200
GM-0 -> Redundancy TCP_PASSIVE (based on GM1 ) SEND RCV-
GM-1 -> Redundancy TCP_PASSIVE(based on GM1) SEND RCV

[Table 8.4.2(B)] Data Definition to Communicate

8-51



Chapter 8 Fuction Block

A) Program Editing on Redundant CPU(GMR-CPUA) Side
Basic using method is identical to the content written in chapter 8.1.2 ‘ Kind and Use of
Function Block’ .

® Edit parameter and frame using frame editor, and write them in each Enet module. When
writing them, you have to set CPU mode to ‘ Stop’ . When you finish to write, you have to turn
out and then on power again. (Gateway must be set up when using public network)
(In redundant CPU of GMR, CPU-A and CPU-B are placed on both side. If you download
parameter into any one of CPU-A and CPU-B, both CPU posses the content. )

255.255.255.0 |

210.206.23.65 J'

Basic Setting (Setting IP address, Station number of HS_LINK and media)

Editing of TX Frame

|
;|
0
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Receive E

@ Write user program.

)

* COMMUNI.RFB’

(Please use it after you insert library
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Chapter 8 Fuction Block

® Write with PLC after Compile/Make.

In confirmation of activation for sending, as redundant CPU (self station) acts with TCP
ACTIVE toward the destination station (GM3), you should activate the connection of self
station (CON_S=1) after being established toward the self station.

In confirmation of activation for receiving, on the contrary, you should activate the self
station’ s connection (CON_R=1), and then activate the connection of the destination station.
In other words, when you do the connection, you should first operate PASSIVE (or SELECT),
then ACTIVE.

B) Program editing of single CPU(GM3-CPUA) side
The single CPU is using redundant Function Block in programming unlikely to the existing
programming method.

® You write them in each Enet module after you edit parameter and frame using the frame editor.
When writing, you should stop the CPU mode, and after writing all, you should turn off the
power, and then turn it on again. (You should write the program for the first Enet module of two
Enet modules. The communication of TX/RX through the second modeul is automatically
managed within the Function Block. Two Enet modules must be equipped in Base one after
the other.

Baszic Parameters %] I

IP Address |21 0.206.91.189

Subnet Mask |255.255_255_u

Gateway |21 0.206.23.65

HS Station Mo Iﬂ Retry Limit |2
Connection Ho |3 TTL IEI]

Connection Waiting Time-0ut IZI]
Dizconnection Waiting Time-Out |1 1}

Bx Waiting Time-Out |5

Ok I Cancel |

Basic Setting
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Chapter 8 Fuction Block

@ Write user program.
(Please use it after you insert library * DUAL_FB.3FB’ )

The redundant Function Block outputs ‘ Channel Enable’ in two places. That is the
difference from the connection Funnction Block used in the single module. It is the result
operated in two Enet mocules, and when one of them or both become * Enable’ , you use it
as REQ condition of RX/TX Function Block.

® In confirmation of activation for sending, as Gm3 (self station) acts with TCP ACTIVE
toward the destination station (redundant CPU, you should activate the connection of self
station (CON_S=1) after being established toward the self station.
In confirmation of activation for receiving, on the contrary, you should activate the self
station’ s connection (CON_R=1), and then activate the connection of the destination
station. In other words, when you do the connection, you should first operate PASSIVE (or
SELECT), then ACTIVE.
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