| Chapter 1. General - - - - - - - - - .. ................... 11~16|

1.1 Guideto Use this Manual - - - - - -« - -« oo 1]
L2 Features - - - - - -« - o 1D

|Chapter 2. System Configuration - - - - - - - - o000 21~2-6

2.1 Overall Configuration - - - - - - - -« oo 2]

2.2 Product functional model- - - - - - -« oo e 224
2.2.1 Product function Block - - - - -« - oo oo 24
2.2.2 GM7 Series System Equipment Product- - - - - - - - - - .. ... .. 2.5

|ChapterB.GeneralSpecification- R I I 3—1|

3.1 General specifications - - - - -« oo 3]

|Chapter4.NamesofParts-------------------------- 4-1~4-6|

41 Base Unit - - -« -« o e e e e e e s s 4
4.1.1 10-point base unit - - - - - - oo 43
4.1.2 20-point base unit - - - - - - oo 43
4.1.3 30-points Base Unit - - - - - -« - - oo oo 43
4.1.4 40-Points Base Unit - - -+« « « -« oo oo oo oo oo oo o 444
4.1.5 60-Points Base Unit - - -+« « o oo oo oo oo e o e o 44

4.2 Expansion Module - - - - - - - oo oo 4B
4.2.1 Digital /OModule - - - - -« - ... ... ... ... .. ... .. 45
4.2.2 A/ID- D/IA Combination Module - - - - - .- ... .. ... ... .. 45

4.2.3 Analogue timer Module - - - - - - - - - oo oo oL 4B
4240pt|on|\/|odu|e4_6



ChapterSCPU e e e e e e e e e e e e e e e ... B1~-548

5.1 Power Supply Specifications - - - - - - -« - oo B

5.3 Operation Processing - - - - -« « « «« « ... 54
5.3.1 Operation Processing Method- - - - - - - -+ . ... .. ... ... .. 54
5.3.2 Operation Processing at momentary power failure occurrence - - 55
53.3Scantime - - - -« - - - i ... ... .. 58
5.3.4 Scan-watchdog timer - - - - - .. ... .. ... ... .. ... ..... 586
5.3.5 TiMer processing: - - -« - -+« « =« v o .57
5.3.6 Counter processing - - - - - - - - - oo oo oo 5O

5.4 Program - - - -« - s s e oo B
5.4.1 Program configuration - - - - - - - . .o oo BT
5.4.2 Program execution procedure: - - - - -« -« . ..o oo B2
543 Task- - - -« -« oo e BB
5.4.4 Error handling - - - -+« .. ... ... .. ... ... .529
5.4.5 Precautions when using special modules- - - - - - - - - .. ... . 523

5.5 Operation modes: - - -« - - -« - oo ... 524
551RUNmode - - - - -« -« -« oo oo oo 524
552STOPmMoOde - «+ « « « « « « « v it i i i i i i i . ... . BD25
553PAUSEmMode - - -+ « « « « e i it i i i i i .. ... . B2
554DEBUGmMode - - -+ - -+« - i i i i . ... ... . BD25
5.5.5 Operation mode Change - - - - - - -« -+« ... ... .. ... ... . 526

5.6 Functions - - - - - - oo s 528
56.1Restartmode - - - - - -« -« .. ... .. ... ... ......... 528
5.6.2 Self-diagnosis - - - - - ... ... 530
5.6.3 Remote function - - - - -« « « -« « . . ... ... .. ... .... 530
5.6.4 I/O Force On/Off functon - - - - - - - - - .. oo oo oo 53]
5.6.5 Direct I/O operation function- - - - - - -« .. ... ..o 532
5.6.6 External device error diagnosis function - - - - - - - . ... ... . 532

57MemoryConf|gurat|on5_35
5.8 1/0 No. Allocation Method -+ -+ -+« « <« ... ... .537

5.10 External Memory Module - - - - - oo oo oo oo oo oo 540




5,12 RTCmodule - - - - - -+ -+« - oo oo oo oo oo oo B A4
Chapter 6. Input and Output Modules - - - - - - - - - - - . .. 6-1~6-13
6.1 Input and Output Specifications - 6-1
6.2 Digital Input Specifications 6-2

6.2.1 Base Unit - 6-2
6.3 Digital output Specifications- - - - - - - - - - oo BT
6.3.1 Base unit (Relay output) - - - - -« -« - - oo BT
6.3.2 Base unit (Transistor output) - - - - - - - -« ... .. ... ... . 610
6.3.2 Extended Module- - - - - - - - oo oo oo oo oo s o s oo oL 6413
Chapter 7. Usage of Various Functions- - - - - - - - - - . . .. 7-1~7-52
7.1 Built-in function 7-1
7.1.1 High-speed counter function - 7-1
7.1.2 Pulse Output Function - 7-8
7.1.3 Pulse Catch function - 7-18
7.1.4 Input Filter function - - - - - - - - - oo o 720
7.1.5 PID Control function- -+ -« -+« - oo oo oo oo oo oo 0 T2
7.1.6 External Interrupt function- - - - - - - - - oo oo o 740
7.2.1 A/D-D/A Combination - 742
|Chapter 8. Communication Function - - - - - - . ..o - 8-1~-8-115 |
8.1 Direct Protocol Communication: - - - - -« -« oo 8]
8.1.2 System Configuration method- - - - - - - - - . ... o000 82
8_’]_3 Frame Structure e e e e e e e e e e e e e e e e e e e e e 8_5
8.15DataType - - - -+« - -« - oo 89
8.1.6 Execution of Commands - - - - - - - - - oo oo o 810
8.1.7 1:1 Built-in Communication between GM7s - - - - - - - .. ... . 830
8.2 User Defined Protocol Communication - - - - - - - -« . .. ... ... . 850

850



8.2.2 Parameter Setting - - - - -« - oo
8.2.4 Exampleof Use 1) - - - - - - - o oo
8.25 EXample 0f USE@2) « « « « « « v o

8.3 Modbus Protocol Communication - - - - - -« -
- 885
8.3.2BasiCc Size - - - - - o s
8.3.3 Parameter Setting - - - -« c oo
8.3.4 Function Block - - « -« « o

8.3.1 Introduction

851
8-58
8-59
8-76

8-85

8-85
8-89
891
8-108

Chapter 9. Installation and Wiring - - - - - -« -« - oo

9-1~-9-11

9.1.1 Installation Environment - - - - - -« oo
9.1.2 Handling Instructions - - - = - -« - o
9.1.3 Connection of expansion module- - - - - - - - - .« oo

9.2 Wiring
9.2.1 Power supply Wiring

9.2.4 Cable Specifications for Wiring - - - - - - -+« - o oo

91
91
94
97

- 9-8
- 9-8
9-10
9-10
9-11

Chapter 10. Maintenance - - - - -« e e e e e e e e e

10-1~10-2

10.1 Maintenance and Inspection - - - - - =« - o

103Per|od|c|nspect|on

10-1

10-1

10-2




|Chapter 11. Trouble Shooting- - - - - - - - S -+ 11-1~12-13

11.1 Basic Procedures of Troubleshooting - - - - - -« - - - o o000 1141

112Troub|eshoot|ngll-1
11.2.1 Troubleshooting flowchart used when the power LED turns off 11-2
11.2.2 Troubleshooting flowchart used when the error LED is flickering11-3
11.2.3 Troubleshooting flowchart used when the RUN LED turns off - 11-4
11.2.4 Troubleshooting flowchart used when the 1/O devices doesnt operate

11.2.5 Troubleshooting flowchart used when a program can' t
be writtentotheCPU - - - - - - oo oo 1147
11.3 Troubleshooting Questionnaire - - - - - - -« -« ... .. ... ... . 11-8
11.4 Troubleshooting Examples - - - - -« -« oo oo 1159
11.4.1 Input circuit troubles and corrective actions - - - - - - - - ... . 11-9
11.4.2 Output circuit troubles and corrective actions - - - - - - - - - - 11-10
115 Errorcodelist - - - - -« - oo e 11412
IAppendiX e e e e e e e e e e e e e e App1_1~App4_1|
Appendix 1 System definitions - - - - - - - oo o000 Appl-l
Appendix 3 Function / Function block list - - - - - -+« .. .. ... .. App3-1

Appendix 4 Dimensions - - - . - o Appd-l



Chapter 1. General

Chapter 1. General

1.1 How to Use This Manual

This manual includes specifications, functions and handling instructions for the GLOFA-GM?7 series PLC.

This manual is divided up into chapters as follows:

Chapters Title Contents
Chapter 1 General Describes configuration of this manual, unit's features and terminology.
Chapter 2 System configuration Describes available units and system configurations in the GLOFA-GM7 series.
Chapter 3 General Specification Describes general specifications of units used in the GLOFAGM?7 series.
Chapter 4 Names of Parts Describes each kind of manufacturing goods, titles, and main functions
Chapter 5 CPU Part
Digital Input and
Chapter 6 ] ]
Output Parts Describes each kind of manufactured goods' usage
Guides on Each
Chapter 7
Function
Communications
Chapter 8 Describes builtin communication functions
Function
Installation and
Chapter 9 Describes installation, wiring and handling instructions for reliability of the PLC system
Writing
Maintenance
Chapter 10 Describes the check items and method for long-term normal operation of the PLC system.
and Ins pection
Chapter 11 Troubleshooting Describes various operation errors and corrective actions.
Appendix1 System Definition Describes parameter setting for basic /O and communications module
Appendix 2 Flag List Describes the types and contents of various flags.
Function /
Appendix 3 Describes the types and processing time of function/function block.
Function Block List
Appendix 4 Dimensions Shows dimensions of the base units and expansion modules

1) This manual does not describe the programming method. For their own functions, refer to the related user's

manuals.
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| 1.2. Features

1) GLOFA-GM series features

(1) Design on the basis of international standard specifications (IEC61131-3)
* Easy programming device support
* Language in compliance with IEC61131-3 are given (IL / LD / SFC)

(2) Open network by us of communications protocol in compliance with international standard specifications.
(3) High speed processing with an operation-dedicated processor included.

(4) Various special modules that enlarge the range of application of the PLC

2) GM7 series is extremely compact, to fit a wide range of applications.

(1) High speed processing

High speed processing of 0.5M3/step with an operation-dedicated processor included.
(2) Various buittin functions

The base unit can perform many functions without using separate modules.
It is possible to construct various systems just using the base unit.
- Fast Processing Applications
-Pulse catch: Allows the base unit to read 4 inputs, each having a pulse width as small as 0.2ms
-High speed counter: Support high-speed counting up to 1 phase 16kHz, 2 phase 8kHz.
-External interrupts : Using in applications that have a high-priority event which requires immediate responses.

- The input filter function help reduce the possibility of false input conditions from external noise, such as signal
chattering. The filter ime can be programmed from 0 to 15 ms.

- Using builtin pulse output without separate positioning module, it can control stepping motor or servo motor.
Using RS-232C builtin port, it can connect with external devices, such as computers or monitoring devices and
communicate 1:1 with GM7 or GM6 system.
- Using RS-485 huilt-in port, it can connect with external devices, such as computers or monitoring devices and
communicate 1:N with GM7 or GM6 system. (10-point base unit only)
- It has PID control function with which it can easily constitute a system without separate module.
(3) It can easily do On/Off of the system, using RUN/STOP switch.
(4) It can constitute various system, using separate Cnet I/F module. (10-points main unit can not
(5) It can easily save the user program by simple manipulation in GMWIN.
(6) Strong seff-diagnostic functions
It can detect the cause of errors with more detailed error codes.
(7) It can prevent unintentional reading and writing, using password.

(8) Restart mode setting function

It has cold and warm mode that it can be sé for the convenience of the users.

1-2



Chapter 1. General

(9) Debugging function
Ondine debugging is available if the PLC Operation mode is set to debug mode.
* executed by one command.
* executed by break -point settings.
* executed by the condition of the device
* executed by the specified scan time.
(10) Various program execution function
Time diven sk exterd and nendl sk program as wel as scan progiam can be execuied by seting the eeaioncondion
The wser can et vaiiougly e progam exeauion moce:
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1.3 Terminology

The following table gives definition of terms used in this manual.

Terms Definition Remarks
A standard element that has a specified function which configures the (E:);aLrJn nalgiule
Module system. Devices such as I/O board, which inserted onto the mother board
) Power Supply module
or base unit.
/O module
A system which consists of the PLC and peripheral devices. A user program
PLC system can control the system.
To restart the PLC system and user programs after all of the data(Variables
Cold Restart and programs of 1/O image area, of internal register, of timer of counter)
were set to the specified conditions automatically or manually.
In the warm restart mode, The power supply Off occurrence will be informed
Warm Restart to the user program and the PLC system restarts with the previous user-

defined data and user program after the power supply Off.

/O Image Area

Internal memory area of the CPU module which used to hold /O statuses.

Supervisors the pre-set execution times of programs and warns if a

Waich Dog Timer program is not completed within the pre-set time.
Operation Unit which outputs immediately its operation result of an input,
Function while four arithmetic operations comparison operation store their results in
the inside of instructions.
Operation Units which store operation result in the inside of instruction such
Function Block as timer and counter and use the operation results which have been stored
through many scans.
Variables used after the user’s definition of their names and types.
Symbolic Declarations as “INPUT_ 0 = %IX0.0.2, “RESULT = %MD1234” makes
Variable INPUT_0 and RESULT be able to used instead of %IX0.0.2 and %MD123
in programming.
A peripheral device for the GLOFA-GM series. It executes program
GMWIN ! . ; )
creation, edit, compile and debugging.
Abbreviation of the word “Factory Automation Monitoring S/W.. It is used to
FAM -
call SIW packages for process supervision.
It means startup conditions for a program. There are three types of periodig
Task task, internal contact task and external contact task which starts by the

input signals of external input modules.
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Terms Definition Remarks
Current flows from the switch to the PLC input terminal if a input signal tums on.
o -
i P
Switch ~ Current ;\'/
Sink Input A power
source
— Common
i
Current flows from the PLC input terminal to the switch after a input signal turns
on
Common ,L PLC
Source Y
Input A power :
source Current I
- -—
Switch i
i
Current flows from the load to the output terminal and the PLC output tums on.
PLC i
- O— 1 Load
Sink Output Output ¥ —
p contact { Current +
i A power
JL source
o L
!
Source
Output
Fnet Fieldbus Network
Cnet Computer Network
Dnet DeviceNet Network




Chapter 2. System Confguration

The GLOFA-GM?7 series has suitable to configuration of the basic, computer link and network systems.
This chapter describes the configuration and features of each system.

2 1.0 erall Configuration

21.1 Basic systam

baseunit expansion
module
[\ /] [0\
H [ 1
] a
I | I |
expansion
cable
Total I/O points - 10-80 points
Digital /0 module - 2 modules h
Maximum numbers
ADDIA
of expansion . - 2 modules
Composite module Total 3 modules
modules
Analog timer - 3 modules
Cnet I/F module - 1 module Z [ Not available for 10-point module ]
Base unit -G7M-DR10A, G7TM-DR20A, GM7DR30A, G7M-DR40A, GM7-DR60A
G7M-DR10A/DC, G7M-DR20A/DC, G7M-DR30A/DC, G7M-DR40A/DC,
G7M-DR60A/DC, G7TM-DT10A, G7TM-DT20A, G7M-DT30A, G7M-DT40A,
G7M-DT60A
Digital /O module - G7TE-DR10A
ltems
ADDIA
- GTRADHA
Expansion | Composite module
module Analog timer - GTRAT2A
Communication  I/F
- G7L-:CUEB, G7L-CUEC, G7L-PBEA, G7L-DBEA, G7L-FUEA
modules




21.2Cret I/F system

Cnet I/F System is used for communication between the base unit and external devices using RS-232C/RS-422 Interface.
The GM7 has a built-in RS-232C port and has also G7L-CUEB for RS-232C, G7L-CUEC for RS -422. It is possible to construct

communications systems on demand.

1) 1:1 Communications sysem
(1) 1:1 ratio of an extemal device (computer) to base unit using a builtin port

/o]
!
m
|
ST \g
(2) 1:1 ratio of an extemal device (monitoring unit) to base unit using a buittin port
[o\ /o]
] !
|
I I




(3) RS-232C Communication over a long distance via modem by Cnet I/F modules

i

A

[
o ] — T

Modem
. Modem
2 ooo
2N /o)
G7L-CUEB
: i |1
T q E
..Illlll'llllllllll I T
/ giEER T o S— -~
Modem
Modem
ocoOd
Oocoad
2) 1:n Communications system
This method can connect between one computer and muttiple base units for up to 32 stations
(G7L-CUEA module is not required for 10-point base units)
IIIIIIIIIIIH! Can be connected Max. 32 stations

EEEETE J PLL ) o \
€ [ ﬁé .,

= 0] =]

RS232C < RS-422 Converter G7L-CUEC G7L-CUEC




| 22 Product functionalmodel

The following describes functional model of the GLOFA-GM7 series.

2.2.1 Product Function Block
Product function block for the GM7 series is as follows.

Base Unit

Input signal

Input [Twer

Expansion Modules

Input signal

v v
:’pﬁ; —> It It
DC24V
Power Bl | Special
swely — > osl /comunications
i —] ¢ modules
Conn —p output Output
v v v
BuiltinRS-232C IIF Output signal Output signal
Sub-system Description
CPU - Signal proc essing function
- Operating system function
- Application program storage / memory function
- Data storage / memory function
- Application program execution function
Input - The input signals and/or data obtained from the machine/process to appropriate signal
levels for processing
Output - The output signals and/or data obtained from the signal processing function to
appropriate signal levels to drive actuators and/or displays
Power Supply - Provides for conversion and isolation of the PLC system power from the power supply
Communications - Provides the data exchange with other systems, such as GMWIN, computers
Interface




22.2GM7 Series System Equipm ent

Section

en s

Models

Description

Remark

Basic

Base Unit

G7M-DR10A
G7M-DR10ADC
G7M-DT10A

- I0Paints
-6 DC inputs / 4 relay outputs (G7M-DR10A, G7M-DR10A/DC)
- 6 DC inputs / 4 transistor outputs (G7M-DT10A)

- Program capacity : 68k bytes

+ Built-infunction

-High-speed counter : Phasel 16 kHz, phase2 8 kHz 1channel
-pulse output: 1 x 2 kHz

-pulse catch : pulse width 0.2ms, 4 points

-external contact point interrupt: 0.4ms, 8points

-input filter: 0 ~ 15ms (all input )

-PID control function

-RS232C communication

G7M-DR20A
G7M-DR20A/DC
G7M-DT20A

- /O Points

-12 DC inputs / 8 relay outputs (G7MDR20A, G7TM-DR20A/DC)
- 12 DCinputs / 8 transistor outputs (G7MDT20A)

- Program capacity : 68k bytes
- Built-infunction

-High-speed counter : Phasel 16 kHz, phase2 8 kHz 1channel
-pulse output: 1 x 2 kHz

-pulse catch : pulse width 0.2ms, 4 points

-external contact point interrupt: 0.4ms, 8points

-input filter: 0 ~ 15ms (all input )

-PID control function

-RS232C communication

G7M-DR30A
G7M-DR30ADC
G7M-DT30A

- /O Points

-18 DC inputs / 12 relay outputs (G7M-DR30A, G7TM-DR30A/DC)
- 18 DC inputs / 12 transistor outputs (G7MDT30A)

- Program capacity : 68k bytes
- Built-infunction

-High-speed counter : Phasel 16 kHz, phase2 8 kHz 1channel
-pulse output: 1 x 2 kHz

-pulse catch : pulse width 0.2ms, 4 points

-external contact point interrupt: 0.4ms, 8points

-input filter: 0 ~ 15ms (all input )

-PID control function

-RS232C communication




Section fen s Models Description Remark
- /O Points
-24DC inputs/ 16 relay outputs (G7M-DR40A, G7TM-DR40A/DC)
- 24 DCinputs / 16 transistor outputs (G7MDT40A)
- Program capacity : 68k bytes
G7M-DR40A - Built-infunction
G7M-DRA0ADC -High-speed counter : Phasel 16 kHz, phase2 8 kHz 1channel
G7M-DT40A -pulse output: 1 x 2 kHz
-pulse catch : pulse width 0.2ms, 4 points
-external contact point interrupt: 0.4ms, 8points
-input filter: 0 ~ 15ms (all input )
-PID control function
-RS-232C communication
- |/O Points
-36 DC inputs / 24 relay outputs (G7M-DR60A, G7TM-DR60A/DC)
- 36 DC inputs / 24 transistor outputs (G7M-DT60A)
- Program capacity : 68k bytes
G7M-DR60A - Built-infunction
G7M-DRGOADC -High-speed counter : Phasel 16 kHz, phase2 8 kHz 1channel
G7M-DT60A -pulse output: 1 x 2 kHz
-pulse catch : pulse width 0.2ms, 4 points
-external contact point interrupt: 0.4ms, 8points
-input filter: 0 ~ 15ms (all input )
-PID control function
-RS-232C communication
Digital /0 modlule G7E-DRI0A + VO points
6 DC inputs / 4 relay outputs
AD- DIA
. G7F-ADHA - AID : 2 channel, D/A : 1 channel
Composite module
Anrelog timer - Points : 4points
G7F-AT2A -
module - Digital output range : 0~200
Not
Expansion G7L-CUEB - RS-232C : 1channel available for
mode Cnet I/F module 10-poiunt
G7L-CUEC - RS-422 : 1channel units
Profibus I/F module G/L-PBEA - Profibus-DP I/F module
DeviceNet I/F module G/L-DBEA - DeviceNet I/F module
Fieldbus I/F module G7L-FUEA - Fieldbus (Fnet) I/F module
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Chapter 3. General Specifications

3.1 General specifications

The following shows the general specifications of the GLOFA-GM series.

No. ltem Specifications References
Operating ambient
1 0~55°C
Temperature
Storage ambient
2 -25~+70°C
Temperature
Operating ambient )
3 - 5 ~ 95%RH, non-condensing
Humidity
Storage ambient )
4 - 5 ~ 95%RH, non-condensing
Humidity
Occasional vibration
Frequency Acceleration Amplitude Sweep count
10£f <5z - 0.075mm
5 Vibrations STETER 9.8mis? {1G} z
Continuous vibration 10 times for each X, | IEC 61131-2
Frequency Acceleration Amplitude Y, Z axis
10£f <5z - 0.035mm
57£fE£150H 4.9m/s? {0.5G} -

- Maximum shock acceleration: 147 m/s? {15G}
6 | Shocks - Duration time: 11ms IEC 61131-2
- Pulse wave: half sine pulse ( 3 shocks per axis, on X Y, Z axis)

Square wave LGIS” Interal
Impulse noise +1500V Standard
Electronic ! ! IEC 61131-2,
discharge Voltage: 4 kV ( Discharge by contact) IEC 801-2
RladitatEd tic | 27~ 500 MHz, 10 VI oo
electromagnetic ~ z, m -
7 Noise Immunity field noiseg IEC 801-3
Divital 0 Digital I/O
igital
Fast transient lem | Power supply oy | 2V IEC 611312
Iburst noise Analog 1/0 IEC 801-4
Interface
Voltage 2kV kv 0.25kV
8 Atmosphere Free of corrosive gases and excessive dust IEC61131-2
9 Altitude Up t02,000m
10 Pollution degree 2
11 Air-cooling

Cooling method

1) IEC (nternational Electrot echanical Commission). An international civilian institute who establishes international stancards in area of
electrics and electronics.
2) Pollution degree: An indicator, which indicates pollution degree, which determine insulation performance of equipment.
Pollution degree 2 : Normally, only non-conductive pollution occurs. Occasimally, however, a temporary conductivity caused by
condensation shall be expected.
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Chapter 4. Names of Parts

| 4.1 Base Unit

BUILT_IN CNET
RUN |:
PAUREM OFF
STOP ROM MODE

A

No Name
Indicates power supply to the system
PWRLED | e« On: When the supply is normal
* Off: When the supply is abnormal
Indicates base unit operation
* On: Indicates local key switch or remote running mode
EP%_ . « Off. with the following led gets of
1 LICE)B fion RUNLED Without normal power supply to the base unit
Indication While key switch is stopped
Detecting an error makes operation stop
Indicates Base Units operation
ERR LED * On/Off of led: self-inspected error
* Off. CPU is normally working.
2 | IOLED Indicates /O operating status
Folder for battery . .
3 installation Folder for back -up battery installation
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No

Name

Key switch mode creation

Indicates base units drive mode

* RUN: Indicates program operation

» STOP: Stopped program operation

* PAU / REM: usage of each modules are as follows:
PAUSE : temporary stopping program operation
REMOTE : Indicates remote drive

Dip-switch memory operation

See Chapter 5

RS-232C connector

94in DIN connector to connect with external devices like GMWIN

Expansion connector cover

Connectar cover to connect with expansion unit

Terminal block cover

Private hook DIN rail

Protection cover for wiring of terminal block

Private part hook for DIN rail
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4.1.1 10-point base unit
@ & &
——

e FEER

I

FALTIN

AL e

CTM-DR104  PURED
PREP U MEEE

Lo oM
COHTRLLLF EPTEr oo o o i

) 4

A SR B
T

4.1.2 20-point base unit

;S

D@

/
o prep B —©
Eem
GLOFA  _ Fsssucassacy O
CM-DRZOA @D
oLLER EFD 0 00D O0 0O O |
T .
Q\ [ B BB FE
. EEEEEE_©

No. Name Usage

1 Terminal block for power supply Terminal blocks for power supply (AC 100V ~ 240V or DC12 ~ 24V))
FG circuit Frame ground (AC power model)
LG circuit Line ground (DC power model)

3 Output circuit Output connecting current

4 Input circuit Connecting input current

5 DC24V, 24G circuit Service power supply for DC 24V needed place

6 RS-485 communication terminal Terminal block for RS-485 communication (10-point base unit only)
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4.1.330-points base unit

o)

B

R D)

NN
REMMIOE

RIN
FNU/REM
cun

NCD)

S7M-DR30OA

PROGRAINABE
umo

4.1.440-points base unit

GLOFA
GM—DR4DA
PRECRANMARLE
Loge

CONTROLLER

4.1.560-points base unit

m
o
1o
&
H
m
bl

[ OF JCONE| B [ 5 [ oo

BLT-N CNT
OFF
NN MDE

0

G7M—DRE0A
PROERANNNELE

LOBK
OONTROLLER
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| 4.2 Expansion Module

4.2.1Digital I/O Module

EEEEEE

GLOFA  uevac
Q09000

G7E-DR10A

me wr

1 TOLER S88% .I.l

Urrrrems

422 AID- D/IA Combination Module

No.

Names

RUN LED

JEEEEsEE .

R ]

Analog Input Terminal

Analog Input (Voltage/current) selecting jumper pin

Analog Output Terminal

External Power Supply Terminal DC24V)

Expansion Cable

Expansion Cable Connecting Terminal

No.

Names

RUNLED

Analog Timer Volume Control Resistance

e O™ _ Bw

Expansion Cable

Expansion Cable Connecting Terminal
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4.2.4 Option Module

GM?7 series have two types of option modules. These modules are attached to the expansion slot of main or expansion unit.

No Name
1 Option module
2 Connector
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Chapter 5. CPU

5.1 Power Supply Specifications

5.1.1 AC power supply
w G/M- DR10A G/M- DR20A ‘ G/M- DR30A ‘ G/M- DR40A | G7M- DR60A
Item GM- DT10A G7M- DT20A GIM- DT30A GM- DT40A G7M- DT60A
Voltage ACB85 ~ 264V
Frequency 50/ 60 Hz (47 ~ 63 Hz)
Current 0.5A(ACL10V)/0.25A(AC220V) 0.6A(AC110V)/0.3A(AC220V)
Input Inrush current 30 Aorless
Efficiency 65% or higher (rated input/load)
Fuse 1A/Slow/AC250V 2A/Slow/AC250V
Dropout tolerance 20 ms or less
Output Voltage DC 5V DC 5V DC 5V
@ Current 10A 12A 2.0A
Output Voltage DC24V
@ Current 0.2A

Output status indication

PWR LED On when normal output status

5.1.2 DC power supply
It Model G/M-DR10A/DC G/M-DR20A/DC G/M- DR30A/DC G/M- DR40AIDC G/M- DR60A/DC
em
Voltage DC10.2 ~ 28.8V
Current 1.2A(DC12V)/ 0.6A(DC24V) 1.8A(DC12V) / 0.6A(DC24V)
Inrush current 60 A or less 70 A or less
Input

Efficiency 60% or higher (rated input/load)
Fuse 5A/Slow/50V
Dropout
tolerance 1ms orless

Output Voltage DC 5V DC 5V DC 5V

@ curent 10A 12A 20A

Output status indication

PWR LED On at normal output status
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| 5.2 CPU Specifications

The following table shows the general specifications of the GLOFA-GM?7 series

[tems

Specifications

Remarks

Operation method

Cyclic operation of stored program, Interrupt task geration

IO control method

Scan synchronized batch processing method
(Refresh method)

Immediate input/output is available
by “direct 1/0” function

Programming language

Instruction List

Ladder Diagram
Sequential Function Chart
Number of Operator LD: 13, 1L 21
instructions Basic function 138
Basic function block 11

Special function block

Each special module have their own special function blocks

Processing speed |Operator 0.5
Basic function Refer to Appendix 3
Basic function block
Programming memory capacity 68K bytes Including parameter

(Approx. 4k byte)

/0 points 10 points expansion unit : input 6 points/output 4 points Max 2 expansion units can be
20 points base unit : input 12points/output 8point attached to a base unit
30 points base unit : input 18points/output 12point
40 points base unit : input 24points/output 16point
60 points base unit : input 36paints/output 24point
Data memory Direct variable area 2k to 8k hytes Adjustable with parameter setting
Symbolic variable area 32 k bytes-Direct variable area
Timer No limitations in points 1point occupies 20 bytes of
Time range:0. 001 to 4294967.295 sec (1193 hours) Symbolic variable area
Counter No Limitations in points 1point occupies 8bytes of symbolic
Counting range: -32768 to +32767 variable area
Operation modes RUN, STOP, PAUSE and DEBUG

Data protection method at power failure

Setto “Retain” variables at data declaration

Number of program blocks

18
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Items Specifications Remarks

Scan 100

Time-driven interrupt task 8 )

Program gpe External interrupt task 8 Total 8 pieces are usable.

High speed counter task 1

Inside interrupt task 8 ”

Initialization task 1(INIT)

PID control function Function block control, auto tuning, forced output,
adjustable operation scan time, forward/reverse operation
control

Cnet I/F Function GLOFA exclusive protocol support Common use with GMWIN port
MODBUS protocol support
User” s protocol support

Capacity 1 phase : 16 kHz, 1 channel
2 phase : 8 kHz,1 channel
Counter It has 3diffferant counter function as following;
Intemal function 1 phase, up/down by program
Function High- 1 phase, up/down by B phase input
speed 2 phase, up/down by phase difference
counter | Multiplication | Multiplication : 1, 2, or 4 (adjustable)
function
Data Execute a task program when the elapsed counter value
comparison reaches to the preset value
function

Pulse catch Minimum pulse width : 0.2msec, 8 points

Pulse output 2khz, 1point Transistor output only

External interrupt 8points, 04ms

Input filter 0~15ms

G7M-DR20A 40
G7M-DR30A %61
Weight () G7M-DR40A 670
G7M-DR60A 844
G7E-DR10A 228
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| 5.3 Operation Processing

5.3.1 Operation Processing Method
1) Cyclic operation
A PLC pogram is sequentially executed from the first step to the last step, which is called scan. This sequential

processing is called cyclic operation. Cyclic operation of the PLC continues as long as conditions do not change fo

r intemupt processing during pragram execution. This processing is classified into the following stages:

Stages Processing

Operation Start I

»eStage for the start of a scan processing. it is executed only o
ne time when the power is applied or reset is executed. It exe

Initialization cutes the following processing..
IO reset
Execution of self-diagnosis
Data clear
P I/0 address allocation or type

 Input part conditions are read and stored into the input image ar
Inutimege aearefesh ea before startthe processing of a program

*Program is sequentially executed from the first step to the last st
Program operation processing ep Program operation processing

Program starts

Program ends

= The contents stored in the output image area is output to output part

. when operation processing of a program is finished.
Quputimege area eiesh

«Stage for return processing after the CPU part has finished 1 sc
an.
; The END processing following processing is executed.
END processig : .
- Self-diagnosis
- Change the present values of timer and counter, etc.
- Processing data communications between computer link module
and communications module.

- Checking the switch for mode setting.
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2) Time driven interrupt operation method
In time driven interrupt operation method, operations are processed not repeatedly but at every pre-set interval. Interval, in the

GM7 series, can be set to between 0.001 to 4294967.29 sec. This operation is used to process operation with a constant cycle.

3) Event driven interrupt operation method

If a situation occurs which is requested to be urgently processed during execution of a PLC program, this operatio
n method processes immediately the operation, which corresponds to interrupt program. The signal, which informs t
he CPU of those urgent conditions is called interrupt signal. The GM7 CPU has two kind of interrupt operation me

thods, which are intemal and extemal interrupt signal methods.

532 Operation processing at momentary power failure occurrence

The CPU detects any momentary power failure when the input line voltage to the power supply falls down below the def

ined value. When the CPU detects any momentary power failure, the following operations will be executed:

1) Momentary power failure within 20 ms (1) The operation processing is stopped with the output retained.
: (2) The operation processing is resumed when normal status is restored.
’ (3) The output voltage of the power wpply retains the defined value.

Input power (4) The watchdog timer (WDT) keeps timing and interrupt timing normally
while the operations is at a stop.

Momentary power failure
exceeding 20ms

2) Momentary power fail ure exceeding 20 ms

The re-start processing is executed as the power is applied.

Input power

Momentary power failure
exceeding 20ms

1) Momentary power failure
The PLC defining power failure is a state that the voltage of power has been lowered outside the allowable

variation range of it. The momentary power failure is a power failure of short interval (several to tens ms).
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5.3.3 Scan Time

The processing time from a 0 step to the next 0 step is called scan time.
1) Expression for scan time
Scan time is the addition value of the processing time of scan program that the user has written, of the task program

processing time and the PLC internal processing time.

(1) Scantime= Scan program processing time + Task program processing time + PLC internal processing time

«Scan program processing time = The processing time used to process a user program that is not specified to a ta
sk program.

» Task program processing ime = Total of the processing times of task programs executed during one scan.

e PLC intenal processing time = Selfdiagnosis time + I/O refresh time + Internal data processing time + Communi
cations service processing time

(2) Scan time differs in accordance with the execution or non-execution of task programs and communications proc

essing, efc.

2) Flag

Scan time is stored in the following system flag area.
©® _SCAN_MAX: Maximum scan time (unit: 1 ms)
©® _SCAN_MIN: Minimum scan time (unit: 1 ms)

® SCAN_CUR: Current scan time (unit: 1 ms)

5.3.4 Scan Watchdog Timer

1) Watchdog timer is used to detect a delay of abnormal operation of sequence program (Watchdog time is set in menu of basic
parameter of GMWIN.)

2) When watchdog timer detects an exceeding of preset watchdog time, the operation of PLC is stopped immediately and
all output is off.

3) If an exceeding of preset watchdog time is expected in sequence program, use “WDT_RST” function. “WDT_RST” function
make elapsed watchdog time as zero.

4) In order to clear watchdog error, using manual reset switch, restarting the PLCor mode change to STOP mode are available.

Setting range of watchdog : 1~5,000ms( unit : 1ms )
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5.35 Timer Processing

The CPU timeris an incremental timer, which increases its present value according to the measuring time. Three types of On
Delay Timer (TON), Off Delay Timer (TOF) and Pulse Timer (TP) are available. Its measuring range is 0.001 to 4,294,967,295
sec (1,193 hours) by 1 ms. for details, refer to “GLOFA-GM programming””.

—  NAME
TxX

BOOL —{ N Q [~ BOOL

TIME —| PT ET T— TIME

1) On Delay Timer : Process Time Change and Contact On/Off
Timer Process time is newly changed when the timer function block is executed. When the process time reaches the

setting time (process time = setting time), the Timer output contact tums on.

On Delay Timer Timing Diagram is shown as below.

IN
10 1 2 B t4 5
Q
tO+PT tl 4+PT 5
PT
ET 4
10 tl 2 t3 t 5

2) Off Delay Timer : Process Time Change and Contact On/Off
If input condition turns on, timer output contact (Q) turns on. If input condition turns off, timer process time starts

increasing.
The process time is newly changed when the timer function block is executed. When the process time reaches the

seting time (process time = setting time), the contact (Q) turns off. The following diagram shows Off Delay Timer

Timing.
IN
t0 tl 2 t3 t4 t5
Q _
t0 t1+PT t2 5+PT
PT
ET
t1 i3 t5
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3)Pulse Timer Process Time Change and Contact On/Off

If input condiion tums on, output contact (Q) tums on.
The process time is newly changed when the timer function block is executed. When the process time reac

hes the setting time (process tfme =seting time), the contact (Q) tums off.
The contact tums off after the seting time regardless of input condion off status.

The following diagram shows pulse timer timing.

IN
L L

t0 1 2 3 t4 t5
Q I

t0 O+PT t2 O+PT i t4 t4+F
PT
ET

t0 t1 2 t4 5

4) Timer Emor
The maximum timer error is “1 scan time + time from the start of scan to execution of the timer function block”
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5.3.6 Counter Processing

The CPU part counter increase/ decrease the present counting value by the detection of rising edge (off — on) of input signal.

Three types of counter are increment counter, Decrement counter and Increment/Decrement Counter. For details, refer to

GLOFA — GM Programming”.

e The Increment counter is a counter which increment the present counting value
= The Decrement counter is a counter which decrement the present counting value

« The Increment -Decrement counter is a counter, which compares the counting values of two input conditions.

1) Counter Present Value Change and Contact On/Off
Increment Counter

It should have Input condition (CU), reset condition (R) and setting value (PV).

_ NAME
CTU
BOOL — cu Q T~ BOOL
BoOL — R
NT — RV &V r— NI

If the counting value (CV) increments and reaches the setting value (PV), the output contact (Q) turns on. When the

reset signal is tum on, the counting value is set to 0 and the output contact (Q) tums off.

(2) Decrement Counter

- It should have input condition (CD), load (LD) and setting value (PV).

_ NAME
CD
BOOL — D Q [~ BOOL
BOOL —] LD
NT  — PV &V r— NI

If the counting value (CV) decrements and reaches 07, the output contact (Q) turns on. If the load (LD) signal is

tumed on, the counting value is set to the setting value and the output contact (Q) tums off.
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Increment/Decrement Counter

It should have Increment input condition (C U); Decrement input condition (CD), load (LD) and setting value (PV).

_ NAME

CTUD
BOOL — cu QU T BOOL
BOOL —| ¢D QD — BOOL
BOOL —] R
BOOL —| LD
NT —] PV CV 1— NT

« If reset signal (R) tums on, counting value (CV) is set to 0.

e |If load signal (LD) tums on; counting value is set to setting value (PV).

e |tis increased by 1 at the rising edge of increment input (CU) and decreased by 1 at the edge of decrement input
(CD). If counting value (CV) is equal or larger than setting value (PV), QU will be on, and if counting value (CV) is

equal or less than setting value (PV), QD wil be on.

2) Counting speed

< The counting speed is decided by scan time and it will be counted when on time or off time of input condition is

larger than each scan time.

Max. Counting speed Cmax = N/100 * 1/ts (pps/s) n: duty (%)

ts: scan time(s)

< Duty ) is the percentage %) of On/Off of the input signal.

On

— 2

Ti € T2 = TUTL+T2) x 100 (%)
Ti > 12, = T2(T1+T2) x 100(%)
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| 54 Program

5.4.1 Program Configuration
A program consists of all of the function elements that are needed to execute a particular control. It is to be stored in the

internal RAM of the CPU part or the flash memory. The function elements are classified as below.

Functon  eements Processing Operation
- Executed when the power is applied or the CPU operation is transited to the RUN
o mode.
Initialization program
- Executes the initialfixes data setting for execution of scan program and the initialization of
peripheral devices on special modules.
Scan program - Processes the constantly repeated signals which are executed every scan.
- When the following time conditional processing is required the program is executed
complying with the time interval setting.
In case of the processing need a shorter interval than that of average scan
Time driven task o
processing time.
Program ) )
In case of the processing needs a longer interval than that of average scan
processing time.
In case that the processing should be executed by the specified time interval.
Event driven task - A shorter processing is executed for internal or external interrupt
Program
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5.4.2 Program Execution Procedure

The followings explain the program execution procedure when the power is applied or the mode-setting switch of

CPU part is in the RUN status. Program operation processing is executed as the procedure given below:

Operation start

Initializing program

g

Scan program

» Executes when the power has been

END processing

« applied or the CPU operation is in the
Run mode.
* 1 |
| External task program Executed Only whe
<¢--n the condition has
4——p| Time driven task progra been satisfied
m
I
Internal task program Executed only whe
> <« n the condition has
been satisfied

* 1. In the GLOFA PLC, the time driven interrupt task programs and event driven interrupt task programs are called
task program. Event driven programs are classified into single task (internal interrupt) or interrupt task (external

interrupt) according to the SMW and HW interrupt signaling method.
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1) Initialization program
(1) Function
* The Initialization program initializes the program to execute scan and task programs.

(2) Coldfwarm restart program
The initialization program specified to _INIT task is executed with cold or warm restart mode when the

operation garts.
This initialization program executes the operations repeatedly until the setting conditions are satisfied (tha

t is, until the Flag _INIT_DONE in the initialization program turns on). However, the 1/O refresh is still e

xecuted.

(3) Flag
_INIT_RUN flag is on during executing the initialization program.

2) Scan program
(1) Function
In order to process signal, which repeats constantly, the program executes its sequential operation repea
tedly from the first step to the end step.
If the interrupt task execution condition has been satisfied by a time driven task or event driven task during scan

program execution, the program that is under execution will be temporary stopped and the corresponding task

program will be executed.

(3) Configuration
Up to 100 scan programs can be used.
(If task programs are used, the usable number is reduced as many as that of the used task programs)
Program has been not specified to initialization or task program when writing that program, it will be aut

omatically specified to scan program.
Scan program has lowest execution priority and the priorities of scan program are determined their regis

tration sequence in the GMWIN screen when writing those programs.
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3) Task program
(1) Function
In order to process internal/external signal, which occurs periodically, or non-periodicity the task program

temporarily stop the operation of scan program and processes first the corresponding function.

(2) Types
Task programs are classified into the four types as below.
Time driven task program : Up to 8 programs are applicable
Single (intemal) task program: Up to 8 programs are applicable
Interrupt (external) task program: Up to 8 programs are applicable
High speed counter task program: only 1 program is gpplicable.

Time driven task program

The program is executed by the tme intemal set before.

Single (internal) task program
The corresponding program will be executed at the rising edge and on state of intemal contact
in the program.
The detection of the start up condition will be executed after the scan program has been proces
sed.
Interrupt (external) task program
The program is executed according to the extemal signal a input to the intemupt module
High-speed counter task program

The program is executed according to speed level.

1) Refer to section 5.3.3 “Task™ for details of task program.
2) GM7 series uses separate input program to manage sign of interrupt Refer to section 5.3.3 “Task” for

details of task program.
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54.3 Task

The followings explain the program structure and tasks of the GMWIN, that is, the GLOFA-GM programming S/W, in order to

give an understanding of the task function. (Refer to GIMWIN section for details of GMWIN program)

Program

Program 1

Function block

Program 2

Function

Program 3

Function block

Program 4

Function Block

Program 5

Program block

Program 6

Function

Program 7

Program block

1]
T Task 1
(Program 1)
/
Task 2
(Program 3)
Task 3
(Program7)

REMARK

1) A task executes the same function as the control panel executing
programs. Each task consists of more than one program blocks out of
the 3 types of programs. Those programs are called task program. A
program to which a task has not been specified as marked with *“*1’,

will be automatically specified to scan program
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1) Task types and functions

The following table shows the types and functions of tasks.

Type
Size % Time driven task External interrupt task Internal interrupt task High speed task
Number 8 8 8 1
The rising edge or on
Time driven interrupt At the rising edge of input state of the BOOL )
Start up ) ) ] Using CHSC_SET F/B,
" (upto4,294,967.29 contact on the designated variable data which has
condition ] select a set value.
sec by the 10 ms) slot. been specified of buffer
data.
) i Executed with edge
Detection . Immediately executed }
Executed periodically ) detectionafter scan When reaches the SV,
and L when an edge occurs in )
, as setting time i program has been it executes.
execution the interrupt module )
finished.
Detection Delayed for the same
) Up to 1 ms delay 0.4ms , ) Delayed up to 1 ms.
delay time time as max. scan time.
Execution | Level0to 7 (Level 0 Level 0 7 (Level 0 has Level 0to 7 (Level O Level 0to 7 (Level 0
priority has highest priority) highest priority) has highest priority) has highest priority)

2) Task program processing Method

The following explains the common processing method and instructions for task programs

(1) Task program characteristics

e The task program will be executed when an execution condition is satisfied while the scan program is r

epeatedly processed at every scan. Be sure to consider that point when witing a task program

e For example, if a timer and a counter have been used in a 10 sec cycle time driven task program, th

e timer can occur up to 10 sec error and an input which has been changed within 10 sec will not be

counted because the counter checks its input status every 10 sec

(2) Execution priority

e The higher priority task program will be executed firstly.

e If a newly invoked task has higher priority than that of existing tasks which are under execution, they a

re temporary stopped and task has higher priority will be executed.

 When determining the priority of a task program, consider the characteristics, importance and urgency of

the program

The priority for GM7 cant be set as the same. If it is set as the same, an error will occur.
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(3) Processing delay time
The following factors influence on the processing delay of task program, consider the characteristics, importa
nce and urgency of the program
Task detection delay (Refer to the detalled description of each task)
Execution delay due to the execution of prior task programs

Delay due to the execution of higher priority task programs white executing task programs

(4) Relationship of task program to initialization or scan program
User defined tasks will not start while the initialization task program is being executed.
As scan program has the lowest priority, if a task is invoked the scan program will be stopped and the
task programs will be processed prior to them. Therefore, if tasks are invoked many times or concentrat

ed sometimes the scan tme may be extended abnormally. Be cautious when setting task conditions.

(5) Protection of the programs under execution from task programs
If problems can be occur in case that program lose its execution continuousness by the task programs
which have higher proprieties, the execution of task programs can be partly perverted For program prote
ction, use the DI function (Task program start-up disable) or El function (task program start-up enable)
Use “DF function where program needs protection and “EF function where program needs cancellation. After the
scan program ends of the running program, automatically it becomes permissible. Initialization program doesr't get

influences from “DI and EI.”

3) Time driven task program processing method

The followings explain the processing method of a task program when its task condition (start-up condition)
has been set to drive by time.

(1) Settings that have to be set for the task
Set the task execution cycle and its priority, which are used as start-up conditions for the task program

s to e executed. Priority number will be task number.

(2) Time driven task processing
The corresponding time driven interrupt task program will be executed every setting time internal (executi

on cycle).

(3) Precautions for using the time driven task program
While a time driven task program is being executed or ready for its execution, if a same priority task p
rogram has been invoked to be executed the newly invoked task will be ignored, the representative task
collision warning flag (TASKERR) will be set to ON, the detailed system error flag (JC BMAP[n] will be
set to ON at its corresponding location and occurrence time of the time driven tasks whose execution
requests have been ignored will be written at its corresponding location of the flag TC CNT]n].

The timer that invokes the execution request for time driven task programs will be incremented only wh

5



Chapter 5 CPU Module

en the operation mode is in the RUN mode

If the RUN mode has been changed into the PAUSE mode while operating with the RUN mode, and t
hen the operation mode has been changed again into the RUN mode, the operation time spent with th
e PAUSE mode will be ignored.

When setting the execution cycle for a time driven task program, be cautious that execution requests fo
r many time driven task programs can occu. If four time driven task programs of cycle 2, 4,10 and 20
sec are used, four execution requests will occur every 20 sec and scan time can be momentarily exten
ded.

4) External contact program processing method
In GM7series, it is different from GM1/2/3/4 to use normal digital input task program, not a separate interrupt input
module. The following explains in the case that the task(start-up condition) of a task program has been set

to an extemal input signal.

(1) Settings that have to be set for the task
Set the contact No. of input module and priority for the task that will be used as start-up conditions of

the task programs to be executed. Priority will be the task number.

(2) External contact task processing
The CPU module checks the occurrence of interrupt input every Ims and executes the task program, w

hich are designated by the contact at which the signal has been occurred.

(3) Precautions for using an external contact task.

Input interrupt that is possible to set s up to %1X0.0.0~%IX0.0.7.

While a task program which are designated by an input module having interrupt input, contact is being
executed or ready for its execution, if an execution request of a task program has been occurred to th
e same input contact then the newly invoked task will be ignored, the representative task collision warni
ng flag(_TASK_ERR) will be set to ON, the detailed system error flag( TC_BAMP[n], TC_CNT[n] will be
set to ON at its corresponding location and the occurrence time of the external task whose execution r
equest has been congested.

Execution request for a task program can be accepted only when the operation mode is in the RUN m
ode. That is, if the RUN mode has been changed into the PAUSE mode while operating with the RUN
mode and the operation mode has been changed into the RUN mode again, all execution requests oc

curred during the operaion with the PAUSE mode wil be ignored.
5) Intemal task program processing method
The following explains the processing method when the task (start-up condition) of a task program has bee

n set to the contact of direct variable area(, Q or M) or automatic variable area.

(1) Settings that have to be set for the task.
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Set the contact No. of input module and priority for the task that will be used as start-up conditions of

the task programs to be executed. Priority wil be the task number.

(2) Intemal contact task processing
After the execution of scan program has been completed in the CPU module, the internal contacts that
are the startup conditions of the task program will be checked and the internal task programs where ris

ing edge or on state has been occurred wil be executed in accordance with its parameter.

(3) Precautions when using an intemal task program.

The internal task program is executed when scan program has finished its execution. Therefore, though
the execution condition for the internal task program has been invoked in the scan program or task pro
gram(time driven, external) the task (start-up condition) will not be immediately executed but will be exec
uted when scans program has finished its execution.

If execution of an internal task program is requested, the execution conditions will be checked when sca
n program has finished its execution. Therefore, if an internal task execution conditions, during “One” sca
n, has been occurred and disappeared (if the specified contact has been turned from OFF to ON, and

then from ON to OFF) by scan program or (time driven or external) task program the task will not be

executed as the execution condition can not be detected at the time that execution conditions are being
checked.

1) When an action must continuously be executed according to the related contact point set as a start-up

condition, select a level.

6) Execution of high-speed task program
GM7 seties uses general digital input contact point to count high-speed pulse, not a separate high-speed pulse input

module. Setting a task (startup condition) as the same with the one of the high-speed pulse input will be explained.

(1) Conditions to be set for a task

 Set the priority on the tasks that are startup conditions for the task program to be executed. Then a task number

will automatically be added in the priority order.

(2) Processing the high speed counter task

* When CHSC_SET F/B of the program assigns a set value, the task program whose set value matches with the

counted value of the pulse that is input in a high speed is executed.

(3) Precautions for using high speed counter task program
* The task can be used only with CHSC_SET F/B.
* High speed input counter can be used without CHSC_SET F/B.

» Even though the operation is PAUSE mode, counted value rises. But this can executes the task program. When

5
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the operation is RUN mode, the task is executed.

7) Examination on task program

After wiing down a task program, be sure to examine the following items.

(1) Task setting has been correctly done?
e |f tasks are invoked more frequently than necessary or several tasks are invoked simultaneously within
one scan, the scan time become longer and irregular. If the task setting cannot be changed, check the

maximum scans time.

(2) Task prioriies are properly aranged?
e The lower priority tasks still may not be processed after its time due to delay by higher priority tasks.
In some cases, if the prior tasks have been delayed and next task occurs task collision can occur. Set

the priority with due consideration of items such as urgency and execution tme of a task.

(3) Task programs are written as shortly as possible?
e |f execution time of a task program is long, the scan time may become longer and irregular and also

collision of task programs may occur. Therefore, write task programs as shortly as possible.

(@) Protection of lower priority programs against higher priority program isn”t needed during execution of those p
rograms.

e |f the priority of a task program (or a scan program) has been set to lower priority and other tasks m

ust not interrupt during its execution, use the function DI and “El” to protect the program partly. When p

rocessing global variables used commonly in other programs, special modules or communications module

s, problems can occur.

8) Example of program configuration and processing

When the task and program have been registered as below,

e Task registration : T _SLOW (interval T#10ms, priority = 0)
PROC.9 intemal contact point: %MX0, priority = 3)
E_INT1 (external contact point: %IX0.0.1, priority = 2)

e program registration : program - PO
program —  P1 with the task T _SLOW
progam — P2 with the task PROC_1
program —  P3 with the task EINT1

If program execution time is equal to extemal interrupt occurrence time:
e Execution time for each program: PO =17 ms, P1= 2ms, P2= 7 ms,P3= 2 ms
e Intemupt EINT occurence time: Occured at the 6, 7, 20 ms after the operation started

« PROC_1 occurrence: Invoked during the execution of scan program

5
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Program execution is shown as below.

Execute PO

Execute P1

T_SLOW occurs

Execute P2

Detect PROC_1

Execute P3

E_INT1 occurs

Time:

Start scan Finish scan program End of 1 scan
(First RIIN) (Start next sean)

V

E E| =
/[\

[ 1]

[ [
M

/[\

0 6 78 1012 202224 25 30 32 34 [ns]

-Execu1e without program stop I:lExecute with program pause

I:lDeJav proaram execution

Processing with time

Time(ms)

Processing

0

Scan starts and the scan program PO starts its execution.

0-6

The program PO is being executed.

6~8

Execution request for P3 is input, and PO is stopped and P3 is execut
ed. Execution request for P1 by E_INT1 at the 7 ms is ignored as the
P2 is being executed.

8~10
10~12

P3 finishes its execution and the PO stopped continues its execution.

PO is stopped and P1 is executed due to execution request for P1.

12~20

P2 finishes its execution and the PO stopped continues its execution.

20

Execution requests for P1 and P3 are simultaneously exist, but the hig

her priority P1 is executed and P3 is ready for its execution.

20~22

PO is stopped and P1 is executed.

22~24

P1 finishes its execution and the higher priority P3 is executed before

PO.

24~25

P3 finishes its execution and the PO stopped completes its execttion.

25

Execution request for P2 is checked at the finish time of the scan pro

gram (P0) and P2 is executed.

25~30

The program P2 is executed.

30~32

Execution request for P1 is input and P2 is stopped and P1 finishes it

S execution.

32~-34

P1 finishes is execution and the P2 stopped finishes its execution.

34

A new scan starts. (PO starts its execution.)

5
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54.4Error Handling

1) Eror Classification
Errors occur due to various causes such as PLC system defect, system configuration fault or abnormal ope
ration result. Errors are classified into fatal error mode, which stops system operation for system stability, a

nd ordinary emor mode, which continues system operation with informing the user of its emor waming.

The main factors that occurs the PLC system emor are given as followings.
e PLC hardware defect

* System configuration error

e Operation emor during execution of the user programs

* External device malfunction

2) Operation mode at eror occurrence
In case of error occurrence, the PLC system write the error contents the corresponding flags and stops or

continues its operation complying with its operation mode.

(1) PLC hardware defect
The system enters into the STOP state if a fatal error such as the CPU module defect has occurred, and

continues its operation if an ordinary emor such as battery error has occurred.

(2) System configuration error
This error occurs when the PLC hardware configuration differs from the configuration defined in the

GM7 series. The system enters into the STOP state.

(3) Operation error during execution of the user programs
It the numeric operation error of these errors occurs during execution of the user programs, its contents ar
e marked on the error flags and the system continues its operation. If operation time overruns the watchdo

g time or /O modules loaded are not nomally controlled, the system enters into the STOP state.

(4) External device malfunction
The PLC user program detects malfunctions of external devices. If a fatal error is detected the system ente

rs into the STOP state, and if an ordinary error is detected the system continues its operation.

1) In occurrence of a fatal error the state is to be stored in the representative system error flags, and
an ordinary error in the representative sydem wamning flags.

2) For details of flags, refer to Appendix 2. Flag List.
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5.4.5 Precautions when using special modules

This system offers convenience and high performance in using special modules compared with the existing methods.
Therefore, take some precautions when composing the system. Check the system after the following items have b

een thoroughly understood.

1) Special module programming
(1) Special function block is offered for each special module to make programs concise and to prevent errors i
n writing

down the user program.

(2) Function block functions as an interface between the user program data and the special modules. As it incl

udes the function that watches the operation status of special modules and indicates the error status, other

separate emor detection program does not have to be written.

2) Control of special modules
In controlling the operations of special modules, write the program using function blocks, which correspond t

o the operations that have to be controlled. These function blocks can locate at any place within the progr

am.
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55 Operation Modes

The CPU module operates in one of the four modes - the RUN, STOP, PAUSE and DEBUG mode. The following descri

bes the PLC operation processing in each operation mode.

55.1 RUN mode

In this mode, programs are normally operated.

[

The first scan start in the RUN mode

If the operation mode is the RUN

Check operation mode

mode when the power is applied.

T Change to RUN mode from Initialize data area according to the
STOP mode g

Initialize data area according to the preset

restartmode.
n

preset restart mode.

v*

Check the program and determine it can be

executed or not.

Execute input refresh

4

Execute programs and tasks

4

Check theavailability of expansion units

4

| Execute communication and internal service

v

Execute output refesh

Operation mode is changed?

Yes

(

Operate with new mode

)

1) Processing when the operation mode changes.
Initialization of data area is executed when the first scan starts.
(1) If the PLC is in the RUN mode when applying the power:
(2) If the operation mode has been changed into from the STOP mode into the RUN mode :

on is

executed complying with the restart mode set (cold | warm | hof)
(3) The possibiity of execution of the program $ decided with check on its effectiveness.

2) Operation processing contents

/O refreshes and program operation are executed.
(1) Task programs are executed with the detection of their start-up conditions.

(2)Normal or abnormal operaion and mounting conditions of the loaded module are checked.
(3) Communications service or other intemal operations are processed.

5

the initializati
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552 STOP mode
In this mode, programs are not operated.
1) Processing when the operaion mode changes.
The output image area is cleared and output refresh is executed.
2) Operation processing contents
(D) VO refresh is executed.
(2)Normal or abnormal operation and mounting condions of the loaded module are checked.

(3) Communications service or other internal operaions are processed.

5.5.3 PAUSE mode
In this mode, the program operation is temporarily stopped. If it returns to the RUN mode, the operation continues
from the state before the stop.
1) Processing when the operation mode changes
Data area and input image are not cleared and the operating condiions just before the mode change is maintain.
2) Operation processing contents
(1) VO refresh is executed.
(2)Normal or abnomal operation and mounting condiions of the loaded module are checked.

(3) Communications service or other intemal operations are processed.

554 DEBUG mode
In this mode, errors of a program are searched and the operation sequence is traced. Changing into this mode is
only possible in the STOP mode. In this mode, a program can be checked with examination on its execution sta
te and contents of each data.
1) Processing when the operation mode changes
(1) Data area is initialized at the starting time of the mode change complying with the restart mode, which has
been set on the parameters.

(2) The output image area is cleared and output refresh is executed.

2) Operation processing contents
() VO refresh is executed by one time every scan.

(2) Communications service or other intemal operations are processed.
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3) Debug operation conditions

* Two or more of the following four operation condiions can be simultaneously specified.

Operation conditions Description
Executed by the one If an operation command is ordered, the system operates one operation unit operatio
(tep over) n unit, and stops.

= If break step is specified in the program, the operation stops at those step, before
Executed to the speci

fied breakpoint

execution.

.» U to 8 break points can be specified.

If the contact area to be watched and the condition (Read, Write, Value) where the
operation has to stop are specified, the operation stops when the specified operation
occurs at the specified contact. (after execution)

Executed by the spec If the number of scan that will be operated is specified, the operation stops after it
ffied scan number. has operated by the geciied scan number.

Executed according to
the contact state

4) Operation method
(1) Execute the operation after the debug operation condiions have been set in the GMWIN.
(2 In task programs, each task can be specified to operation enable/disable.(For detailed operation method, refe

r to the GMWIN User’s Manual Chapter 9.

55.5 Operation mode change
1) Operation mode change methods
The following method is used to change the operation mode.
(1) Change by the modesetting switch of CPU module.
(2) Change by the GMWIN connected with the CPU module communications port.
(3) Change by the GMWIN connected to the remote CPU module through Fnet.
(4) Change by the user’s command using FAM or computer link module, etc.

(5) Change by the STOP function”, “ESTOP function” during program execution.

2) Operaion mode change by the mode-setting switch of CPU module

The following shows the operation mode change by the mode-setting switth of CPU module.
Mode setting switch position Operation mode
RUN Locd RUN
STOP Local STOP
STOP ® PAU | REM Remote STOP
PAU /| REM ® RUN *1 Local RUN
RUN ® PAU/REM*?2 Local PAUSE
PAU | REM ® STOP Local STOP
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1) * 1. If the operation mode changes from RUN mode to local RUN mode by the mode setting switch, th

e PLC operates continuously without stopping.

2)*2: If Local PAUSE disable (or Local PAUSE enable) is set by parameter in GMWIN, it operated as R

emote RUN (or Local PAUSE).

3) Remote operaion mode change

Remote operation mode change is available only when the operation mode is set to

de (ie., the mode setting switch positionis in the STOP— PAU/REM?).

the remote STOP mo

Mode setting

Mode change by the

Mode change using

. » Mode Change FAM or computer link,
switch position GMWIN
efc.
Remote STOP © Remote RUN o o
Remote STOP O Remote PAUSE X
Remote STOP © DEBUG o o
Remote RUN © Remote PAUSE o o
Remote RUN © Remote STOP ) )
Remote RUN © DEBUG X X
PAU / REM -
Remote PAUSE O Remote RUN O O
Remote PAUSE & Remote STOP o o
Remote PAUSE O Remote DEBUG X X
DEBUG © Remote STOP o o
DEBUG O Remote RUN X X
DEBUG © Remote PAUSE X X

4) Remote operation mode change enable/disable

It is possible to disable the mode change for system protection so that some parts of the operation mode

sources cannot change the mode. If remote operation mode change has been disabled, the operation mode

change is possible only by the mode setting switch and GMWIN. To enable the remote operation change,

set the parameter “Enabling the PLC control by communications” to enable. (For details, refer to the Append

ix 1. System Definitions)
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| 5.6 Functions

5.6.1 Restart mode
The restart mode defines how to initialize variables and the system and how to operate in the RUN mode when t
he system starts its operation with the RUN mode by re-application of the power or mode change. Two restart mo
des, cold and warm restart are available and the execution condition for each restart mode is given below.

(For details, refer to the 4.5.1 Basic Parameters Edit” of the GMWIN User’s Manual Section 4.5 Parameters Edit.

1) Cold Restart

(1) It is executed when the restat mode parameter has been set to the cold restart mode.

(2 All data are cleared as “0” and orly variables of which initial value has been defined will be set as their in
itial value.

(3) Though the parameter has been set to the warm restart mode, cold restart will be executed at the first exe
cution of a program after it has been changed.

@ In case of selection “Reset” command in the GMWIN, it restarts in accordance with setting in parameter and

in case of selecon “Overal Reset” command, it restarts as cold restart mode.

2) Warm Restart

(D) It is executed when the restart mode parameter has been set to the warm restart mode.

(2) A data which set as retain & initial will be retain and a data which set as initial value will be set with def
aut value during the warm restart. Al other data will be cleared with “0”.

(3 Though the parameter has been set to the warm restart mode, cold restart will be executed at the first exe
cution of a program after it has been stopped due to its down load and emor.

(@) Though the parameter has been set to the warm restart mode, cold restart will be executed if data content

s are abnormal (e, the data does not remain at a power failure)
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- Restart mode is executed as the figure given below when the power has been re-applied during execution of the

CPU module

Check operation mode
i RUN

STOP >
[ Stop mode operation }l

abnormal

Retain variables are...

Timeout
Cold restart
Restart mode is ... >
l Warm restart
v
Execute warm restart Execute cold restart

L«

[ RUN mode operation ]

4) Data initilization according to the restart mode
The variables relating to the restart mode are classified into three types, i.e, default variable, initialization va

riable and retain variable. The following table shows the iniialization method for each type variable.

Mode
: COLD WARM

Variable type

Default Initialized with 0” Initialized with 0”

Retain Initialized with “0” Previous value is retained.

o Initialized with the user defined Initialized with the user defined

Initialization

value value

Retain & Initializati Inialized with the user defined v . . .
Previous value is retained

on aue

REMARK

Definitions of variable

(1) Default variable: A variable whose initial value is not defined or previous value will not be retained.
(2) Initialization variable: A variable whose initial value is defined.

(3) Retain variable: A variable whose previous value will be retained.

5
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56.2 Seltdiagnosis

1) Functions
(1) The selfdiagnosis function permits the CPU module to detect its own errors.
(2) Self-diagnosis is carried out when the PLC power supply is turned on and when an error occurs the PLC i
s in the RUN state. If an error is detected, the system stops operation to prevent faulty PLC operation.
2) Error flag
If an error occurs, it wil be stored to the following flags and the STOP LED fiickers.
« Representative system error flag: _CNT_ER
« Representative system wamning flag: _CNF_WAR

REMARK

1) Referto 11.5 “Error Code List of Chapter 11°. Troubleshooting for details of contents of selfdiagnosisand

corrective actions.

56.3 Remote function

The CPU module can be controlled by external operations (from GMWIN and computer link module, etc.). For rem

ote operation, set the mode setiing switth of CPU module to remote position.

1) Remote RUNISTOP

(1) The remote RUN/STOP permits external operations to RUN/STOP the CPU module under the condition that t
he mode seling switch of CPU module is in the remote position.

(2 This function is convenient when the CPU module is located on the place where it is difficult to control the

CPU module or the user want to control the CPU module in the control panel from outside.

2)Remote PAUSE

(1) The remote PAUSE permits external operations to execute PAUSE operations under the condition that the m
ode-setting switch of CPU module is in the remote position. The PAUSE operations stop the CPU module operatio
n processing whie maintaining the On/Off state of the output module.

(2 This function is convenient when the user wants to maintain the ON state of the output module under the

condition the CPU module has been stopped.

3)Remote DEBUG

(1) This function permits external operations to execute DEBUG operations under the condition that the mode s
etting switch of CPU module is in the remote position. The DEBUG operations execute programs complying with t
he specified operation conditions.

(2 This function is convenient when program execution or contents of any data are checked for debugging of t

he program.
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4) Remote reset
(1) This function permits remote operations to rese the CPU module, which locates in the place where direct o

perations cannot be applied, when an eror has occurred.

1For remote function operations, refer to the GMWIN User’s Manual Chapter 7. On-line.

5.64 1/OForce On/Off function
1) Force On/Off seting method.
Force onfoff setting is applied to input area and output area.
Force onloff should be set for each input and output, the setting operates from the time that Force I/O setting
enable” is set. This setting can be done when /O modules are not really loaded.
2) Force on off Processing timing and method
(1) Force Input
After data have been read from input modules, at the time of input refresh the data of the junctions w
hich have been set to force on/off will be replaced with force setting data to change the input image ar
ea. And then, the user program will be executed with real input data and force setting data.
(2) Force output
When a user program has finished its execution the output image area has the operation results. At th
e time of output refresh the data of the junctions which have been set to force on/off will be replaced
with force setting data and the replaced data will be output. However, the force on/off setting does not
change the output image area data whie it changes the input image area data.
(3)Force on off processing area
Input/output areas for force on/off setting are larger than the real I/O areas. If remote 1/O is specified u

sing this area, the force onfoff function is as just available in it as in the basic /O areas.

(4) Precautions

Tumning the power off and on, changes of the operation mode or operation by reset switch (GM3) does
not change the previous force on/off setting data. They remain within the CPU module and operation i
s executed with the same data.

Force /O data wil not be cleared even in the STOP mode.

If a program is downloaded or its backup breaks, the force onloff setting data will be cleared. The oper
ating program in memory differs from the program in the flash memory so that if operation restarts with
the program in the flash memory the onloff setting data will be also cleared.

When setting new data, disable every 1/0 settings using the setting data clear” function and set the new

data.

1)For detalled operation, refer to the GMWIN user’s Manual Chapter 7 “Force l/O setting.
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5.6.5 Direct I/O Operation function

This function is usefully available when an input junction state is directly read during execution of a program and used in the

operation, or the operation result is directly output to an output junction.

1) Direct input
- direct input is executed by use of the “DIRECT_IN” function. If this function is used, the input image area will be
directly updated and applied to the continuing operations.
2) Direct output
- Direct output is executed by use of the “DIRECT_O~ function. If this function is used, the data of the output image

area, which has the operation results by the time, will be directly output to the direct output module.
3) Force on/off

- Force on/off settings are stil effective when processing direct /0.

5.6.6 External device error diagnosis function
Flags are given for the user to implement easily the program in which the error detection of external devices and system stop

and warning ae coded. By use of these flags, error indication of external devices is possible without complex programming and

monitoring of the error location can be done without special tools (GMWIN, etc.) or source programs.

1) External device fault detection and classification
(1) The user program detects external device faults. The faults are classified into fatal fault (error), where the PLC stops its
operation, and ordinary fault (warning), where operation continues.

(2) The flag ANC_ERRIn] is used to indicate error. The flag ANC_WN[n] is used to indicate warmning.

2) External device fatal-fault (error) processing
(2) If an error of external device is detected and the eror type, where other value than 0 is used, is written to the system
flag ANC_ERR]n], the flag will checked at the time that scan program finishes its execution. If an error is indicated on the
flag, it will be also indicated on the _ANNUN_ER of the representative system error flag _CNF_ER, the PLC turns all
output modules off and the eror state will be same as the PLC selfdiagnosis.
(2) The user can know the cause of error by use of the GMWIN, and also by direct monitoring of the flag _ANC_ERR[n].

(3 As the flag _ANC_ERR[n] has sixteen elements (n: 0 to 15), the user can classify error states largely. User

defined eror

No. can be written to the elements. A number of 1 to 65535 is usable.

B Example)

Error detected

MOVE
10 — — _ANC_ERR[0]

5
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3)External device Ordinary-fault (Wamning) Processing

(1) If a warning of external device is detected and the corresponding flag of the system flag ANC_WB[n] is se
t to on, the flag will checked from the _ANC_WBJ[0] at the time that scan program finishes its execution. If
an error is indicated on the flag, it will be also indicated on the _ANNUN_WR of the representative system
warning flag CNF_WAR. External device waning numbers will be written to from _ANC_WAR [0] to ANC.WA
R [7] according to occurrence Sequence.

() The user can know the cawe of error by use of the GMWIN, and also by direct monitoring of the flags _
ANC_WAR[n] and _ANC_WBJn].

(3) If an external device waning is removed, that is, the elements of _ANC_WARN] are released from warning,
the corresponding _ANC_WAR[n will be automatically cleared, If all element flags are cleared, the flag _ANN
UN_WR of the system flag _CNF WAR wil be reset.
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M Example)
l Emor detection _ANC_WBJ10] l
| | D)
‘ 11 < J ‘
SINONLR =1 f th had d d fault and
_ANC_WAR[0] = 10 If the user program had detected a system fault and set _ANCWB[10]
_ANC_WAR[1]=0 to ON, the states of _ANNUNWR and _ANN WAR [0.7] will be shown
_ANC_WAR[2] =0 as left after the scan has been finished.
_ANC_WAR[3]=0
_ANC_WAR[4]=0
_ANC_WAR[] =0
_ANC_WAR[6] =0
_ANC_WAR[7]=0
_ANNUN WR =1 After the next scan has been finished, if the numbers 1, 2, 3,10,15 40,
_ANC_WARJ[0] = 10 50, 60 and 75 of _ANC_WB[n] are tuned on _ANC_WAR[n] will be sho
_ANC_WAR[1]=1
_ANC_WAR[2] =2 As the number 10 has turned on (has occurred) in the previous scan,
_ANC_WAR[3] =3

_ANC_WAR[4] = 15
_ANC_WAR[5] = 40
_ANC_WARJ6] = 50
_ANC_WAR[7] = 60

CANNUNWR =1
_ANC_WAR[0] = 1

_ANC_WAR[1] = 2
_ANC_WAR[2] =3
_ANC_WAR[3] = 15
_ANC_WAR4] = 40
_ANC_WAR5] = 50
_ANC_WARY6] = 60
_ANC_WAR[7] =75

ANNUNWR =0
_ANC_WAR[0] = 0
_ANC_WAR[1] =0
_ANC_WAR[2] =0
_ANC_WAR[3] =0
_ANC_WAR[4]=0
_ANC_WAR[5] =0
_ANC_WAR[6] =0
_ANC_WAR[7] =0

though the number 10 has lower priority than the numbers 1, 2 and
3, itwill be the lower element of _ANCWAR[n]. The _ANC_WB[75] is r
ot indicated as it is turned on and the warning that occurred before ha

s witten to the _ANCWARInL.

After the next scan has been finished, if the numbers 1, 2, 3,10,15 4

0, 50, 60 and 75 of _ANC_WBI[n] are tuned on _ANC_WAR[n] will b

The No. 10 warning has been released the content of _ANCWAR|[0] wi
Il be cleared and the contents of _ANC_WARJ[1..7] will shift into the lo
wer elements. The content of _AN&WAR[7] will has been cleared by th
e shifting and the content of _AN&WB[751 will be written to ANCWAR
(7]

If all warnings indicated on the _ANC_WBIn] are released during operati
on, the ANNUN_WR and _ANC_WAR[n] wil be shown as left.
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5.7 Memory Configuration

The CPU module includes two types of memory that are available by the user. One is program memory, which is

used to store the user programs written to implement a system by the user. The other is data memory, which sto

res data during operation.

1) Program memory configuration

The table given below shows the contents to be stored and the storage capacity of program memory.

ltem Memory Capacity
Overall_program memory area 68 k byte
Parameter area
* Basic parameter area
2.0 Kbytes

e High speed link parameter area
= interrupt setting information area

Program area

e Scan program area

* Task program area

e User defined functionffunction block area 66 Kbytes
* Standard library area

» Variable initialization information area

= Protective variable @ecification information area

2) Data memory Configuration

The table given below shows the contents to be stored and the storage capacity of program memory.

ltem Memory Capacity

Overall data memory area 32 Khytes
System area

e |/O information table 1 Khytes

* Force /O table
System flag area 1.5 Khytes
Input image area (%lX) 128 byte
Qutput image area %QX 128 byte
Direct variable area %M 2 ~ 8 Kby tes

i ) ) 29 Khytes — the size of direct va
Symbolic variable area (maximum) )
riable area
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3) Purpose

(1) System area
It used to save the self-producing data of the CPU module for the system management and GMWIN system control
data.

(2) System flag area

It used to save the user flags and system flags. The user operates it by flag names.

(3) Input image area
It used to save input data read from input modules. Overall size is %IX0.0.0~%IX0.7.63. Only %QX0.0.0~%QX0.3.63
can be used as a real input domain but the other unused domain can be used as convenience, especially remote
output data for communication can be saved here as convenience.

(4) Output image area
It used to save operation results that are automatically output through the output device. Overall data size
is %QX0.9.9~%QX0.7.63. In GM7, only %QX0.0.0~%QX0.3.63 can be used as a real input domain but the other
unused domain can be used as convenience, especially remote output data for communication can be saved here as
convenience.

(5) Direct variance area
The user can use this area to access direct memory data, using the variable names such
as %MX0, %MBO, %MWO0, %MDO0, which was defined in advance by the system. Memory size is defined when the
user makes program. Refers to “system definitions™ for the variable area available to use according to the setting.

(6) Symhbolic variable area
It used to save the variables that when the user creates a program or when the user defines a global variables, is
automatically allocated its memory. The variables used in program blocks are located in the “PB instance memory” of

the related program, and the memory used in the function block is located in the “FB instance memory.”



Chapter 5 CPU Module

5.8 1/0 No. Allocation Method

1) /0 No. allocation means to give an address to each module in order to read data from input modules and output data to
output modules.

2) Fixed 64 points are allocated to each module for /O points.

The following shows an example of /O No. allocation method.

Base unit(20~60 points) Expansion module(10 points) Expansion module(AD mix)  Expansion module(10 points)
Input %IX0.0.0 ~ %1X0.0.35 %IX0.1.0 ~ %IX0.1.5 %IX0.3.0 ~ %IX0.3.5
Output %QX0.0.0 ~ %QX0.0.23 %QX0.1.0 ~ %QX0.1.3 %QX0.3.0 ~%QX0.3.3

{l
i
1]
I

| 5.9 Built-in Flash Memory

GM?7 series includes a builtin flash memory to store user program. Also, user can set the PLC automatically executes the user

program of flash memory when the PLC is turned on. It is similar with the ROM operation of other PLCs, but it is different that no
external memory is required.

5.9.1 Structure

You cansee dip switches as shown when you open I/O terminal block cover.

BUILT_IN CNET

Terminal block cover

ROM MODE
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5.9.2Usage

1) Set the base unit to the STOP mode.
2) There are 2 ways to use writing program into the buittin fiash memory of base unit.

(1) While ROM_MODE switch is On, if the program is written on the basic unit, the following message at GMWIN shows.

AW

5 |

a program in flash mermary,

Q PLC is ROM driving rmode, [f you restart or reset the PLC, execution prograrm in PLC is changed to
Wite execution program to flash mernory?

i O ZCN |

If you want to input downloaded program into flash memory, press “y.”

Above message shows only when Online — Writing — Parameter and program is chosen in menu.

(2) To save in the flash memory, lest not write on the program, it’s as follows:

If Online — Flash memory — Writing on flash memory is chosen, the following window shows.

Write to the Flash Memory

& Program
LB e e I Y e e

£ Froatatn and gl vad Prograt

" Write to external Flash Memory (GMT)

Cancel |

Choose title to be saved in the fiash memory and press “y.”
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3) When you reset the PLC system, it works according to the dip switchfor operating fiash memory.

Dip switch position Description

upper switch is for Cnet. —|

ON|| m] OFF When power is on, the program saved in the flash memory operates.

ROM MODE

Upper switch is for Cnet. —|

CPU recognizes that there is no program in the flash memory, and starts to

ON | OFF

drive program from RAM.

ROM MODE

REMARKS

1) The flash memorydipswitch has no relationship with saving the program.

When you save the program in the fiash memory, set STOP mode as the operation mode

ofthe basic units. If you try to save when the mode is RUN, the following window shows.

AW

Q ternory Fodule Error - Can't weite to mermory module,

3) Dip switch for flash memory operation is placed in deep place to prevent a mistaken operation caused by terminal block

cover, etc. Use a small driver to operate it.

Driver

ﬁ;‘% Dip switch

N
N

Terminal block cover
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| 5.10 External Memory Module

GM?7 series supplies external memory module for the user to save programs safely or download a program on the system and
use it in case of a program is damaged.
5.10.1 Structure

Installation connector

5.10.2 Usage
1) Saving the user ”s program on the external memory module.
Tum the power of the base unit off.
Install the memory module.
When only basic unit is used: Connect to the expansion connector of the basic unit.
When expansion unit is used: Connect to the expansion connector of the last connected expansion unit.

Tum the dip switch for ROM mode setting of the base unit to OFF.

This switch is for Cnet.

ON — OFF

ROM MODE

(@) Tum the power of the base unit on.
(5) Cannect GMWIN and PLC.
(6) Select Online — Flash memory — Type information to confirm the flash memory size and installation of the memory

module.
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Flash Mermary

—Type of Flash memary

128k Flash Memory

— GMY External Flash memaory
256K Flash Mermary

(7) Choose Online —Flash memory —Writing in menu, and the following message box will displayed.

Write to the Flash hMemoary |

& Program
& el e d P A

 Progtatand U e Fragrat

 Wyrite to external Flash Mermory (G T

(8] Cancel

(8) Choose an item to be saved in the flash memory and press “OK.”
(9) Tum the power of the base unit off.
(10) Remove the external memory module.

Through the above steps a user can save a program into the external memory module.

2) Run the PLC with a program of external memory module
(1) Tum the power of the base unit off.
(2) Install the memory module (When only base unit is used, connect to the expansion connector of the base unit.
And when expansion unit is used, connect to the expansion connector of the last connected expansion unit).

(3) Setthe dip switchfor ROM mode setting of the base unit to OFF position.

This switch is for Cnet.

ON OFF

W]
i

ROM MODE
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(@) Tum on the power of the base unit

(5) As RUN LED and ERR. LED are on, the contents of the memory module is transferred into the program area of
the base unit and ROM operation area of the flash memory. (It may take about 15 sec.)

(6) Operate according to the set operation mode.

(7) Tum off the power of the basic unit.

(8) Remove the memory module.

(9) Tum the power on.

Through the above steps the user can operate the PLC with program stored in the external memory module.

1) When the PLC is operated with the external memory module, it always operates with cold restart.
2) Remove after the program transfer is finished.
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|5.11 Battery
1) Specifications
tem Specifications
Normal voltage DC3.0V
Warranty life time 5 years
Application Programs and data backup, and RTC runs in power failure
Specifications Lithium Battery, 3V
External dimension (mm) f 145X 26

2) Handling Instructions
(1) Dont heat or solder its terminals.
(2) Dont measure its voltage with a tester or short circuit.
(3) Don*t disassemble.

3) Battery Replacement
Backup battery needs periodic exchange. In case of battery replacement at power off, the builtin super capacitor backup the
program and retain variables about 30 minutes. However, it is recommended to complete the battery replacement as soon as

possible, or tum on the base unit during battery replacement.

Battery replacement
Open the cover of the CPU module.

Y

Release the existing battery from the
holder and disconnect the connector.

Insert a new battery into the holder in the
exact direction and connect the connector..
Check base unit ERR LED if it is flickering
every 2 seconds.

No

ERR-Flickering ?

+ Yes L
Complete
Battery error ‘
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5.12 RTC module

The G7E-RTCA module GM7 provides RTC(Real Time Clock) function for GM7 series. The RTC function can be
used for time-scheduling control or recording an error occurrence time. The RTC data is updated into system
operation status flag per every scan.

1)Functions
The RTC module will send the RTC data to main unit per every scan.
By the super capacitor back-up, the RTC module keep operating while the power is off.

2RTC data
[tem Data
Year Upper 2 d.|g.rt of year data
Lower 2 digit of year data
Month 1~12
Date 1~31
Hour 0 ~ 23 (24 hour)
Minute 0~5
Second 0~5
Day 0 ~ 6 (Monday:0 ~ Sunday:6)
Century Indicate upper 2 digit of year data
(1)Accuracy

Max. * 22sec/1day (At25 °C)

(QRTC data back-up time
200 hours (At 25 °C)

(3)ReadMrite of RTC data
Select the menu “Online — PLC Information” win GNWIN software.

1) The RTC module is sold with no initial RTC data setting. Be sure to input the RTC data when usea RTC
module first ime.

2) The RTC module may show abnormal operation when a improper RTC data is written.
Example) 14(Month) 32(Date) 25(Hour)
When the super capacitor is fully discharged, the RTC module may stop operation or RTC data may be
broken. To remove error status, re-write RTC data by GMWIN software.
The system flag _RTC_ERR of _CNF_WAR will turn on when a RTC data error occurred. This flag will turn
off automatically when the error is cleared.
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3) Shape of module and connection method

(1) Shape of module

Connector

(2) Connection method
Insert the RTC module into the expansion connector of the base/expansion module at last position.

e \When use base unit only

RTC module

e \When use base unit and expansion unit

RTC module
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4) Read RTC data
Example : 1998. 12. 22. 19:37:46, Tuesday
Keyword Type [ Name Description Data
TOD RTC t | Time Dat
_RTC_TOD TI% present Time baa TOD#19:37:46
time
UINT | RTC present | Day data
_RTC_WEEK day *(0: Monday, 1:Thuesday, 2: Wednesday, 3: Thursday, 4: Friday, | 1
5: Saturday, 6:Sunday)
INT_DATE DATE | RTC present | Date Data of standard format (Reference date — Jan. 1, 1984) D#1998-12-22
date
_RTC_ERR BOOL | RTCdataerror | This flag indicates that RTC DATA error. 0
BCD | Present time BCD data of present time of RTC _RTC_TIME[0]: 16#98
_RTC _TIME[0] : year, _RTC _TIME[1] : month, _RTC _TIME[1]: 16#12
_RTC _TIME[2] : day, _RTC _TIME[3] : hour, _RTC _TIME[2]: 16#22
_RTC_TIME[n] _RTC _TIME[4] : minute, _RTC _TIME[5] : second, _RTC _TIME[3]: 16#19
*n:0to7 _RTC _TIME[6] : day of the week, _RTC _TIME[7] : century _RTC _TIME[4] : 16#37
Day of the week : 0 : Mon., 1: Tue., 2: Wed., 3:Thur., 4:Fri., _RTC_TIME[5]: 16#46
5. Sat., 6:Sun. _RTC _TIME[6] : 16#1

_RTC _TIME[7]: 16#19

Example Program

COMMENT 'Operate Motor From TOD#10:00:00 To TOD#17:00:00
GE
Fow & ———EN  ENO-
LE
Riow 7 _RTC_TOO- 141 OUT EM  END-
TOOH10: 00 MOTOR
Row & 00 - M2 _RTC_TOO- M1 OUT =
TODH17:00
Row 9 00 - N2
Row 10

[
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5) Write RTC data
There is two ways to write new RTC data to the CPU.

The first one is using GMWIN.
€ SelectOnline-PLC Information-System Info.. in the pull-down menu.

PLC Infarmation

— System
PLC Type : ]/ 51=] FLC ver. . wl.3
PLC Mode : Run Restart Type : WWARM
Key Fos. : Fauze/Remote FLC State:  Mormal
Mem Pack : Type2 GMWIN Connection ;. Local

mMode Transfer Src Mode changed by Gk

Remote Access Right . Yes
Farce I ; Off Run by Rorm Fermissic
—Scan Time
Max 3ms Tiin 0ms cur. 1ms

- Current Titne
SUIK 19991212 204955 Set.

If you want to setup or edit current time,

€ SelectSet... button of current time in PLC Information dialog box.

Date/Time Set

|49 |55

Cancel I Help I

€ Setup Date and Time in Date-Time Set dialog box .

For detailed information, refer the user”s manual of GMWIN.
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The second one is write sequence program. By executing a F/IB(RTC_SET), user can replace the current RTC data with the

preset data stored in a specified variable. The following is an example program.

Example  The preset RTC data: 1999. 1. 17. 11:53:24, Sunday
Whenthe “TIME_PRESET bit is switched on, the new datain “SET_TIME ” will be moved to *_RTC_TIME”.

Replace the current RTC data with the preset data stored in

COMMENT ! & specified wariable(SET_TIME).

TIME_PRES RTC_SET
ET RTC_SET

Bow 1 —1 —FRE0 DDNEI-

Row 2 SET_TIME- DATASTAT

Fow 3 4|7

*SET_TIME Variable Setting

STATLS

Initialze Array

Variahle Mame - ISET_TIME Array Marme SET_TIME : ARRAY [0..7] OF Closa I
BYTE
—Yariable Kind
Help |
Variable Kind : var = " Mo Init
[ 16#99 Edit... |
—Data Type 11 16#1
[&] 16#17
" Elementary : IEIOOL vl [3 16#11
[4] 16#53
" FB Instance : CTD ¥ [3] 16#24
(8] 16#6
@ Aray (0 |? 1OF  |BYVTE - 7l 16¥18
—Initial Value

Error code of F/B

The following table shows error codes appear at the STAT output.

Error code Description
00 No error
01 RTC Module is not found

* Insert the RTC module into the expansion connector
A improper RTC data is written. Ex) 14(Month) 32(Date) 25(Hour)

02

* Please write a correct RTC data
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Chapter 6 Input and Output Modules

6.1 Input / Output Specifications

Digital input that offers to GLOFA- GM7 series are made to use both of electric current sink and electric current source.
To keep use coil load as an output module, maximum opening and shutting frequency is 1 second on and 1 second off.

The following diagram shows maximum life relay for relay output.

I

2 1w

;?': N F\\\

% \
g % \ \
8 A\N

AR
\

10

AC 125V r/load

» DC30Vr/load
AC 250V r / load

A7~

0.5 1 2 3 5 10 100

» Opening/shutting of electric current
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6.2 Digital Input Specification

6.2.1 Base unit

1) Specification
Model Base unit
Specifical G7M-DR10A G7M-DR20A G7M-DR30A G7M-DR40A G7M-DR60A
G7M-DR10ADC G7/M-DR20A/DC G7M-DR30ADC G7M-DR40AIDC G7M-DR60A/DC
G/M-DT10A G/M-DT20A G7M-DT30A G7M-DT40A G/M-DT60A
Number of input points 6 points 12 points 18 points 24 points 36 points
Insulation method Photo coupler
Rated input voltage DC 12/ 24V
Rated input current 45/9 mA (100 ~ 102 : 8/ 16mA)
Operating voltage range DC10.2 ~ 28.8V (ripple: less than 5%)
Max. simultaneous input points 100% simultaneously On
On voltage / On curent DC9.5V or higher/ 4.3 mA or higher (100 ~ 102 : 6.3mA or higher)
Off voltage / Off current DC5V or lower / 1.8 mA or lower (100 ~ 102 : 3.3mA or lower)
Input impedance Approx. 2.7 kW(l00~102: approx. 1.5 kW)
Response Of ® On 15ms or less *
time On® Off 15ms or less **
Common terminal 12 points / COM 18 points / COM 12 points / COM 18 points / COM

Operating indicator

LED turns on atON state of input

L tis possible to select from 1ms to 15ms by 1ms at GMWIN.

2) Circuit dagram

Input no. 100 ~102
—0 O

r-—-4—0

0—{(
2

o—o—EEII

1 — -
LT T4
+ T CI :\ : _1‘5_[; Internal
Lo COM circuit
Input no. 103 ~I35
00
-5 o——{ &
i L Q]
+ T I::R:I ,\ : _1!_[; Internal
Lo—- COM{ circuit
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3) Input wiring
Base unif's wiring method is as follows. DC input specifications offered by GM7 is to be used for both electric
current sink and electric current source

(1) 10-points base unit

DC1 2/ 24+

I___-II___-I

v —
7

Hlnlﬂlnlm

o R

m:.:H E;J'

(2) 20-points base unit

DC12/24y
[ Ab-----—5 |

apm—
it

Ry R

im | e [ o
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(3) 30-point base unit

DC12/24

I

Llal |||||||||n‘l
I

|
%ﬁ:@l H":F & 2R EEE RS C

J P o e e T R T LT T Lo
oo

(4) 40-paint base unit

r______EJELEf’Ed'-.-' DDIPEa’E-ﬂ'-.-'-

__________________________

[ | SO
T
LT T

J T ﬂ.l:
s
GLOFA LS
FRE 00000 G000000000Ge0c0 0000
(5) 60-point base unit
D1 2/244 DC12/24d+
oo - ] e T e A=
]

I;Iﬁgglgﬂpgﬁpggﬂpgﬁ ﬁ 1 e o
AT A

F)ﬁﬂﬁm a2 ealeslet e s e el e el e “j

[

GLOFP.




Chapter 6 Input and Output Modules

4) Example of external devices.

To connect with external device of DC output type into DC input module, wire depending on the type of the external device as shown.

External device Input module
e
g
Q Relay
= 9 IN
8. AlC
=
2 mA
i 1| oM
=
)
=
o
k=
= Sensor L, Powerfor
s sensor
o
,é, Output IN
£ —~C
= v TmA 1| coM+
D |
= Same power for sensor
3 and input
Q
= +
a Constant @
g" current | Output 4 N
j =y .
g cirout § C
é oV 7mA Powertor J
2 sensor COM +
e}
=
T
g + Power for
C'_:D', C sensor
o ﬁ Output
=1 N
=4
g oV 7mA
@ OOM -
2
+
Q COM +
_% Output
=4 % C IN
% v Power for
sensor
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6.2.2 Expansion Module
1)  Specifications

Model Expansion Module
Specification G7E-DR10A
Number of input points 6 points
Insulation method Photo coupler
Rated input voltage DC 12/ 24V
Rated input current 45/9mA

Operating voltage range

DC10.2 ~ 28.8V (ripple: less than 5%)

Max. Simultaneous input points

100% simultaneously On

On voltage / On current

DC9.5V or higher/ 4.3 mA or higher

DC5V or lower / 1.8 mA or lower

Approx. 2.7 kW

15ms or less **

Off voltage / Off current
Input impedance
) Off ® On
Response time
On ® Off

15ms or less * 1

Common terminal

6 points / com

Operating indicator

LED tumns on at ON state of input

*1 :1t”s possible to select from 1ms to 15ms by 1ms at GMWIN.

2) Circuit diagram

It”s the same with the one for the base unit.

3) Input wiring
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6.3 Digital Output Specification

6.3.1 Base unit (Relay output)

1)  Specification

Model Base Unit
Specification G/M-DR10A G/M-DR20A G/M-DR30A G7M-DR40A G7/M-DR60A
G/M-DR10AIDC G/M-DR20A/DC G/M-DR30ADC G7M-DR40AIDC G/M-DR60ADC
Output point 4 points 8 paints 12 points 16 points 24 points
Insulation method Relay insulation

Rated load voltage/current

DC24V | 2A (fload), AC220V / 2A (COS Y = 1)/ 1 point 5A / 1COM

Min. load Voltage/current

DC5V/1mA

Max. load voltage/current

AC250V, DC110V

Current leakage when off

0.1mA (AC220V, 60Hz)

Max. Onloff frequency 1,200/hr
Surge Absorber None
Mechanical More than 20,000,000
Rated on/off voltage/current load 100,000 or more
Life Electical AC200V / 1.5A AC240V / 1A (COSY =0.7) 100,000 or more

AC200V / 1A, AC240V / 0.5A (COSY = 0.35) 100,000 or more
DC24V | 1A, DC100V/0.1A (L /R = 7ms) 100,000 or more

Response Off ® On 10 ms or less

time Oon® Off 12 ms or less

Common method 1 point/ 1COM, 2points/ 1COM, 4 points/ICOM

Operation indication

LED is on at on status of output

2) Circuit

[ 1

L

Internal 2
1

L

circuit E—— = -
'

| | )R-

' T

-~ ____?_' f"('\ll\ I

o
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3) Output wiring
(1) 10-points base unit

P
o mm L5 e
32 |
DJJ[L] [
DEE\.'_"__[_-: fal AC110/220v

(2) 20-points base unit

CTM=DR0A

PROOPALRWELE 1

(34,4

CDWWTLLLF ' LO

o

111

DC5V DC24Vv  AC110/220V

(2) 30-point base unit

G7h— [F 304 (b
FROCRANHABLE

Looe

CONTROLLIF

cr—T1

L L

OCEV« DC24W.  ACT10/Z20%+
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(3) 40-poaint base unit

G7h— DRAQA (P )
PROQRAMLABLE LT
7 A e 48 11 1847 14 15
oooooaso0 @ a
s e [ I I L I T - I i A o
M P L] U T [l ) [P L g4 | T E1IY a8 K1 4 L

o
DCEY + DC2dy + ..ﬁ.DHEI,"E‘EIlII'-.-'w DC2dy +
(4) 60-point base unit
SRR -
Lo ¢
oL D DG o0oD00600bA0 G000 0Dag Gw
_| _ - L
[FSE B A D R B D £ Ell
HEI 1 | U1l | [l | I 11 111 I_@

5 [ [ [ T 5 LT

OCEV« D24+« ACTIO/Z220V« D28+ DC24Y+
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6.3.2 Base unit (Transistor output)

1) Specification
Model Base Unit
Specifications G/M-DT10A G/M-DT20A G/M-DT30A G7M-DT40A G/M-DT60A
Output point 4 points 8 paints 12 points 16 points 24 points
Insulation method Photo coupler insulation
Rated load voltage DC12 / 24V, 0.5A /1 point, 2A / 1COM
Operating voltage DC10.8 ~ 24.4V
Max. load current 0.5A /1 point, 3A / 1COM
Current leakage when off 0.1mA or less at maximum load
Max. voltage drop when on DCL5V or less
Max. inrush current 4A [ 10ms or less
Surge Absorber Clamp diode
Response Off ® On 2 ms or less
time On® Off 2'ms or less
External Voltage DC24V + 10% (Ripple voltage : 4 Vp-p or less)
power supply [ Cyment 25mA or less 50mA or less 80mA or less 100mA or less 160mA or less
Common method 4 point / 1COM 8 points / 1COM 8 points / 1COM 8 points / 1ICOM 8 points / 1COM
4 points / 1COM (x2) (x3)
Operation indication LED is on at on status of output
2) Circuit
Voo
L2+ +1 2244 DC.
k] -
=Y e D1+
r N
TR14 [Ri] é [Loadd
f‘z K R2< come T
.
— TRZ2+
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3) Output wiring
(1) 10-points base unit

G/M—DTiDA @D
PROGRAVNAALE T
Leac oo ma
DOONTRDLLER 0090 Q.“
I 44VA
B84AMZ

I=

(2) 20-points base unit

(2) 30-point base unit

G/M-DT30A
PROGRANNABIE
LOGIC

CONTROLLER




||
Fio

[ [

[

ikl

il

J

[

|32

i
L -
23
— T — = RO mm@m
sl vo kB
, . < B
13 I T
WM = i e
o S G
2 — 11— S0 B
g0 — — 0 ]
b — e 2 i
: SEEE L
30 == o |H
: =5 o
520 — 31 B8O m..._
6 | iR
g go B
, B
J ) o m EH
m 30 i
E]
s L
=0ag
SE8§
=)
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(3) 40-poaint base unit

Chapter 6

(4) 60-point base unit
G7M-DTBOA
PROGRANNABLE
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6.3.2 Expansion Module

1) Specifications

Model
Specifications

Expansion Module

G7E-DR10A

Output point

4 points

Insulation method

Relay insulation

Rated load
Voltage/current

DC24V | 2A (fload), AC220V / 2A (COS Y = 1) /1 point 5A / 1COM

Min. load Voltage/current

DC5V/1mA

Max. load voltage/current

AC250V, DC110V

Current leakage when off

0.1mA (AC220V, 60Hz)

Max. On/off frequency 1,200/hr
Surge Absorber None
Mechanical More than 20,000,000
Rated on/off voltage/current load 100,000 or more
Life ) AC200V / 1.5A, AC240V / 1A (COSY =0.7) 100,000 or more
Electrical

AC200V / 1A, AC240V 1 0.5A (COSY = 0.35) 100,000 or more

DC24V [ 1A, DC100V/ 0.1A (L / R = 7ms) 100,000 or more

. Of ® On 10 ms or less
Response time
On® Off 12 ms or less
Common method 1 point/ 1COM, 2 points/ 1COM
Operation indication LED is on at on status of output

2) Circuit
It”s the same with the output circuit of the base unit.

3) Output wiring

SEEEEEE

(o] o] % [ ma| e | oo oo |

B L= H
GLOMA  ...one
Dononan
G7E—DR1QA
- @
«ameaa
CONRaLR pcoo [Ppua
- o H

?@?@TEL

[LICYLLLL]

DC5v  DC24v AC110/220v

1) Refer to 7. 2 “Special Functions” for the special function units
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Chapter 7 Usage of Various Functions

7.1 Built-in Functions

7.1.1 High-speed counter function

This chapter describes the specification, handling, and programming of builtin high speed counter of GM7. The builtin
high speed counter of GM7 (Hereafter called HSC) has the following features;

3 counter functions as followings
1-phase up / down counter : Up / down is selected by user program
1-phase up / down counter : Up / down is selected by external B phase input
2-phase up / down courter  : Up / down is automatically selected by the phase difference between A-phase and B.

Multtiplication (1, 2, or 4) with 2phase counter

2-phase pulse input multiplied by one : Counts the pulse at the leading edge of A-phase.
2-phase pulse inputmultiplied by two : Counts the pulse at the leading / falling edge of A-phase.
2phase pulse input multiplied by four : Counts the pulse at the leading / falling edge of A-phase and B

1) Performance Specifications

ltems Specifications
Types A-phase, B-phase, Preset
Input signal Rated level 24VDC (15mA)
Signal type Voltage input
Counting range 0~ 16,777,215 (Binary 24 hits)
Max. counting speed 1-phase 16kHz/ 2phase 8kHz
Up/ Down l-phase Sequence program or B-phase input
selection 2-phase Auto-select by phase difference of A-phase and B
Multtiplication 1,2,0r4
Preset input Sequence program or extemal preset input

2)  Inputspecification

ltems Specifications
Rated input 24VDC (15mA)
A/ B phase On voltage 14VDC or higher
Off voltage 2.5VDC or lower
Rated input 24VDC (15mA)
On voltage 19vDC or higher
Preset input Off voltage 6V or lower
On delay time Less than 1.5ms
Off delay time Less than 2ms
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3)  Names of wiring terminals
Counter input—|_|—|_|—|_L
| Preset input
M1
r I
e ) B \@ D \
&S] - P PR
D
|: ROM MODE ] ,@
100 | 102 | 104 | IO 110 112 l ) COMO
101 | 103 | 105 109 {111 //l/ 117 | 24G| 24V
No. Terminal No. Names Usage
100 f A24v APhase inputterminal
101 f B24V B Phase input terminal
102 Preset 24V Preset input terminal
COMO Commoninput Common terminal
4) External interface circuit
o Terminal . : Input warranted
110 Internal circuit No. Signal name Operation voliage
RN 0 A-phase puise on 14~264V
Input (DC24V) )
5V
Z 820W of
} On 14~264V
Input 15 kW 01 B-phase puise
Input (DC24V)
Off 2.5V or lower
§ $ sroW COM
COMO (input common) —
1.5 KW 02 Preset input On 19~264V
* (DC24V)
ot I A Off 6V or lower
npu 1
| - A i 820 W oM
--------- - COMO (input Common) —_—
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5)  Wiring instructions

A high speed pulse input is sensitive to the external noise and should be handled with special care. When wiring the built
in high speed counter of GM?7, take the following precautions against wiring noise.

(1) Be sure to use shielded twisted pair cables. Also provide Class 3 grounding.
@
®
@ Fc:jrBl-phase input, connect the count input signal only to the phase A input; for 2phase input, connect to phases A
and B.

Do not run a twisted pair cable in parallel with power cables or other I/O lines which may generate noise.

Before applying a power source for pulse generator, be sure to Lse a noiseprotected power supply.

6) Wiring example
(1) Voltage output pulse generator

24V
Pulse Generator

mr—-T o= 1
| |
I P
| I
I~ I
I Nl )
I T
| I
| I
| I
: L

- I
I
| ~Sa i
I
Lo J

(2) open collector output pulse genemator

24V
CHSC
______ a
COM | |
Pulse Generator |
r—————- 1 I I
| | A |
| T 7 |
| | | |
[— | | |
: Na | | |
I I I
: | | |
I I I
| s B |
| | |
: I I I
| L _ i
I A
| — L
R, I
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7)  Function block
(1) Whiting the operating information(CHSC_WR)

FUNCTION BLOCK Description
Input REQ : Request signal of F/B execution

PHS : Operation modes selection
0 (1-phase counter), 1(2-phase counter)

MULT: Assign the multiplication factor

CHSC_WR (MULT = 1,2,0r4)
BOOL — REQ DONE [ BOOL U/D_I/E : Assign the count direction(up/down) selector
0: Set by sequence program
BooL — PHS STAT — USINT 1: Set by B-phase input signal
(Lup-count, 0:downcount)
usiNT ) MULT CY_R: Cary reset signal ( 1: reset).
poo. —| Vo~ DOWN : Select the count direction (Q:up/1:down) when
the counter is set as 1-phasecounter and up/down
BOOL — CY.R is selected by sequence program.
(PHS=0 & UID_l/E=0)
BOOL — pown CT_E : Counter enable signal
(0 : Counterdisable, 1 : Enable)
BooL — CT_E . .
PRE_I/E : Assign PRESET input
soo. —| ere 0 : PRESET by sequence program
Ve~ 1 : PRESET by external input at

the PRESET terminal

Ouput  DONE : Turns on after the F/B is executed with no error.

STAT : Indicate the operation status of F/B

- The MULT input will be dummy input when the HSC is set as tphase counter (PHS = 0). When the HSC is set as 2
phase counter, the U/D_I/E and DOWN input will be dummy input. (PHS = 1)
- The current value of HSC will be cleared as 0 when the CT_E (counter enable) is 0.

(2) Reading the current value and operation status of HSC(CHSC_RD)

FUNCTION BLOCK Description

Input REQ : Request signal for F/B execution
CHSC_RD
BOOL — REQ DONE — BOOL Output
DONE : Turns on after the F/B is executed with no error.
STAT — USINT STAT : Indicates the operation status of F/B
CNT : The current value of HSC
(0 ~ 16,777,215)
CNT = UDINT CY : Carry flag (0 : OFF, 1:ON)
CY — BOOL




Chapter 7 Usage of Various Functions

(3) Set the preset value of HSC(CHSC_PRE)

FUNCTION BLOCK Description

Input REQ : Request signal for F/B execution

PSET : Set the preset value (0 ~ 16,777,215)
CHSC_PRE
BOOL — REQ DONE — BOOL
Output
DONE : Turns on after the F/B is executed with no
UDINT — PSET STAT |— USINT error.

STAT : Indicates the operation status of F/B

- When the PRE_I/E is set as 0 (Preset input by sequence program), the current value of HSC b changed as the
signed preset value with the rising edge of REQ input.

- When the PRE_I/E is set as 1 (Preset input by external preset input), the current value of HSC is changed as the

assigned preset value with the rising edge of external preset input. At this time, the REQ input of CHSC_PRE is
ignored.

- The CY output is set off while the CHSC_PRE F/B is executing.
- The CHSC_PRE F/B is disabled while the CT_E input of CHSC_WR F/B is 0 (Counter disabled).

(@) Setting up comparison value

Assign a setting value to be compared with the current of HSC.

FUNCTION  BLOCK

Description
CHSC SET Input REQ : Request §ignaJ for F/B execution
- SET : Set a setting value (0 ~ 16,777,215)
BOOL — REQ DONE [— BOOL
UDINT — SET STAT — ysinT | Output

DONE : Turns on after the FB is executed with no
error.

STAT : Indicates the operation status of F/B
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Run a task program when the current value of HSC reaches to the setting value.
To run a task program, define a high speed counter task program as following figure, and write a task program.

TaskMame iHEC_TAEK Qi
Task Mumhber I- Cancel

— Caondition Help
" Single :
i Edge ) Leva] Priority
= Intereal : I lg vi
B i P
& Interrupt ; I |""m=4 _|
(5) Error code of F/B
The following table shows error codes appear at the STAT output.
Error code Description
00 No error
01 -
02 Input data error at MULT input of CHSC_WR
(When the number is not one of 1, 2, 4 on the 2Phase Mode)
03 PSET (CHSC_PRE) or SET (CHSC_SET) is out of specified range (0 ~
16,777,215).
04 Execute Preset command while the HSC is disabled status
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8) Example of the program
This is an 4 multiplication example when the preset is designated by the extemal preset input.

ahAWIn for Windows - cifgmwintsourcetdef0001, pr - [oamwinsourcetnoname02, src]
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7.1.2. Pulse Output Function

In the transistor output type of GM7, the pulse output function - maximum 2Kpps - is internalized. By using this function with
stepping motor or servo motor driver, GM7 is applicable to a simple positioning system.

1)  Usage of the Pulse Output

Transistor output type of GM7 outputs the signals of pulse and direction in an output contact point through the function
block of the pulse output (PULS_OUT). The outputted pulse is connected to motor driver it is cntrolled position in the

following figure.

P
—
>
driver motor

G7M-DT30A

Choose a mode from the pulse out function block (PULS_OUT) and operate following 3 modes

(1) Trapezoidal operation

The pulse output function operates in order of acceleration — uniform velocity— decekration.

velocity
increasing decreasing
>
time
(2)  Uniform velocity operation
Operates with the uniform velocity without increasing/decreasing operation
velocity
—>
time
(3)  Infinite operation
Operate infinitely without an increasing/decreasing operation until meet the emergency stop command.
velocity
>
time
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2)  Functional Specification

ftem Specification
No. of output 1 point
Output type Pulse
Output velocity Max 2Kpps, Min 50pps
Output pulse 0~ 2147483647
Execution type of the increasing/decreasing velocity Designation of acceleration

Type of the direction designation

Rightlopposite direction pulse output

Load power supply DC 12V24V
Usable range of the load power supply DC10.2 ~ 26.4V
Maximum load current 150mA

Initiative electric current

Less than 0.4A, 10ms

Maximum power dropdown wder On Less than DC 0.5V
Electric current leakage under Off Less than 0.1mA
On delayed time Less than 1ms

Off delayed time Less than 1ms

1) Several points can be used for the pulse output point if they are not output at the same time. Thus it is

possible that right direction pulse is output as %QX0.0.0, opposite direction pulse is output as %QX0.0.1.
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3) Names of parts

AC100-240V Qo | qu | Qe Stepping motor

FG | COMO | COM1 [ COM2

()] (@) () (6] (5
@)@ D)

Motor driver
| Output direction
Outputpulse — HLL_.
No. Terminal No. Names Usage
Qo0 Pulse output Pulse output terminal of right direction
COMO Common Pulse output common terminal
Qo1 Direction output Direction output terminal
COomMo Common Direction output common terminal

If the motor drive is not input direction, but is input right/opposite direction pulse (the opposite direction pulse
can be output through using 2 function blocks (PULS_OUT) to Q01 contact point
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4)

Internal circuit and external wiring

. A A +12/24V — power supply input(12/24V
14 G
l % i DC)
i = ‘: 9@ Q00 - pulse output
1@ i
I = | ’
2 S
P2
e ) d QU1 - direction output
) =3 |
) 1
} 1
) \ (D
! [ R]
| pETN&
- -7 & COMO — output common
Internal circuit
G7M-DT30A | Motor
(Transistor output driver(24V)

PG ST
YOO 3R

1],

power
supply

external wiring

Be careful about the counter plan of the noise during the wiring in the pulse output.

1) Use twisted pair shields wire for wiring and execute 3rd contact point.

2) Be sure to separate from the power supply line and I/O lines on which noise usually occurs.

3) Length of wire should be as short as possible.

4) Be sure to use the stable power supply for the pulse output and separate it from I/O power supply.
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5)  Function Block

(1) Pulse Output (PLS_OUT) Function Block

Function Block Explanation
Input REQ Request to execute the function block (operating by rising
edge)
AEC EN designation of increasing/decreasing velocity operation
MOTORT 0: uniform velocity operation _
PLE OUT 1: increasing/decreasing velocity operation
BOOL REQ ™ RN BOOL AEC_NO Increasing/decreasing operating is direct proportion to the
ratio of the inclination /O velocity and setting up value
*6) refers to operating exp.
BOOL #EC_ END - BooOL MAX_SPED  output cycle of the max. Pulse
EH Range of setting up: 50~2000(pps)
Can be set up by the multiple of 50
UINT QEE‘ STAT USINT PLS_NO No. of the pulse output
Range of setting up: 0~4294967295
UINT Max_ CUR_ UDINT OUT_SLOT  designation slot number contact point for the pulse output
SPED CHT OUT_NO  designation number of contact point for the pulse output
: DIR_EN designation whether the usage of direction output or not.
UDINT E'Ijs— 0: No direction output
1: using direction output
USINT - 0T *6) refers to operating exp.
SLOT DIR_SLOT  Designation slot number of contact point for direction signal
output
usinT - OUT_ DIR_NO Designation number of contact point for direction signal output
MO DIR_DATA  Direction output data
OiR 0: right direction
BOOL = 1: opposite direction
CONTINUE  Designation infinite operation
USINT - DLR_ 0: uniform velocity or I/D velocity operation
SLaT 1: Infinite operation before stop order
! EMG_STOP  Stop order
USINT OlR_ Immediate stop without decreasing velocity while EMG_STOP
HO goes.1during. the operation
BOOL Hlﬁﬁ Output RUN remark status of pulse output
0: during stop
BOOL CONT 1: during pulse output
[MUE END remark status of operation
0: during pulse output
BOOL E?Elﬁ 1: during stop
CUR_CNT  remark no. of current pulse output
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(2 Function Block Error List

Error status Contents Treatment
00 Normal
oL Other PLC_OUT F/B’ s pulsating. Change the other PLC_OUT F/B’s
program.
Velocity designation error (more than 2000, not a . . i
02 y g ( Velocity designation adjustment

muttiple of 50, designated 0)

The no. of I/D velocity pulse is bigger than no. of all .
03 ) Acceleration adjustment
pulse is to output.

No output contact point where is designated to the pulse

04 Output contact point designafion
outpt utp pol g

05 No F)utput contact point where is designated to the Otput contact paint designation
direction output

6) Operating explanation

(1) Increasing/Decreasing velocity inclination

It can be adapted for initiative point and end point of pulse output operation

- Increasing velocity inclination: inclination, which is from velocity 0 to designated max. Output cy cle.

- Decreasing velocity inclination: inclination, which is from designated, limited value of velocity -to-
velocity .

Increasing velocity inclination and decreasing velocity inclination of GM7 pulse output are set up as the same. Set
up proper vdue by the sort of motor because if I/D velocity increases, the arrival time to the designated max. Cycle
also increases.
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Condition 1)

Set up as AEC_NO = 1, MAX_SPED = 1000, PLS_NO = 5000.

I/D inclination is 1, output cycle of max. Pulse is 2000pps and the no. Of the output pulse Is 5000.
= If IID velocity inclination is 1, 1 pulse is output on the 1st step (velocity: 50pps).

Pulse velocity is 50pps, so ime consuming is 20ms.
- 2 pulses are output on the 2nd step (velocity: 10pps) and time consumes 20ms
® By calculation in the same way, the time to reach to 1000pps is
20ms * (20-1) = 380ms, and the no. of output pulses are 1+2+3...+18+19 = 190 units.

" Decreasing velocity inclination is 1, thus 190 units of pulses are needed.
© The no. of pulses in the uniform velocity region are 5000-190-190=4,620 units.
+ Whole spent ime is 50,380ms

Uniform velocity
Acceleration time:380ms 'I';m;e :4’_322235 Deceleratpn fime:.360ms
Accelerating pulses:190 uises 4, Decelerating pulses:190
velocity A P
2nd step
1st step g
/’/
7 Acceleration step : 19 Deceleration
50pps 'T\ l
— & Time
20ms

example: when acceleration is 1.
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Condition 2
Set up as AEC_NO =2, MAX_SPED = 1000, PLS_NO = 5000.
I/D inclination is 2, output cycle of max. pulse is 1000pps and the no. of the output pulse is 5000.

= If IID velocity inclination is 2, 2 pulses are output on the 1st step(velocity: 50pps).
Pulse velocity is 50pps . Soime consuming is 40ms.

- 4 pulses are output on the 2nd step(velocity: 100pps) and time consumes 20ms

® By calculation in the same way, the time to reach to 1000pps is 40ms * (20-1) = 760ms,
and the no. of output pulses are 2+4+6...+36+38 = 380 units.

" Decreasing velocity inclination is 2, thus 380 units of pulses are needed.

© The no. of pulses in the uniform velocity region are 5000-380-380=4,240 units.

+ Whole spent time is 57,600ms

Acceleration Uniform velocity Deceleration
Time:760ms Time:4,240ms Time:760ms
Pulses:380 Pulses:4,240 Pulses:380
-~
velocity
2nd step
1st stefd
/*;
g Acceleration step : 19 Deceleration
50 S ................................... >
i 1\ — Time
40ms

Example) Acceleration is 2.

If the increasing velocity inclination goes bigger, the increasing time and pulse go bigger by direct proportion
to inclination. Then be careful of an occurring of the function block error when the no. of I/D velocity pulse
becomes bigger than the no. of whole pulse.
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(2)  Output Direction

Input type of servo motor driver or stepping motor driver is subdivided into 2. Output direction of control can be

selected in the pulse output function block.
a)  Selecting method of output direction

(@ When driver gets input forward direction pulse and reverse direction pulse contact point, and the

forward/reversedirection signals one levels.

Output pulse |
(%Q0.0.0) | |
Output dir. |
(%Q0.0.1)
P Forward direction output - Reverse direction output
<« »
] Set velocity = 1Kpps
velocity
) Decreasing
|ncreasmg acceleration : 1
acceleration : 1
Initial position Set position = 5000
(velocity Profile)

(Example of a program)

7-
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(b)  Driver gets input forward direction pulse and reverse direction pulse through different contact points.

el L L L

direction |__
(%QX0.0.0)

Reverse

direction

0,

(%QX0.01 ‘ Forward operation . M Reverse operation -

- Lt

. i A Target velocity = 1Kpps

orwar

direction

: Target position =5000
Reverse dir. starl
point
Z >
Time
Target position=10000
Reverse )
direction Forward  dir.
Start point
v Target velocjty = 1Kpps
Velocity Profile

Forward dir. Pulse input Reverse dir. Pulse input

(Example of a program)
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7.1.3. Pulse Catch Function

In the base unit, 8 points of pulse catch input contact points(%1X0.0.0 ~ %IX0.0.7) are internalized. Through using this
contact point short pulse signal, short as 0.2ms, can be taken which can not be executed by general digital input.

1) Usage

When narrow width of pulse signal is input, a trouble occurs which can not be executed by general digital input, so the
operation does not perform as user's intention. But in this case through pulse catch function even narrow interval of pulse
signal as 0.2ms min can be executed.

2) Operating Explanation

input signal

input image data

scan 1 scan 2 scan 3

step executing contents

scanl CPU senses input when pulse signal, min. 0.2ms, is input, then saves the status.

scan? used to tum on the region of input image

scar3 used to tum off the region of input image

3)  using method
(1) click twice the basic parameter on the project window of GWMIN
(2)  Select no. to use for pulse catch input of the basic parameter window.
For details of GMWIN refers to the manual.
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Basic Parameter

Configration(PLC) Name :

FLC Yer: v1.0

[T Can'tpause by key

—Restart Mode

" Cold Restart

& Warm Restart

| LIMMAMED

v Remote Access Right

~Input Property
Software Qniof Delay Time:

Pulse Cateh Input (310,04

(A I I ol I
0 1 2 3 4 5 B 7

~Resource(CPLU) Property
Marme

Resaurce I RESD

Scan W.D Timer
200 ms

Ok I Cancel | Help

1) 8 points can be used to designate the pulse catch input. The input address is from %IX0.0.0 to %IX0.0.7.

2) General digital input operates f it is not designated as pulse catch input.
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7.14. InputFilter Function

External input of GM7 selects input on/off delay time. from the range of 0-15ms of GMWIN. Credibility secured system may
be established by adjustment of input correction no. through using environment.

1) Usage
Input signal status affects to the credibility of system in where noise occurs frequently or pulse width of input signal affects
as a crucial factor. In this case the user sets up the proper input on/off delay time, then the trouble by miss operation of

input signal may be prevented because the signal which is shorter than set up value is not adopted.

2) Operating Explanation

input on/off ielay tjfﬂe.(filter time)

input
sianal
inputimage data

input  signal
inputimage data \

narrower width pulse than input correction no. is not considered as input signal

time

W

N\

3) Using method
(1) Click twice the basic parameter on the project window of GMWIN.

The value of filter can be set up as unit of 1ms to the input on/off delay time of the basic parameter window.(Input
on/off delay time is set up as default value of 8ms)

(3)  Setupinput on/off delay time is conformed to all input is used.

Basic Parameter

Canfigration{PLC) MName | UNNAMED
FLC Wer.: Wi v Remote Access Right
- nput Propety
[ Conitunuiss hekey """'éaf‘t.;f;are Oniof Delavn'.lii;n"g;"»....,_':

~Restart Mode —
Pulge Catch Input (3610.0.x):
" Cald Restart
BB S S B
& YWarm Restart

0 2 3 4 5 e F

-Resource(CPL Froperty

Mame ScanW.D Timer

Resource IRESD 200 me
Ok I Cancel | Help
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7.1.5 PID control function

1) Introduction

This chapter will provide information about the built-in PID (Proportional Integral Differential) function of GM7 Basic Unit.
The GM?7 series does not have separated PID module like GM3 and GM4 series, and the PID function is integrated into
the Basic Unit.

The PID control means a control action in order to keep the object at a set value (SV). It compares the SV with a sensor
measured value (PV : Present Value) and when a difference between them (E : the deviation) § detected, the controller
output the manipulate value (MV) to the actuator to eliminate the difference. The PID control consists of three control
actions that are proportional (P), integral (1), and differential (D).

The characteristics of the PID function of GM7 is as following;

- the PID function is integrated into the CPU module. Therefore, all PID control action can be performed with F/B
(Function Block) without any separated PID module.

- Forward / reverse operations are available

- P operation, Pl operation, PID operation and On/Off operation can be selected easily.

- The manual output (the user-defined forced output) is available.

- By proper parameter setting, it can keep stable operation regardless of external disturbance.

- The operation scan time (the interval that PID controller gets a sampling data from actuator) is changeable for
optimizing to the system characteristics.

Manual MV
v
MV Manipulaion |  Q D/A +—p| Control
Set Value | > I © 14 | j
PID value converting object
calculation module '
Automated MV
Present Value ]
A
AD converting
module Sensor

<Figure 21> Flowchart of PID control system
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2)  Specification

(1) Control operation

a) Proportional operation (P operation)

@
()

©

P action means a control action that obtain a manipulate value which is proportional to the deviation (E : the
difference between SV and PV)

The deviation (E) is obtained by multiplying a reference value to the actual difference between SV and PV. It

prevents the deviation from a sudden change or alteration caused by external disturbance. The formula of
deviation is as following;

MV =Kp [b” Sv- PV]
Kp : the proportional constant (gain)
b: reference value
SV: set value
PV: present value
When E happens, MV by P operation is like <Fig 21>

Time
i\
[T o ——m
f | Kp xE |
SV
Time

<Fig 2-1> MV by P operation

If the Kp is too large, the PV reaches to the SV swiftly, but it may causes a bad effect like oscillations shown in
the Fig. 2.2

If the Kp is too small, oscillation will not occur. However, the PV reaches to the SV slowly and an offset may
appear between PV and SV shown in the Fig. 2.3.

The manipulation value (MV) varies from 0 to 4,000. User can define the maximum value of MV (MV_MAX)
and minimum value (MV_MIN) within the range 0 ~ 4,000.

When an offset remains after the system is stabilized, the PV can be reached to the SV by adding a certain
value. This value is called as bias value, and user can define the bias value
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. o Ty
P
|
Y N TR N e et
-— Py
| .
1 .
s, y
Fig. 2.2 When the proportional constant (Kp) is large
'd e o
Py
|
I
Qg ! Y
P P T S R S e e S ; >3l
'
II
|: - Time
. J

Fig. 2.3 When the proportional constant (Kp) is small

b)  Integral operation (| operation)

@

With integral operation, the manipulate value (MV) is increased or decreased continuously in accordance time
in order to eliminate the deviation between the SV and PV. When the deviation is very small, the proportional
operation can not produce a proper manipulate value and an offset remains between PV and SV. The integral
gperation can eliminate the offset value even the deviation is very small.

The period of the time from when the deviation has occurredin | action to when the MV of | action become
that of P action is called Integration time and represented as Ti.
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(b) Integral action when a constant deviation has occurred is shown as the following Fig. 2.4.

~,
]
| E
[ |
T
Dieilaton S
—p= Tiime
———— M\ of P adion +| aciion
-
-
- MY al | actian
'
1
Kp * E |~—e————— MW of O .acgon
]
(" . : L
I Bi ] —_— Tima
5 w

Fig. 24 The integral action with constant deviation

(c) The expression of | action is as following;

Kp .
MV:—OEdt
Ti

As shown in the expression, Integral action can be made stronger or weaker by adjusting integration time (K

in | action.

That is, the more the integration time (the longer the integration time) as shown in Fig. 2.5, the lesser the

quantity added to or subtracted from the MV and the longer the time needed for the PV to reach the SV.

As shown in Fig. 2.6, when the integration time given is short the PV will approach the SV in short time since
the quantity added or subtracted become increased. But, If the integration time is too short then oscillations

occur, therefore, the proper P and | value is requested.

(d) Integral action is used in either Pl action in which P action combines with | action or PID action in which P and

D actions combine with | action.

-

SV

S a
PY

Time

Fig. 25 The system response when a long integration time given
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Fig. 26 The system response when a short integration time given

c) Derivative operation (D action)

(6) When a deviation occurs due to alteration of SV or external disturbances, D action restrains the changes of the
deviation by producing MV which is proportioned with the change velocity (a velocity whose deviation changes
at every constant interval) in order to eliminate the deviation.

» D action gives quick response to control action and has an effect to reduce swiftly the deviation by applying a
large control action (in the direction that the deviation will be eliminated) at the earlier time that the deviation
oceurs.

» D action can prevent the large changes of cantrol object due to external conditions.
(f) The period of time from when the deviation has occurred to when the MV of D action become the MV of P

action is called derivative time and represented as Kd.
(@ The D action when a constant deviation occurred is shown as Fig. 2.7.

i - i
Duviation Time
&
Menipulation quantiy
T Kp-E | AR
|
o | Ed —_——
Manipulation quantity |----—_ .-.I Time
|
. il

Fig. 27 Derivative action with a constant deviation
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(h)  The expression of D action is as following;

MV = Kp” 9 %E
dt

(i) Derivative action is used only in PID action in which P and | actions combine with D action.

d) PID action

(@ PID action controls the control object with the manipulation quantity produced by (P++D) action
(b) PID action when a given deviation has occurred is shown as the following Fig. 2.8.

b=t

-
|}
| 1 =
Deviation —= Time
PID action
My : | action
Pl action
e P action
b D action

— = Time

N J

Fig. 28 PID action with a constant deviation
e) Forward / Reverse action

(c) PID control has two kind of action, forward action and reverse action. The forward action makes the PV
reaches to SV by outputting a positive MV when the PV is less than SV.
(d) A diagram in which forward and reverse actions are drawn using MV, PV and SV is shown as Fig. 2.9.

/ ™\

|

My i

Reverse action  srs& actian

=

Forward action  jard acfion

L asccsassscnananssnasas Y

—

Fig. 29 MV of forward / reverse action
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(6) Fig 2.10 shows examples of process control by forward and reverse actions, respectively.

( ™)
I;empemlur:: Py I.n=.lr!1|:-e*ri|lurf='jl
k/ sV R o &
Uf’ﬁ_ “\U/_“-x_f-\ ! n,\
PV
* Rewerse action "5; '5;3'71"“9? e “Forward action (for Heating) “ g
b i

Fig. 2-10 PV of forward / reverse action

Reference value

In general feedback control system shown as the Figure 210, the deviation value is obtained by the difference of
PV and SV. P, |, and D operations are performed based on this deviation value. However, each of P, |, and D
operations se different deviation values according to the characteristics of each control actions. The expression
of PID control is as following;
t
MV = Kng +i_@Ei(s)ds+Td dEdu
Ti dt H

MV : Manipulate value

K: Proportional gain

Ti: Integral ime

Td: Derivative time

Ep: Deviation value for proportional action
Ei: Deviation value for integral action

Ed: Deviation value for derivative action

The deviation values of P, I, and D action is described as following equations;

Ep=b” SV- PV
Ei=SV- PV
Ed=- PV

The b of the first equation is called as reference value. It can be varied according to the load disturbance of
measurement noise.

SV MV PV
PID Process

Fig. 211 Diagram of simple feedback system
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9)

The figure 2.11 shows the variation of PV according to the several different reference values (b). As

shown in the Fig. 2.11, the small reference value produces small deviation value, and it makes the control system
response be slow.

In general, control system is required to be adaptable to various external / internal changes. Especially, it should
shows a stable transient response with the sudden change of the SV to be robust to load disturbances and/or
measurement noise.

A

PV

SV

Time
Figure 2-11 The Pl control with several reference values

Integral windup

All devices to be controlled, actuator, has limitation of operation. The motor has speed limit, the valve can not flow
over the maximum value. When the control system has wide PV range, the PV can be over the maximum output
value of actuator. At this time, the actuator keeps the maximum output regardless the change of PV while the PV
is over the maximum output value of actuator. It can shorten the lifetime of actuator.

When the | control action is used, the deviation term is integrated continuously. It makes the output of | cantrol
action very large, especially when the response characteristic of system is slow.

This situation that the output of actuator is saturated, is called as “windup”. It takes a long time that the actuator
retums to normal operating state after the windup was occurred.

The Fig. 2-12 shows the PV and MV of PI control system when the windup occurs. As shown as the Fig. 2-12, the
actuator is saturated because of the large initial deviation. The integral term increase until the PV reaches to the
SV (deviation = 0), and then start to decrease while the PV is larger than SV (deviation < 0). However, the MV
keeps the saturated status until the integral term is small enough to cancel the windup of actuator. As the result of
the windup, the actuator will output positive value for a while after the PV reached to the SV, and the system show
a large overshoot. A large initial deviation, load disturbance, or mis-operation of devices can cause windup of
actuator.
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pv 4
PV
SV
> Time
>
Time
MV (without windup)
MV (with windup)
Integral term
Proportional term T T T T T T T

There are several methods to avoid the windup of &tuator. The most popular two methods are adding another
feedback system to actuator, and using the model of actuator. The Fig. 213 shows the block diagram of the anti-
windup control system using the actuator model.

As shown in the Fig. 2-13, the anti-windup system feedback the multiplication of gain (1/Tt) and Es to the input of
integral term. The Es is obtained as the difference value between actuator output (U) and manipulation value of PID
controller (MV). The Tt of the feedback gain is tracking time constant, and it is in inverse proportion with the
resetting speed of integral term. Smaller Tt will cancel the windup of actuator faster, but too small Tt can cause anti -
windup operation in derivative operation. The Fig. 2-14 shows several Tt value and PV in the Pl control system.
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Actuator model
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Fig. 213  The block diagram of anti-windup control system

N Tt=3
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N/
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Time

Fig. 214 The PV output characteristics with different Tt values.

(2) Realization of PID control on the PLC

In this chapter, it will described that how to get the digitized formula of the P, I, and D terms. Then, the pseudo code of
PID control will be shown.

a) Pcontrol
The digitized formula of P control is as following;

P(n) = K[b' sv(n) - PV(n)] n : sampling number
K': proportional gain constart
b : reference value
SV : set value

PV : present value
b)I control

The continuous formula of | control is as following;
K ¢
I (t) =— Qe(s)ds!() : integral term
Ti Qe

K : proportional gain constant

Ti: integral ime

€(s) : deviation value

By deviation about t, we can obtain;
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K
— = T—ee (SV —PV) : deviation value

The digitized formula is as foIIowing
I(n+1)- 1(n) _
h T

I(n+1) =|(n)+?e(n)

e( N) h : sampling period

c) Decontrol
The continuous formula of derivative term is as following;
Ti
. dp5,p=-kd¥
N dt dt

N : high frequency noise depression ration
y : the object to be controlled (PV)

The digitized formula is as following (Use Tustin approximation method)

_ 2Td - hN 2KTdN
D(n) =~ D~ - —— hN[y() y(n- D]

d) Pseudo code of PID control

The pseudo code of PID control is as following;
- Step 1 : Get constants that are used for PID operation

. . h _
Bi = K ﬁ.mtegralgaln
(27 Td- N" h)
(27 Td +N" h)
_ (2" K" N" Td)
(2" Td +N” h)

Ad =

 derivation gain

A0 = ﬂ - anfiwindup gain
Tt

- Step 2 : Read SV and PV value
PV = adin(chl)
- Step 3: Calculate the proportional term.
P=K (" SV-PV)
- Step 4 : Update the derivative term. (initial value of D = 0)
D=As" D-Bd " (PV-PV_old)
- Step 5 : Calculate the MV. (initial value of 1 = 0)
MV=P+1+D
- Step 6 : Check the actuator is saturated or not.
U =sat(MV, U_low, U_high)
- Step 7 : Output the MV value to the D/A module
- Step 8 : Update the integral term.
I=1+bi” (SV=PV)+A0 " (U=MV)
- Step 9 : Update the PV_old value.
PV_old=PV
3) Function block

For the PID operation of GM7, following 2 function blocks are included in the GMWIN software. (version 3.3 or later)

No Name Description
1 PID7CAL Perform the PID operation
2 PID7AT Perform the auto tuning operation
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1. GM7 PID function blocks do not support array type.

2. Refer the GMWIN manual for the registration and running of function block.

(1)  The function block for PID operation (PID7CAL)

a) Description of F/B

Function block

BOOL —
BOOL —
BOOL —
INT —
INT —
INT —
BOOL —
BOOL —
BOOL —

UINT —
UINT —
UINT —

UINT —
UINT —
UINT —

UINT —
UINT —
UINT —
UINT —

PID7CAL -

EN DONE — BOOL
MAN MV|— INT
D/R STAT— USINT
SV Q_MAX— BOOL
PV Q_MIN|— BOOL
BIAS
EN_P
EN_I
EN_D

P_GAIN
|_TIME
D_TIME

REF
TT
N

MV_MAX
MV_MIN
MVMAN
S_TIME

Description
Input
EN : enable signal of the PID6CAL F/B
MAN : manual operation mode
(0:auto, 1: manual )
D /R : select direction of operation
(0: forward, 1 : reverse )

SV(*1) : set value data input
(input range : 0 ~ 4000 )

PV(*1) : present value data input

BIAS (*2): feed forward or offset value input for

disturbance compensation

(input range : 0 ~ 4000 )

EN_P(*3) : enable signal of proportional control
(0: disable, 1: enable )

EN_I(*3) : enable signal of integral control
(0:disable, 1: enable)

EN_D(*3) : enable signal of derivative control
(0: disable, 1: enable)

P_GAIN(*4) : the proportional gain constant
(range : 0.01 ~ 100.00 )

|_TIME(*5) : the integration time
(range : 0.0 ~2000.0)

D_TIME(*5) : the deviation time
(range : 0.0 ~2000.0)

MV_MAX : the maximum value of MV
(range : 0~4000)

MV_MIN : the minimum value of MV
(range : 0~4000)

MVMAN : the input data of manual operation mode
(range : 0~4000)

S_TIME(*6) : operation scan time
(range:0.1~10)

REF(*7) : the reference value
(range:0.1~1)

TT(*8) : tracking time constant
(range : 0.01 ~10.00)

N(*9) : high frequency noise depression ratio
(range:1~10)

Output

DONE : completion flag of PID operation

MV : output manipulation value
(range : 0~4000)

STAT : eror code output

Q_MAX : shows MV is limited with maximum value

Q_MIN : shows MV is limited with minimum value
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b)

(1)

SV (setting value : the designated value) and PV (process value : present value) of GM7 PID operation have
the range 0 ~ 4000. The range is set with the consideration of the resolution of A/D and D/A module of GM7
series (12 bits) and offset v alue.

The BIAS data is used for the compensation of offset in the proportional control.

In GM7, only the following 4 operation modes are available. Other operation modes, such as PD or I, are not
pemitted.

No. EN_P EN I EN D Operation
1 1 (enable) 0 (disable) 0 (disable) P operation
2 1 (enable) 1 (enable) 0 (disable) Pl operation
3 1 (enable) 1 (enable) 1 (enable) PID operation
4 0 (disable) 0 (disable) 0 (disable) On/Off operation

The GM7 can handle only integer, not the floating point type. Therefore, to enhance the accuracy of PID
operation, the PID6CAL function block is designed to input the P_GAIN data as the 100 times scaled up. For
example, if the designated P_GAIN is 98, actual input data of P_GAIN should be 9800. If the designated
P_GAIN s 10.99, input 1099 to the P_GAIN.

|_TIME and D_TIME are 10 times scaled up. For example, input 18894 if the designated |_TIME value is
1839.4. The range of actual input is 0 ~ 20000.

S_TIME is the period of reading data (sampling), and also 10 times scaled up. Generally, it should be
synchronized with external trigger input (EN input of function block) to perform proper PID operation. The range
of sampling time is 0.1 ~ 10 seconds, and actual input range is 0 ~ 100.

REF may be useful parameter according to the control system type, especially velocity, pressure, or flux control
system. The REF input is also 10 times scaled up, and the actual range is 0 ~ 10.

TT (tracking time constant) parameter is used to cancel anti-windup operation. The range of TT is 0.01~ 10 and
the actual input range that are 100 times scaled up is 0 ~ 1000.

N (high frequency noise depression ratio) parameter is used for derivative control operation, and shows the
ratio of high frequency noise depression. If there is a lot of high frequency noise in the control system, select
the N value as higher value. Otherwise, leave the N parameter as 1. The range of N is 0 ~ 10 and it is not
scaled up, so input the designated value directly.

The error code of PID7CAL F/B
The following table shows error codes and descriptions of PID7CAL function block.

Error code -

(STAT outpu) Description Countermeasure

0 Normal operation

1 SVis out of range Change the SV within 0 ~ 4000

2 MVMAN is out of range Change the MVMAN within 0 ~ 4000

3 P_GAIN is out of range Change the P_GAIN within 0 ~ 10000

4 |_TIME is out of range Change the |_TIME within 0 ~ 20000

5 D_TIME is out of range Change the D_TIME within 0 ~ 20000

6 S_TIME is out of range Change the S_TIME within 0 ~ 100

7 REF is out of range Change the REF within 0 ~ 10

8 TT is out of range Change the TT within 0 ~ 1000

9 N is out of range Change the N within 0 ~ 1000

10 EN_| and/or EN_D issetas 1 | Only P, PI, and PID controls are available. Please
when EN_Pis 0 change the setting of EN_P, EN_I, and EN_D.
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1. Please be careful to input 100 times scaled up values for P_GAIN and TT.
2.|_TIME, D_TIME, S_TIME, and REF are 10 times scaled up, not 100 times.

(2)  Auto tuning function block (PID7AT)
a) Description of F/B

Function block Description

Input
EN : enable input of function block
SV(*1) : set value (goal value) data input

(range : 0 ~ 4000)
PV (*1): present value input
(range : 0 ~ 4000)
PID7CAL S_TIME(*2) : scan time input (sampling interval)
BOOL — En DONE — BOOL (range : 0 ~ 100)
MV — INT RIPPLE(*3) : select the wave form to be used for auto
INT  — RIPPLE srar — USINT o tuning operation. Select 1 in general case.
utput
INT — sP END L BOOL DONE:Tum on whenever the auto tuning operation
is completed.
INT ~ — pv p L unt END : Turns on when the F/B operation is
completed with no ermor, and keep the status
UNT  — S_TIME b — UNT until next F/B execution
Dl unt STAT : shows the error code
MV : the manipulated value of current loop on which
the auto tuning operation is performed.

(range : 0 ~ 4000)
P : the proportional gain constant obtained by auto
uning operation. (range : 0.01 ~ 100.00)
| : the integral time constant obtained by auto tuning
operation.
D . the derivative time constant obtained by auto
tuning operation

*1) SV (setting value : the designated value) and PV (process value : present value) of GM7 PID operation have the
range 0 ~ 4000. The range is set with the consideration of the resolution of A/D and D/A module of GM7 series
(12 bits) and offset value. When setting the SV or PV, please be careful convert the analog value of contral
object (temperature, velocity, etc.) to digital value that are the output of A/D convert module. For example,
assume that PID control is used for temperature control with Pt100 (operation range : 0 °C ~ 250 °C), and the
goal value is 100 °C. The equivalent digital output of A/ID module (voltage output range : 1 ~ 5V) is 1600 if the
A/D module outputs 0 (1V) with 0 °C, and 4000(5V) with 250 °C. Therefore, the input of SV should be 1600, not
2.

*2) S_TIME is the period of reading data (sampling), and 10 times scaled up for more precious operation. Generally,
it should be synchronized with external trigger input (EN input of function block) to perform proper PID operation.
The range of sampling time is 0.1 ~ 10 seconds, and actual input range is 0 ~ 100.

*3) The GM7 perform auto-tuning operation based on the frequency response method. PID parameters are obtained
by On/Off operation during 1 cycle of PV variation. The RIPPLE parameter shows at which cycle the CPU
module will perform auto-tuning operation. If 0 is selected, the CPU will get PID parameters during the first
cycle of PV variation. If 1 is selected, the second cycle will be used. (refer Fig. 31 for detailed information)
Other choice of RIPPLE parameter is not allowed. In general case, select 1 for proper auto-tuning operation.
The On/Off operation will be occur at the 80% of PV value.
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A

Perform A/T operation at the 15t cycle Perform A/T operation at the 2™ cycle

<

80% of PV

Fig.3-1 The ripple parameter

a) Ermor codes of auto-tuning function block (PID7AT)
The following table shows error codes and descriptions of PID7AT function block.

Error code
(STAT output)

Description

Countermeasure

0

Normal operation

1

SVis out of range

PV s out of range

Change the SV within 0 ~ 4000

It may caused by fault of A/D module. Check the A/D
module.

S_TIME is out of range

Change the S_TIME within 0 ~ 100

32

Ripple is out of range

Change the Ripple to 0 Or 1.
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4)  Program Example

(1)  System configuration

G/M Base unit G/F-ADHA
GMWIN
(V3.3 or later) I—MAL_DC4~20mA
] RS-232C - __PV: DC4~20mA (1~5v)
/—\ ignal transforming (1~5V)
I .
dedee
Temp. Sensor
Electric oven
(0~200°C)

Heaterm

Transformer

(2) Initial setting

a) PID operation parameters

(@ Auto/Manual operation setting : Auto

(b) Forward/Reverse operation  : Forward

(c) SV setting : 1600 (100°C)

(d) BIASsetting : O (If only P control is used, input proper value other 0)

() EN_P,EN_I,EN D setting :EN _P=1,EN I=1, EN_D=1 (PID operation)

() REF,TT,N :REF=10, TT=1000, N=1

@ MV_MAX, MV_MIN, MVMAN : MV_MAX=4000, MC_MIN=0, MAMAN=2000
(h) S_TIME:S_TIME=100 (sampling time = 10 seconds)

b)  Autotuning parameters

(@ PV setting : 1600 (100°C)

(b) S_TIME:S_TIME=100 (sampling time = 10 seconds)
c) AD module setting

(c) Channel seting : use channel 0
(d) Outputdatatype :—48~4047
(e) Input processing : Sampling
d)  D/A module setting
() Channel seting : use channel 0
(3) Program Explanation
a) Use only PID operation (without A/T function)

(@ Convert the measured temperature (0 ~ 250°C) to current signal (4 ~ 20mA), and input the current signal to
the channel 0 of AD module. Then, the AID module converts the analog signal to digital value (0 ~ 4000)

(h) PID6CAL function block will calculate manipulate value (MV : 0 ~ 4000) based on PID parameter settings
(P_GAIN, I_TIME, D_TIME, efc.) and PV from A/D module. Then, the calculated MV is output to the channel 0
of D/A module.

(i) D/A module will convert the MV (0 ~ 4000) to analog signal (4 ~ 20mA) and output to the actuator (power
converter).
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b)  Use PID operation with AT function

() Convert the measured temperature (0 ~ 250°C) to current signal (4 ~ 20mA), and input the current signal to
the channel 0 of A/D module. Then, the A/D module converts the analog signal to digital value (0 ~ 4000)

(k) AIT function block will calculate manipulate value (MV : 0 ~ 4000) based on the SV and PV from A/D module.
Simuttaneously, the AT module will calculate P, and D parameters.

(I) The END output of A/T module will be 1 when the AIT operation is completed. Then, PID module will start
operation with PID parameters that are cdculated by AT module.

(m) D/A module will convert the MV (0 ~ 4000) to analog signal (4 ~ 20mA) and output to the actuator (power

converter).

G7F-ADHA module is supplied 2channels for AID exchange and 1channel for D/A exchange module.

Program

a) Incase of using PID function only.

@Pruject Program Edit Toolbox Compile Onllne Dehug Window Help

.Di.‘*DIDI D!"@IE‘!_J__I 5

B[ =] BR|

FIO7_CAL =
PIDTAL | -—al
EM D:NEI~ WM )
i.. " mr fod
it
Fon 2 I 1 SLUTST#-TIa o .DR smr o
Fiom 3 0 .CH DATA 000 8% M
% 1rk
ADREAD.D
R 4 | ADLNL Y| AR M b
R & 0 -BIMS Sy
}0_READ.D Tou 1 .
| ToE T Tnto Tow | Trigger occurs N
Fion 6 I—| —L =N ula for PID7_CAL 1 ENP
Ron 7 s .pT Erp | ineverviOsec. 1 EHI 19
I i ¥
Fion B 1 .END
=
Fion 3 | Eﬂmﬂ%l B0 P =
I r IR R}
Ao 10 | 1 . SLOTSTAT B0 LTI &
Ron 11 I TR 70 DTl it
PID7 AL
Ron 12 | W 0 REF {F}
Fon 13 o T 1)
| CRET
w14 _PII_D?_CALMV 1 M
I is input to use o
Rt fE voltage transformer. 4000 MM
I i oty
Row 16 0 WM
I It
Riom 17 0 - W
I S_TIME should be same H
Rim 18 with PID7_CAL Event 0o &7l
I (In example 10 sec) L3
Ron 19 I .
|Sets the zooming level | GMY Stop | R28,.C18 [Edit




Chapter 7 Usage of Various Functions

b)  In case of using combined function of PID operation and Auto tuning.

This program is an example of PID operation performing with computed P,I,D values by the auto tuning performing.
It is performed in 80% d auto tuning SV, PID process is performed from 80% of SV.

TS

3] 3] o] - |ml]s] LI i) Sl B
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7.1.6 External InterruptFunction

In GM7 Series can perform max 8 poaints of external contact task by using input of base unit without special interrupt module.

1) Usage

This function is useful to execute a task program has been set to an extemal input signal.

2) Operating Explanation

—

External input signal

Scan program >
In case of occurrence of external /

interrupt  signal pause being
executed scan program and

process interrupt program

3) Function

External

point task program.

contact

(1) Max. 8 points can be used to external interrupt input within %I1X0.0.0 t0%I1X0.0.7.

(2)  Inputting 8points of base unit are set functons like following.

Scan program >

AN

End the interrupt program
process then resume to
executer scan program

00 01 02 03 04 05 06 07

i Aphase B-phase Preset

High speed counter
Input Input Input
External interrupt task . . . . ° . . .
Time driven task
Internal interrupt task
8points are available

(3) Max, 8points of external contact point task are available to use. But the no. of them is decreased by using other task.
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(@) Designate contact point, no. of priority and movement condition of the task program which is moved by interrupt
inputting.

TaskMame ExT1 0k
Task Mumber ; I Cancel
— Condition Help
" Single :
= Edge ) Level B
" Intereal : I lm,i
& Interrupt: | BH00-1 |Rising =]
/I_ HSC /
// /I
interrupt input contact No. interrupt input executing condition Executing priority of
Rising task program
Falling
Rising/Falling

(5) Execute priority of task program. For the details, refer to GMWIN manual.

1) In case of GM7, executing priority of task can not be set equally, the following message occurs if the priority is
set equally.

Q In GME or GMY type, you can't use two tasks which are same with their priority orders,
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7. 2 Special module

721AD- D/A Combination module

1) Performance specifications

The performance specification

of the analog mixture module are following.

ltem Specifications
Votage | DCO 10V (inputresistance morethan1 )
Input range DCO 20  (inputresistance 250Q ) Classified by
Current - - )
DC4 20 (inputresistance 250Q ) function block
Ardlg Digital output 12Bit( -48~4047)
1.Setting by jumper pin for VI selection on upper part of product
Input Voltage/Current (Up: voltage, Down: Current)
selection 2. Voltage/current selected by the program
3. When current input is used, short the V and | terminal
No. of channel 2Channels/Imodule
. \Vottage | DC+12V
Absolute max. input Carent | DC 22
votage | DCO 10V  (External load resstance 2 1)
Output range Curent DCO 20  (Extemal load resistance 510Q ) Classified by
DC4 20  (Extemalload resistance 510Q ) function block
Analog output
Voltage/Current Separated from teminal
selection eparated from termin
No, of channel 1Channel/Imodule
Absolt y Voltage | DC +12V
Solute max. outp Curent | DC+24
Votage | DCO 10V 25 (/4000)
Max. resolution curent |L2€0_20 5 (14000 )
DC4 20 6.25 (1/3200 )
Accuracy + 0.5% [Full scale ]
Max. i .
ax. conversion > [CH+ scan fime
speed
Insulat Photo coupler insulation between I/O terminals and PLC power supply
Common nsuiaion (No isolation between channels)
Connect terminal 9 Points 2 terminals
Internal current
. 2
Consumption
External power DC216 264V, 80
supply
Weight 2409

1) Offset/gain value can”tbe changed, it is fixed.
2) Analog inputting is set the current since this is manufactured.
3) Extend to use max.2 Modules
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2) Names of parts and functions
Explain about names of parts and functions

1]

WEEEEEEE

G7F—ADHA
P BT

| I T [ B SR
I\ [ TV T IV TSI~V T -l M1 |

/

No

Contents.

RUNLED

Indicate the operating status the G7TFADHA

Analog input terminal

Voltage Input Current input
CHO(INPUT) CHO (INPUT)
vo | 10 [ cown vo | 1o Jcow

When current input is used, short the V and | terminal.

Jumper pin of analog input

Input

Voltage Curent
@I‘ Input Input

Right is CH.1selecting Connect upper Connect lower parts by
left isCH. 0 selecting parts t&)r/éumper jumper pins.
Analog output terminal
Volage ouput Current output
vl vl w] - vel vl
OUTPUT OUTPUT

Only one type of output (Current or Voltage)is available on a
module

External power input terminal |

External voltage 24VDC needs to this terminal.

Extension cable |

This cable is used to connect while analog mixture module is used. .

Extension cable connector |

The connector connects extension cable when extended module is

used.
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3) Function block

(1)Type of function block and funtion

Function block

Function Remark

ADHA RD

AD420
DAHA WR

DA420

Reading A/D conversion value DCO 10v/DC4 20  Input ony

DC4 20  cument input only

Writing D/A conversion value DCO 10V/DC4 20 _ouput ony

DC4 20  cument output only

(2) Reading A/D conversion value (ADHA_RD, AD420)
Single type of function block for reading the module is performed for only one channel and the specified channel is used
to read output variable of data displayed from A/D converted digital value.

Types of

. Classifi | Variab| Data
function : Contents
block caton | le | type
B ] Execution request region of function block
drg  WE REQ  (BOOL If connected condition on then region is completed and 0 turns to 1, then function block of
reading module is executed while the program is performing
A stor STAT .
sioT lust Locatl_on no. Of. slot
1ot om Input ngng_range.1t03 .
1u o BOOL Demgnaﬂon region of using channel
Seting range:Otol
— o o Designation region of Analog input type.
drg e vl BOOL Setting range:0 or 1(0: Current selecting, 1:Voltage selecting)
AD420 isn” tused in function block.
A stor STAT
| Output  |[DONE Indicating region of A/ID conversion value.
o BOOL If reading function block is c ompleted to execute without an error then 1 is output and maintains 1
until next execution comes, butif an error occurs, 0 is output and if becomes operation stop status.
STAT Area marking error status
USINT
\When error occurs, output eror numbers.
oatA |t Area outputting AID conversion value

Dataoutputrange: 48 4047

(3) Writing DIA conversion value (DAHA WR, DA420)

Type of Variable | Data
function block o S type Conterts
_ _ Execution request region of function block
REQ [ BOOL If connected condition on this region is completed and 0 turns to 1 then function block
TRQ of writing module is executed while the program is performing.
q8or Sw stoT | usiT | Location no. of slot
1) Setting range:1 to 3
{om Input Designation regjon of analog output type
Vi BOOL . . .
- Setting range:0 or 1(0: | selecting, 1: V selecting)
— M o DA420 isn”t used in function block.
1RQ e DATA T [nput region of D/A conversion
sor s Setting range:0 to 4000
7 oA Indicating region of function block
o ooNe | BooL If writing function block is completed to execute without an error then 1 is output and
ut maintains 1 until nest execution comes, but if an error occurs, 0 is output and it becomes
operation stop status
STAT | USIT Arzla;c{(or marking error status, that outputs error number when error occurs in execution of function
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4) Wiring

(1) Caution for wiring
Make sure that external input signal of the mixture module of AC and analog I/O is not affected by induction noise or occurs
from the AC through using another cable.

Wire is adopted with consideration about peripheral temperature and electric current allowance. Thicker than Max. size of wire
AWG22 (0.3 ) is better.

If wire is put near to high temp. radiated device or contacted with oil for a long time, it may cause of electric leakage so that it
gets broken or miss-operation during wiring.

Be sureto connect with care of polarity while connecting to external 24V DC power supply.
In case of wiring with high voltage line or generation line, it makes induction failure so then it may cause of miss-operation and

out of order.
(2) Wiring example
a) Analog input
Voltage input Teminal Currentinput Terminal
Vi) V1
0 11
COMO COM1L

b) Analog output

V+

2K~1

GAND.

Less than
510Q

GND

*1 : Be sure to use two-core twisted shield wire.
* Be careful to use that analog output is 1 channel.
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5) /O converstion characteristics

(1) Analog input characteristics
a) Voltage input

4000

value

2000 j I >

Digital output value

z @
3 Y
S o
< S
o [t

ov 5V 10\ ———® nput voltage
Analog input voltage

AID conversion characteristics (voltage input)

In voltage input, digital amount 0 is output by OV input and 4,000 is output by 10V input. Therefore input 2.5mV equals to digital
amount 1, but value less than 2.5mV can’t be cawerted.

b) Current input

4000

Digital output value

2000 L —— 3 zooow ..

10 20
Analog input current = Input Current

AID conversion characteristics (Current input)

Current input OmA becomes output 0, 10mA does 2000 and 20mA does 4000. therefore input 5 equals to digital amount 1,
but value lesstan 5 can”t be converted. So abandon it
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(2) Analog output characteristics

a) Voltage output
10v
g /|
g 5V 2
B J' — E
3 =5
) E
| =3
< § i i H i : i
< 2000 2001 2002 2003 2004 2005
ov
0 2000 4000 ———p» Digital input
Digital input value

D/A conversion characteristic (voltage output)

Input of digital amount 0 outputs analog amount 0V, 4000 does 10V. Digital input 1 equals to 2.5mV of analog amount.

b) Current output

20
E 10 - 5
3 el 10005 .
- =1 H
=l g ; :
g ———— 1 I :
E E b
s = i I
< El 2000 2001 2002 2003 2004 2005

<
0 -
a 2000 4000 — g Digital input
Digital input value

DIA conversion characteristic (Current output)

In current output, digital amount 0 exchanges to OmA, and 4,000 does 20mA. Analog amount of digital input 1 equals to 5
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5) Program example
(2) Distinction program of A/ID conversion value
a) Program explanation
-When digital value of channel 0 is less than 2000, %Q0.2.0 is on.
-when digital value of channel 0 is more than 3000, %Q0.2.1 is on.
-When digital value of channel 0 is more or same than 2000 or lesser than 3000, %Q0.2.2 is on.
b) System configuration
Base Unit AD-  D/A mixture module Digital extended module

AN /d B
B

o— '\E!I_'TI_'Y

¢) Program
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(2) Program which controls speed of inverter by analog output voltage of 5 steps
a) Program explanation
-When %IX0.0.0 becomes On, 2000 (5V) is output.
-. When %IX0.0.1 becomes On, 2400 (6V) is output.
-When %IX0.0.2 becomes On, 2800 (7V) is output.
-When %IX0.0.3 becomes On, 3200 (8V) is outpu.
-When %1X0.0.4 becomes On, 3600 (9V) is output.

b) System configuration

Base Unit A/D- DIA mixture module Digital extended module

2N A R Z 2\

i
g

c) Program

=18 x|
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4) 7.2.2 AID Conversion module

1) Performance specifications
The performance specifications of the analog input module ae following.

ltem Specification
Voltage 0 10VDC (inputresistance more than 1 )
DC4 20 (inputresistance 250Q )
Current
Analog DCO 20 (inputresistance 250Q )
input 1.Setting by input terminal
Voltage/Current
) (When current input is used, short the V and | terminal)
Selection ) o ) ]
2.The function block which is used are different by input range

Digital output

12bit binary (0  4000)

25 (1/4000)

0 10vDC
Maximum
. DCO 20 5 (1/4000)
resolution
DC4 20 5 (1/3200)

Overallaccuracy

+ 0.5% [Full Scale]

Max. conversion speed

2 ICH + scantime

Max.absolute input

Voltage : £ 15V, Current: £ 25

Number of analog input point

4channels/module

Isolation

Terminal connected

Between input terminal and PLC power supply
: Photo coupler isolation
(No isolation between channels)

2 points/16 points terminal block

Weight

Current
] +5V 100mA
Consumption
Voltage DC 21.6 ~26.4V

External

Power supply Current 100
consumption
2009

Offset/Gain value can’t be changed, because it is fixed

Analog inputting is set the current since this is manufactured.

It is possible to use to extend max.2 Modules

The A/D conversion module is possible only to use in more than GM7 ROM V1.3
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2) Names of parts and functions
The Names of parts and functions of the analog input module are following.

No Contents

RUN LED
Indicate the operating status the G7TFAD2A

Analog input terminal

Voltage input Currentinput
& /

[ oo 0
[vo Joow 0] coup|
[ B of-
el
J 2] 246
—! Input

When current input is used, short the V and | terminal.

Jumper pin of analog input

Voltage input Currentinput
Input Q il "
Select
— [coo [ cn T o T s Et E
Vol onf vig o f voj o ol
-| o] - Jul-Je)-fs __
Connect left parts Connect right parts
by jumper pins by jumper pins

External power input terminal |

External voltage 24VDC needs to this terminal.

Extension cable |

This cable is used to connect while analog input module is
used..

Extension cable connector |

The connector connects extension cable when extended

module is used.
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3) The Function Block
(1) Type of Function Block and function
Function block Remark
AD2_RD DCO 10vV/DC4 20  input only(single type)
AD2A RD DCO 10V/DC4 20  input only(array type)
AD2_420 DC4 20  input only(single type)
AD2A 420 DC4 20  input only(array type)

(2) Reading the A/D conversion value(single type) : AD2_RD, AD2_420
Single type of function block for reading the module is performed for only one channel and the specified channel is used to read
output variable of data displayed from A/D converted digital value.

Types of .
fLﬁ:’tic(l)(n Cl;?;glc Variable 3?': Contents
Execution request region of function block
_ _ REQ B If connected condition on then region is completed and 0 turns to 1, then function block of
reading module is executed while the program is performing
e oer SO USNT Locaﬁon no. of slot
{sor st | nput Setting range:1 to 3
CH BOOL Desgnanon region of using channel
1% WReT Setting range:0 to 3
v Designation region of Analog input type.
Vvl BOOL Setting range:0 or 1(0: Current selecting, 1:Voltage selecting)
It isn”tused in function block AD2_420
— o — Indicating region of function block execution complete
) DONE  BOOL If reading function block is completed to execute without an error then 1 is output and
RQ O maintains 1 until next execution comes, but if an error occurs, 0 is output and if becomes
1o swi |output operation stop status.
] st uswt | AR marking eror status
CH WA When error occurs, output error numbers.
Area outputting AID conversion value
DATA INT Data outputrange: 0 4000

(3) Reading the A/D conversion value(array type) : AD2A_RD, AD2A_420
Single type of function block for reading the module is performed for only one channel and the specified channel is used to read
output variable of data displayed from A/D converted digital value.

Types of .
function Cla§5|ﬁ Variable Data Contents
block cation type

Execution request region of function bl ock

REQ BOOL | If connected condition on this region is completed and 0 turns to 1 then function block of
writing module is executed while the program is performing.

Location no. of slot

SLor USINT .
Setting range:1 t0 3
input B0 Designajjon region of using channel
CH ] Setting range:0 to 3

The number of element is 4, this number means channel number
Designation region of Analog input type.
BOOL | Setting range:0 or 1(0: Current selecting, 1:Voltage selecting)
[Aray] | The number of element is 4, this number means channel number
It isn”t used in function block AD2_420
Indicating region of function block execution complete
If writing function block is completed to execute without an error then 1 is output and
maintains 1 until nest execution comes, but if an error occurs, 0 is output and it becomes|
operation stop status
Area for marking error status, that outputs error number when error occurs in execution of function
block.

v

output| DONE | BOOL

STAT [ USINT
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T Area outputting AID conversion value
DATA [Array Dataoutputrange: 0 4000
The number of element is 4, this number means channel number

(4) Enor code on the function block
This shows errors and resolutions in accordance with them

STAT No. Descriptions Meastres

0 QOperating with no fault

Set the right number to the slot loading the AID conversion

3 The slot location numberis exceeding the proper setting range modue
4 The AID conversion module on the slotis empty Load the AID conversion module to the specified slot
5 The module loaded isn’t the AD module Load the AID conversion module to the Specified slot
6 The channel number is exceeding the proper range Specify the available channel correctly
4)Wiring
(1) Caution for wiring

Make sure that external input signal of the mixture module of AC and analog I/O is not affected by induction noise or occurs from
the AC through using another cable.

Wire is adopted with consideration about peripheral temperature and electric current allowance. Thicker than Max. size of wire
AWG22 (0.3 ) is better.

If wire is put near to high temp. radiated device or contacted with oil for a long time, it may cause of electric leakage so that it gets
broken or miss-operation during wiring.

Be sureto connect with care of polarity while connecting to exteral 24V DC power supply.

In case of wiring with high voltage line or generation line, it makes induction failure so then it may cause of miss-operation and

out of order.
(2) Wiring
Voltage Terminal Current Terminal
V1
11

*1 : Be sure to use two-core twisted shield wire.
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5) Analog/Digital conversion characteristics

(1) Analog input characteristics
a) Voltage input

4000

Q
=]
<
>
5
g
3 /] 3
S 2000 8
S g
: L/ —
3
£ g R
a) S 8
7} w
0
ov 5v 10\ ™ \oltage Input

Analog Input Voltage

AID Conversion Characteristics (Voltage Input)

In voltage input, digital amount 0 is output by 0V inputand 4,000 is output by 10V input. Therefore input 2.5mV equals to digital
amount 1, but value less than 2.5mV can’t be converted.

b) Current input

4000

2000 /
[

Digital Output Value

— P Digital Output Value
S
S

10 20
—— = Cunent Input
Analog Input Current

AID Conversion Characteristics (Current Input0 20 )

Current input OmA becomes output 0, 10mA does 2000 and 20mA does 4000. therefore input 5 equals to digital amount 1,
but value lesstan 5 can”t be converted. So abandon it
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6) Program exemple.
(1) Distinction program of A/ID conversion value
a) Program explanation
When digital value of channel 0 is less than 2000, %Q0.2.0 is on.
-when digital value of channel 0 is more than 3000, %Q0.2.1 is on.
AWhen digital value of channel 0 is more or same than 2000 or lesser than 3000, %Q0.2.2 is on.

b) The system configuration

Base Unit AID conversion module Digital extended module

C) program
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7.2.3 Analog timer

1) Performance specification

The performance specification of the analog timer module are following.

Item Specification
Number of channels 4
Output value range 8 Bit (Digital output range: 0 200)
Setting type Setting by variable resistance
Accuracy of timer + 2.0% (Accuracy about max. value)
Operation method Reading by means of using executive function block
(AT2RD)
Intemal current 50
consumption
Number  of  module | Max 3 modules
instellment
Weight 200g

2) Names of parts and functions

= _
GLOFA T H
aladlet
Bhn Cwm_Bw
-l T
E e Contents

Indicate the operating status the G7F-AT2A.
RUNLED On nomal operating
Off: DC 5V power off or the G7FAT2A module fault

Setting up the length of timer through variable resistance to every

Channel
channel.

Extension cable

Extension cable connection terminal
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3) Function block

(1)  Function of the function block

Function | Classific | Varia
X Data type Contents
block type ation ble P
Executing request region of function block.
REQ BOOL If condition, which is connected this region, is completed, then 0 becomes 1
and function block gets executed.
location no of slot
Input  |SLOT USINT Region to write slot no. which analog timer moduleis installed.
Seting range: 110 3.
Designating region of using channel
i CH USINT Designating region for no. of using timer.
DATA .
Setting range: 0t0 3
Complete status of function block execution.
DON BOOL When input condition of function block is 1, if it is completed to execute, then
E 01 is output. But when input condition is 0 and output changes to “1-0/
then related timer becomes operating stop status.
Output Indication region of error status
STAT USINT Region for output of error no. when error occurs while function block
execution,
Digital value output of timer.
DATA USINT
Output range: 0 to 200.

(2) Error list, which is occurred on, output variable STAT

No.

Cobs

Remedy

3 |Seting range exoess of ot focation no.

Desiyee ihtstiro.whichisieakd wh st imermod

5

4 |BEmpyarebgimermodiie ofdesneied st
Another module is installed which is different
fomaratgimermodie

Installing analog timer module to designated slot.

Installing analog imer module to designated slot.

6 |Sdingregonecessddamd

(Correct using channel no. designation.

4) Variable resistance handling

(1) Set up extension G7F-AT2A to CPU module and allow power supply then make program by means of analog timer

module executive function block AT2RD, after that download it to CPU module.

(20 Change CPU module to RUN mode and monitor output variable DATA value of function block AT2RD then control

variable resistance of channel which is set up on function block of G7F-AT2A.
(3)  Then output value becomes small if variable resistance turns left. And value of DATA becomes big, if it turns right.
(4) When expected timer value is output as data, stops controlling variable resistance.
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5) Program example

(1) Program explanation
Program which controls on-delay time of output contact point within 0 to 20 sec. By analog timer module.

(2) System configuration

Base Unit Analog timer module

(3) Program

- P R o e e e e iy o L e oy e S o e N o
F‘roieu:t Program  Edit Toolbox  Compile Online  Debug  Window Help Iﬁllﬂ

DlleD I Dlp@l@-;l _| _l
Zjo

TIN'EH‘U USINT TO_ DRORD_TO_ -
IR T | | BOOL | TIMER_OH —I
|—-H‘E0 DOOHE ¢ EN  EHO C o] _
=
|— I l []'l'|'Eﬁ‘3 L8] COWYERS 10 l COWYERS 10 i
Ficm 1 «SLOTSTAT DATA HO - IM1 0T M1 i o
| _f il 1t
Ficm 2 CHY .GH DATA DATA i
I | Output range:0. 200 This program converts the usint type of on delay time into time data type 'I"'l |'
-data is 0~200 and conversionl is 0 200
Fiow 3 I ! .Ipl.
Ficm 4 &
CHO_CH -I |-
TIMER_OH MIL_TIME | T | 100.0.0
Fiom & | e FE} EHO IH a; L K
I_ CONVERS 10 I | I\
Fiom & H1 < IH1 OUT = COH_DATA GOW_DATA - FT ET i
I Chang the timer length fom 0~200  to 0~2s I { )_
Fiom T il V|1 - ! !
I Using the on-delay function block for tums %g0.0.0 on {;}
Fiow B
| «| E
4 | L I )
|[Sets the zooming level [ GM? Stop [ R5.C31 [Edit
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Chapter 8 Communication Function

8.1 Dedicated Protocol Communication

8.1.1 Introduction

GM7”s builtin Cnet communication uses only GM7 base unit for a dedicated communication. That is, it
doesrt need a separate Cnet I/F module to facilitate the user-intended communication system by utilizing

reading or writing of any area in CPU, and monitoring function.

GM?7 base unit serves as follows:
- Individual/continuous reading of direct variable
- Individualicontinuous writing of direct variable
- Reading CPU status
- Monitor variables registration
- Executing monitoring

- 1:1 connection(link between GLOFA”s) system configuration GM7 base unit: RS-232C)

GM7 builtin communication function supports Cnet communication without any separate Cnet module. It

must be used under the following instructions.

1) GM7 base unit supports 1:1 communication only. for 1:N system having master-slave Format, use GM7
base unit with G7L-CUEC module connected. G7L-CUEC module supports RS-422/485 protocol

2) RS-232C communication cable for GM7 base unit is different from RS-232C cable for GMWIN in pin
arrangement and from the cable for Cnet module, too. The cable can’t be used without any treatment. For
the detailed wiring method, refer to 8.1.2.

3) It’s possible to set baud rate type and M area size in GMWIN. For the detailed information, refer to the
appendix or GMWIN manual.

&1



Chapter8 Communication Function

8.1.2 System configuration method

According to the method of connection, the system using GM7 buittin communication can be composed.
1) Connecting system configuration (link between GLOFA’s)
(1) 1:1 connection with general PC

= Communication program made by C or BASE computer language on the user”s computer, or

utility program like MMI software can be used.

GM?7 base unit
N Yz
K
= = T
= 0 !
1 RS-232C interface
- Wiing method
PC GM?7 base unit
Pin assignment And direction
( \ Pin No. Pin No. Signal
1 1 CD
2 2 RXD
1
‘ ‘ 6 3 —\ 3 ™D
2
7 -
3‘ . g 4 \ 4 DIR
[ o 5 -t - 5 SG
5
x/ 6 6 DSR
-~/ 8 8 CTS
Female Type
9 9 RI

8-2




Chapter8 Communication Function

(2) 1:1 connection with a monitoring device like PMU

PMU(LGIS)

RS-232C interface

GM?7 base unit
o\

PMU GM?7 base unit
F EEEE— Pin assignment and direction
Pin No. Pin no. Signal
@ 1 1 CD
(T 2 2 RXD
1@ ®:
@ 3 3 ™D
( X -
'@ o: 4 \ 4 DIR
‘@
:® L B 5 ™ s SG
\\/ 6 6 DSR
. J
8 8 CTS
Female Type
9 9 RI

83




Chapter8 Communication Function

(3) 1:1 connection with other GM7

For the detailed inFormation, refer to 8.1.7 ““1:1 Dedicated Protocol Communication. ™

P\

GM7 base unit

i

RS-232C interface

[P\

GM7 base unit

i

A
K

Male Type

GM?7 base unit GM?7 base unit
Pin assignment and direction

Pin no. Pin no. Signal
1 1 CD
2 2 RXD
3 3 ™D
4 ~ > DIR
5 - > 5 SG
6 6 DSR
7 7 RTS
8 8 CTS
9 9 RI
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8.1.3 Frame Structure

1) Base Format

(1) Request frame(external communication device — GM7 base uni)

(Max. 256 Bytes)

Header . Command . Tail Frame check
Station | Command Structurized dataarea

(ENQ) type (EOT) (BCC)

(2) ACKResponse frame (GM7 base unit —  external communication device, when receiving data

normally)

(max. 256 Bytes)

Header . Command . Tail Frame check
Station | Command Structurized data area or null code
(ACK) type (ETX) (BCC)

(3 NAKResponse frame (GM7 base unit — external communication device, when receiving data

abnormally)
(max. 256 Bytes)

Header Command Tall Frame check
Station | Command Error code (ASCII 4 Byg)
(NAK) type (ETX) (8CC)

1) Used control codes are as follows. Be familiar with the following control codes. Because they are importantly

used for communication.

[Control codes]

Codes Hex value Name Contents
ENQ HO5 Enquire Request frame initial code

ACK HO6 Acknowledge ACK response frame initial code
NAK H15 Not Acknowledge NAK response frame initial code
EOT Ho4 End of Text Request frame ending ASCII code
ETX HO3 End Text Response frame ending ASCII code
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1) The numerical data of all frames are ASCII codes equal to hexadecimal value, if there”s no clear
statement. The terms in hexadecimal are as follows.
- Station No.
- When the main command is R(r) or W (w) and the command type is numerical (means a data type)
- All of the terms indicating size of all data in the Formatted data area.
- Monitoring registration and command registration number of execution commands.

- All contents of data

1) If it is hexadecimal, H is attached in front of the number of frames like H01, H12345, H34, H12, and H89AB.
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1)  Sequence of command frame

(1)  Sequence of command request frame

ENQ  Station No. Command Fomated data EOT | BCC (PLC ACK response)

> ACK | StaionNo. | Command | Dataornul ETX BCC

» | NAK | StaionNo. | Command | Ermorcode ETX BCC

(PLC NAK response)

(2)  Sequence of Download/upload frame
ENQ  Station No. Start Command ‘ Data | EOT ‘ BCC

ACK | StationNo. | Command | Dataornul ETX BCC

ENQ StaonNo. | Command Fomatted data | EOT | BCC (Down/upload command frame No. H0001)

ACK | StaionNo. | Command | Dataornul ETX BCC

ENQ  StaonNo. | Command Fomatted data | EOT | BCC (Down/upload end command frame No. HFFFF)

ACK | StaionNo. | Command | Dataornul ETX BCC
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8.1.4 List of commands

Command list for direct communication.

Division Command
Main command Command type Treatment
ftem Code | ASCllcode Code | ASCII code
Indivisual H72 Reads direct variables of Bit, Byte, Word and
Reading 1R) SS 5353 Dword type.
| reading (H52) W
direct . Reads direct variables of Byte, Word and Dword
Continuos H72 . ) ! . o
variable (R) SB 5342  |type in block unit.(Continuous reading Bit is
reading (H52) unavailable)
Indivisual H77 Writes data to direct variable of Bit, Byte, Word
Wiiting w(W) SS 5383 | and Dword type.
. writing (H57)
direct . Writes data to direct variable of Byte, Word and
Continuos H77 . .
variable w(W) SB 5342 |Dword type in block unit.
writing (H57) (Continuous reading Bit is unavailable)
CPU W73 Reads flag list like PLC operation status ad error
Status readi 1R) H53 ST 5354  [inFormation. (For detailed flag contents, refer to
S feadng (H53) GM7 manual).
o Command
Division
Main command Register No. Treatment
tem Code | ASCII code Register ASCII code
Monitoring variable H78 . . .
register X(X) HE8 HO0~H09 | 3030 ~ 3030 | Register variables to monitor.
Execgtlon of y(Y) H79 HO0~H09 | 3030 ~3039 | Execute registered variables to monitor.
monitoring (H59)

1) GM7 base unit identifies capitals or small letters for main commands, but not for the others.
2) If if s @ main command in capitals, it calculates BCC value. But if it’s not, it doesn’t. Therefore, when BCC for
frame check is used, main commands must be in small letters.

3) Commands to read/write symbolic variable or array variable can ”t be used in builtin communication
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8.1.5 Data type

It’s possible to read and write direct variable in builtin communication. When direct variable is used, be aware
of data type.

1) Data type of direct variable

- Available types of device M (internal memory), Q Eutput), I (inpuf)
- When direct variable is used, attach “ % ”(25H) in front of the marking characters.

Marking
Data type Examples
characters
Bit X(58H) %MX0, %QX0.0.0, %1X0.0.0
Byte B(42H) %MB10, %QB0.0.0, %1B0.0.0
Word W(57H) %MW10, %QW0.0.0, %IW0.0.0
Double Word D(44H) %MD10, %QD0.0.0, %ID0.0.0

1) Commands to readAwrite symbolic variable can’t be used in buittin communication.
2) Memory address 100 in “%MB100” indicates decimal value.
3) Long word among data types can”t be used.

89



Chapter8 Communication Function

8.1.6 Execution of commands(Ex.)

1) Individual reading of direct variable(RSS)
(1) Introduction
This is a function that reads PLC device memory directly specified in accord with memory data type.

Separate device memory can be read up to 16 at a time.

(2) PC request format
(e Nntg of \eete Fare
Fom rene ety Salim o (g Vet ree Ta
e tds 1] ek
Ex. of frame | ENQ H20 R(r) SS HOL HO6 %MW100 EQOT BCC
ASCIl value HO5 H3230 | H52(72) H5353 H3031 H3036 H254D57313030 HO4
1 block(setting can be repeated up to max. 16 blocks)
Item Explanation

When command is one of lower case(r), only one lower byte of the value resulted by adding 1
Byte each to ASCII values from ENQ to EOT is converted into ASCII and added to BCC. For
BCC example, the BCC of the above frame is gotten as below:
HO5+H32+H30+H72+H53+H53+H30+H31+H30+H36+H25+HAD+H57+H31+H30+H30+H04

=HO03A4 Therefore BCC is A4.

This specifies how much of the blocks composed of "[Variable length][Variable name]" are in

umber this request Format. This can be set up to 16. Therefore, the value of [Number of blocks] must
Plodks be set between HOL(ASCII value:3031)H10(ASCII value:3030).
Variable This indicates the number of name's characters that means direct variable, which is allowable
length(Name up to 16 characters. This value is one of ASCII converted from hex type, and the range is from

length of direct HO1(ASCII value:3031) to H10(ASCII value:3130). For example, if the variable name
variable) is %MWO, it has 4 characters to be HO4 as its length. If %QW0.0.0, 8 characters to be H08.

] Address to be actually read is entered. This must be ASCII value within 16 characters, and in
Variable name

this name, digits, upper/lower case, ‘%" and "' only are allowable to be entered.
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1)  Numerical data of frame(Ex.) is hex value, and "H" is unnecessary during preparing real frame.

2) Device data type of each must be same. If data type of the first block is WORD, and the second block is
DOUBLE WORD, error occurs.

(3) Response format (ACK response)

Comend Norter Norter Frame
Formtree Hely Seion o (mard data Tail
e ftds w ] check
Ex. of frame ACK H20 R(n) SS HOL HO2 HA9F3 ETX BCC
ASCllvalue H06 H3230 H52(72) H5353 H3031 H3032 H41394633 HO4

1 block(max. 16 blocks)

ltem Explanation

When command is one of lower case(r), only one lower byte of the value resulted by
BCC adding 1 Byte each to ASCII values from ACK to ETX is converted into ASCII and added to
BCC, and sent.

Number of data means byte number of hex type, and is converted into ASCII. This number
is determined according to memory type(X,B,W,D) included in direct variable name of

computer request Format.

Number of data in accordance with its variable type is as follows:

Number of data - - -

Data type Available direct variable Number of data

BOOL(X) %MX %60X %6IX 1

Byte(B) %MB %QB %IB 1

WORD(W) %MW, %QW,%IW 2

DOUBLE WORD(D) %MD, %QD,%ID 4

Data - In data area, there are the values of hex data converted to ASCII code saved.
Ex.1

The fact that number of data is HO4(ASCIl code value:H3034) means that there is hex data of 4 bytes in
data(DOUBLE WORD). Hex data of 4 bytes is converted into ASCII code in data.
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Ex.2
If number of data is H04 and the data is H12345678, ASCII code converted value of this is "31 32 33 34 35 36 37

38," and this contents is entered in data area. Namely, highest value is entered first, lowest value last.

1) If data type is BOOL, data read is indicated by bytes of hex. Namely, if Bit value is 0, it indicated by HOO, and if
1, by HOL.

(@) Response format (NAK response)

B
ot rae Hety St . Comard Qe e Tl e (e
(Hex 2 Byte)
Ex. of frame NAK H20 R(r) SS H1132 ETX BCC
ASCIl value H15 H3230 H52(72) H5353 H31313332 HO3

ltem Explanation

When command is one of lower case(r), only one lower byte of the value resulted by

BCC adding 1 Byte each to ASCII values from NAK to ETX is converted into ASCII and added
to BCC.
Hex and 2 bytes(ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
Error code
codes.
(6) Example
a\ Vo
K
T T T I- h I
- — | O | |
= e/ e \el
GM?7 base unit
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This example supposes when 1 WORD from %MW20 and 1 WORD from %QW0.2.1 address of station
No.1 are read and BCC value is checked. Also it is supposed that H1234 is entered in %MW20, and data
of H5678 is entered in %QW0.2.1.

- Computer request fomat (PC — GM7 Base Unit)

Nirter o | Frame
e e Hat Sl | Omad | Comadipe Vidkkuh | Fmdwe | Vadkkw fmame | Tail
ks check
Ex. of frame | ENQ HOL r SS H02 HO5 %MW20 H08 %QW0.0.1 | EOT | BCC
H254D57 H25515730
ASCll value | HO5 H3031 H72 H5353 H3032 H3035 H3038 HO4
3230 2E322E31
- For ACK response after execution of command(PC — GM7 Base Unit)
Norker Nty Fame
Forrt e Hatr S o, Qo Commend e Narte df Dda Dda Tdl
ftds i ek
Ex. of frame | ACK HOL r SS H02 H02 H1234 H02 H5678 ETX | BCC
ASCll value | H06 H3031 H72 H5353 H3032 H3032 | H31323334 | H3032 | H35363738 [ HO3
® For NAK response after execution of command(PC — GM7 Base Unit)
Fomet rame Hetly Seion \o (e Commandige Emonk Tal Fiae ek
Ex. of frame NAK HOL r SS Hrok() ETX BCC
ASClII value H15 H3031 H72 H5353 Emokd H03

Frame check BCC is automatically calculated internally.
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2) Continuous reading(RSB) of direct variable
(1) Introduction
This is a function that reads the PLC device memory directly specified in accord with memory data type.

With this, data is read from specified address as much as specified continuously.

(2) PC request format
(e Nnbe Number of data e
Fomeree i Seion o (e Ve g Tal
3 tds (Max. 128 Bytes) ek
Ex. of frame | ENQ H10 R(r) SB H06 %MW100 HO5 EOT BCC
ASCIl value HO5 H3130 | H52(72) H5342 H3036 H255744313030 H3035 HO4

1) Number of data specifies the number according to the type of direct variable. Namely, if the data type of
direct variable is double word, and number is 5, it means that 5 DOUBLE WORDs should be read.
2) Max. of %MB in number of data can be used up to 128 . %MW up to 64 and %MD, 32.

3) Protocol of RSB doesn't have number of blocks.

ltem Explanation
When command is one of lower case(r), only one lower byte of the value resulted by adding
pec 1 Byte each to ASCII values from ENQ to EOT is converted into ASCII and added to BCC.
Variable This indicates the number of name's characters that means direct variable, which is
length(Name allowable up to 16 characters. This value is one of ASCII converted from hex type, and the

length of direct range is from HOL(ASCII value:3031) to H10(ASCII value:3130).

variable)

Address to be actually read is entered. This must be ASCII value within 16 characters, and in

Variable name , -
this name, digits, upper/lower case, ‘%' and "." only are allowable to be entered.
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(3) GM7 Base Unit response format (GM7 of ACK response)

(mmard Nty of
Faerere Hetr Sei . Crmend Nnte ek data T Feme dek
e tids
Ex. of frame | ACK H10 R() SB HOL HO2 H1122 EOT BCC
ASClI value HO6 H3130 H52(72) H5342 H3031 H3134 H31313232 HO3
ltem Explanation
When command is one of lower case(r), only one lower byte of the value resulted by
BCC adding 1 Byte each to ASCII values from ACK to ETX is converted into ASCII and added to
BCC, and sent.
means byte number of hex type, and is converted into ASCII. This number is determined
by multiplying the data number of computer request Format by the data size(in below
table) according to memory type(B,W,D) included in direct variable name of computer
request Format.
Number of data Data type Available direct variable Data size
Byte(B) %MB,%QB %IB 1
WORDW) ‘}’(A)ll\lzlly\QI’,é/(y)S\/s\/),\‘;cIW,%(P,M,L, 2
DOUBLE WORD(D) %MD ,%QD,%ID 4
Data In data area, there are the values of hex data converted to ASCII code saved.

Ex.1

When memory type included in direct variable name of computer request Format is W(WORD), and data number

of computer request Format is 03, data number of PLC ACK response after execution of command is indicated by
HO06(2*03 = 06 bytes)Byte and ASCII code value 3036 is entered in data area.

Ex.2

In just above example, when data contents of 3 WORDs are 1234, 5678, and 9ABC in order, actual ASCII code

converted values are 31323334 35363738 39414243, and the contents are entered in data area.
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(4) Response format(NAK response)

Bk
Forrt e ey Saim o (g (e e Tal Fame etk
(Hex 2 Byte)
Ex. of frame NAK H10 r SB H1132 ETX BCC
ASCllvalue H15 H3130 H72 H5342 H31313332 HO3

ltem Explanation
When command is one of lower case(r), only one lower byte of the value resulted by adding 1
BCC Byte each to ASCII values from NAK to ETX is converted into ASCII and added to BCC, and
sent.
Hex and 2 bytes(ASCIl mde, 4 bytes) indicate error type. For the details, see 8.1.8 Error
Error code
codes.
(5) Example

This example supposes that 2 DOUBLE WORDs from %MDO of station NO. 10 is read and BCC value is
checked. Also it is supposed that data in %MDO and in %MD1 is as follow:
%MDO = H12345678
%MD1 = HO9ABCDEFO
Computer request format (PC — GM7 Base Unit)

ot ree Hatly Sain o (e (e e Deargh Ve e Nt of et Tl Fame etk
Fe e ENQ HOA r SB HO4 %MDO HO2 EQOT BCC
ASClIvalue HO5 H3041 H72 H5342 H3034 H254D4430 H3032 HO4

For ACK response after execution of command(PC — GM7 Base Unit)

Faeireme ey Sgin o (e (e Nt o ] Tdl Fae ek
Fere (e ACK HOA r SB HO8 12345678 9ABCDEF0 ETX BCC
H313233343536373839414
ASClivalue HO6 H3041 H72 H5342 H3038 03
24344454630

For NAK response after execution of command(PC — GM7 Base Unit)

Fome e ey Salin > Comend Conmend e otk Tdl BCC
Fe Bl NAK HOA r SB ot (2) ETX BCC
ASCllvalue H15 H3041 H72 H5342 Erococe (4) HO3
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3) Individual writing of direct variable(W(w)SS)
(1) Introduction

This is a function that writes the PLC device memory directly specified in accord with memory data type.

(2) PC request format

Comnd N f Vol _ Fee
Fam e bt Sain . Comed Ve e D Tl

1fe fofs g | ] e ek
Fene ) ENQ H20 Wi(w) SS HO1 HO6 %MW100 | HOOE2 EOT  BCC
ASCII H254D5731 | H30304

Hos H3230 | H57(77) | H5353 H3031 | H3036 Ho4
value 3030 532
1 block(setting can be repeated up to max. 16 blocks)
tem Explanation

BC When command is one of lower case(r), only one lower byte of the value resulted by adding
1 Byte each to ASCII values from ENQ to EQT is converted into ASCII and added to BCC.

This specifies how much of the blocks composed of “[Variable length][Variable name]" are in
Number of blocks | this request Format. This can be set up to 16. Therefore, the value of [Number of blocks]

must be set between HO1(ASCII value:3031)-H10(ASCII value:3030).

Variable This indicates the number of name's characters that means direct variable, which is
length(Name allowable up to 16 characters. This value is one of ASCII converted from hex type, and the
length of direct range is from HO1(ASCII value:3031) to H10(ASCII value:3130).

variable)
) ) Address to be actually read is entered. This must be ASCII value within 16 characters, and
Direct variable
in this name, digits, upper/lower case, %' and "' only are allowable to be entered.
If the value to be written in %MW100 area is H A, the data Format must be HOOO0A. If the
Data value to be written in %MD100 area is H A, the data Format must be HOO00000A. In data
area, the ASCII value converted from hex data is entered.
Ex.1

If type of data to be currently written is DOUBLE WORD, the data is H12345678, ASCII code converted value of
this is "3132333435363738," and this content must be entered in data area. Namely, most significant value must

be sent first, least significant value last.
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1)  Device data types of each block must be the same.

2) If data type is BOOL, the data to be written is indicated by bytes of hex. Namely, if Bit value is 0, it must be
indicated by HO0(3030), and if 1, by H01(3031).

(3) Response format (ACK response)

Fomeree el Sei o Qe Cmrnd e T Fe gk
Fae ek ACK H20 W(w) SS ETX BCC
ASCllvalue Ho6 H3230 H57(77) H5353 HO3
ftem Explanation
When command is one of lower case(r), only one lower byte of the value resulted by adding 1
BCC Byte each to ASCII values from ACK to ETX is converted into ASCII and added to BCC, and
sent.

(4) Response format (NAK response)

Error code ‘ Fee
Fot e Has o o e T
(Hex 2 Byte) ek
Fee [Bek) NAK H20 W(w) SS H4252 ETX BCC
ASCllvalue H15 H3230 H57(77) H5353 H34323532 HO3

tem Explanation
When command is one of lower case(r), only one lower byte of the value resulted by adding 1
BCC Byte each to ASCII values from NAK to ETX is converted into ASCIl and added to BCC, and
sent.

Hex and 2 bytes(ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
Error code

codes.
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(5) Example
This example supposes that "HFF" is written in %MW?230 of station No. 1 and BCC value is checked.

Computer request format (PC - GM7 Base Unit)

Nt ‘ Fane
Fometrne ety Seii (omed (e etk e Vaidk \ere: e Td
ftds
Fame Eae) ENQ HO1 w SS HOL H06 %MW230 HOOFF EOT BCC
H254D5732
ASCllvalue HO5 H3031 Hr7 H5353 H3031 H3036 H30304646 | HO4
3330
For ACK response after execution of command(PC — GM7 Base Unit)
Famaane et Sl o Qe g Td Fae gk
Fee i) ACK HOL w SS ETX BCC
ASCllvalue HO6 H3031 Hr7 H5353 HO3
For NAK response after execution of command(PC — GM7 Base Unit)
e e Hoy S Comad Crmend e ok T Fee gtk
Fene Pyt NAK HoL w SS Fote (2) ETX BCC
ASCllvalue H15 H3031 H77 H5353 Emok (4) H)3
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4) Continuous writing of direct variable(WSB)
(1) Introduction
This is a function that directly specifies PLC device memory and continuously writes data from specified

address as much as specified length.

(2) Request format
%in Ommad Nter o Vil Number of data Fae
Fame e Hats e b T
lo. e tis L (Max128 Byte) ek
Fame H1111222
ENQ H10 W(w) SB HO6 %MD100 HO1 EOT BCC
g 2
ASCII H254D44 H3131313
HO5 | H3130 | H57(77) H5342 | H3036 H3031 HO4
value 313030 132323232

1)  Number of data specifies the number according to the type of direct variable. Namely, if the data type of
direct variable is DOUBLE WORD, and number of data is 5, it means that 5 DOUBLE WORDs should be
written.

2) Max. of %MB in number of data can be used up to 128, %MW, 64, and %MD, 32.

ltem Explanation
When command is one of lower case(r), only one lower byte of the value resulted by adding
Pee 1 Byte each to ASCII values from ENQ to EOT is converted into ASCIl and added to BCC.
Variable This indicates the number of name's characters that means direct variable, which is

length(Name length | allowable up to 16 characters. This value is one of ASCII converted from hex type, and the

of direct variable) range is from HO1(ASCII value:3031) to H10(ASCII value:3130).

Address to be actually read. This must be ASCII value within 16 characters, and in this
Direct variable

name, digits, upper/lower case, %' and "' only are allowable to be entered.

1) Protocol of WSB doesn't have the number of blocks.
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(3) Response Format (ACK response)

Fomed e ety Seimllo (o Coma e Td Fee detk
Fare ey ACK H10 W(w) SB ETX BCC
ASCIl value H06 H3130 H57(77) H5342 HO3
ltem Explanation
When command is one of lower case(r), only one lower byte of the value resulted by adding
BCC 1 Byte each to ASCII values from ACK to ETX is converted into ASCII and added to BCC,
and sent.

(4) Response Format(NAK response)

Error code ‘
Famerene bt Séino o Comene Tl Fe gk
(Hex 2 Byte)
Fae Bark) ENQ H10 W(w) SB H1132 EQT BCC
ASCIl value HO5 H3130 H57(77) H5342 H31313332 HO3

ltem Explanation

When command is one of lower case(r), only one lower byte of the value resulted by adding
BCC 1 Byte each to ASCII values from NAK to ETX is converted into ASCII and added to BCC,

and sent.

Hex and 2 bytes(ASCIl code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
codes.

Error code
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(5) Example
This example supposes that 4 byte HAA15056F is written in %QD0.0.0 of station NO. 1 and BCC value is
checked.

Computer request Format(PC — GM?7 Base Unit)

o ‘ Fare
Fometrre S T (e etk L Vaide e Nt dte )] Tl
e ek
Fene eyt ENQ | HoL w SB Ho8 %QD0.0.0 HOL | HAAL5056F | EOT | BCC
H254442302E30 H414131353
ASClivalue | HO5 | H303L [ H77 H5342 | H3038 H3031 Ho4
2E30 0353646

For ACK response after execution of command(PC — GM7 Base Unit)

Fome e et Senlo Comed oy Td Fae gk
Fare e ACK HOL W SB ETX BCC
ASClIvalue HO H3031 H77 H5342 HO3

For NAK response after execution of command(PC — GM7 Base Unit)

Fame e Hets Saimho (o (ot e e Td Fane gk
Fate et NAK 01 w SB Bt (2) ETX BCC
ASCllvalue H15 H3031 H77 H5342 ot (4) Ho3
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5) Monitor register (X##)
(1) Introduction
Monitor register can separately register up to 10 in combination with actual variable reading command,

and caries out the registered one through monitor command after registration.

(2) PC request Format
Fameare Has Sdinlo Qe R Reyn e Td Fere ek
Fete Byl ENQ H10 X(X) HO9 Rer b e Foe EOT BCC
ASCll value HO5 H3130 H58(78) H3039 [ ] H4
ltem Explanation
BCC When command is one of lower case(x), only one lower byte of the value resulted by adding
1 byte each to ASCII values from ENQ to EOT is converted into ASCII, added to BCC.
) This can be registered up to 10(0 to 9, H00-HQ9), and if an already registered No. is
Register No.
registered again, the one currently being executed is registered.
. This is used to before EOT in command of Formats of separate reading of direct variable,
Register Format i . . )
continuous  reading, and named variable reading.

Register Format: Register Format of request Formats must select and use only one of the followings.

= Individual reading of direct variable

RSS Number of blocks(2 Byte) Variable length (2Byte) Variable name ( 16 Byte)

1 blockmax. 16 Hocks)

- Continuous reading of direct variable

RSB Variable length (2Byte) Variable name ( 16 Byte) Number of data

(3) Response Format(ACK response)

Fomed e Hety SaimMo Coma Rejen o Td Fee gk
Fee B ACK H10 X(x) HO9 ETX BCC
ASCIl value HO6 H3130 H58(78) H3039 HO3
ltem Explanation

When command is one of lower case(r), only one lower byte of the value resulted by adding
BCC 1 Byte each to ASCII values from ACK to ETX is converted into ASCIl and added to BCC,

and sent.

8-23



Chapter8 Communication Function

(4) Response Format (NAK response)

Erorcode
Fomal rare Hely Saimo O Regoein o Tal Fiame heck
(Hex 2Byte)
Fee By ACK H10 X(x) HO9 H1132 ETX BCC
ASCllvalue HO6 H3130 H58(78) H3039 H31313332 Ho3
ltem Explanation
When command is one of lower case(r), only one lower byte of the value resulted by adding
BCC 1 Byte each to ASCII values from NAK to ETX is converted into ASCII and added to BCC,
and sent.
Hex and 2 bytes(ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
Error code
codes.
(5) Example

This example supposes that direct variable %MWO of station NO. 1 is monitor registered.

Computer request Format (PC - GM7 Base Unit)

N Regeteim Foret _
Fore e i Seinio (o Rege T Fee gtk
Rt Nt Vi g Ve
Fee [ae) ENQ HO1 X HO1 RSS HOL HO4 %MWO0  EOT BCC
ASClIvalue HO5 H3031 H78 H3031 | H525353 H3031 H3034 | H41534446 HO4
For ACK response after execution of command(PC — GM7 Base Unit)
Fomrt e Hay Seino. (mmard Regsen o Tdl Fame ek
Fee By ACK HOL X HOL ETX BCC
ASCII value HO6 H3031 H78 H3031 HO3
For NAK response after execution of command (PC  « GM7 Base Unit)
Famatre ety S (o e e Td Fae e
Fee Bt NAK HoL X HoL e (2) ETX BCC
ASCIl value H15 H3031 H78 H3031 Erook (4) HO3
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6) Monitor execution(Y##)

(1) Introduction
This is a function that crries out the writing of the variable registered by monitor register. This also

specifies a registered number and carries out writing of the variable registered by the number.

(2) PC request Format
Fameane bt S o R Td Fere e
Fee Bt ENQ H10 Y(y) H9 EOT BCC
ASClIl value H05 H3130 H59(79) H3039 HO3
ltem Explanation

Register No. uses the same number registered during monitor register for monitor execution.

Register No. ) )
It is possible to set from @-09(H00-HO9).

When command is one of lower case(y), only one lower byte of the value resulted by adding 1

BCC

hyte each to ASCII values from ENQ to EOT is converted into ASCII, added to BCC.

(3) Response Format(ACK response)
= In case that the register Format of register No. is the Individual reading of direct

Regeteion Nt f Number of
Fomd reme e S, (mmad Data Tal Fame ek
1 Bl data
Fate ) ACK H10 Y(y) Ho9 Hol Ho4 H9183AABB ETX BCC
H3931383341
ASCllvalue H06 H3130 H59(79) H3039 H3031 H3034 HO3
414242
- In case that the register Format of register No. is the continuous reading of direct
Regeteion Number of
Fomd ree Haly S o Omad Data Tal Fe ceck
o data
Fete Bt ACK H10 Y(y) HO9 Ho4 H9183AABB ETX BCC
ASCllvalue HO6 H3130  H59(79) H3039 H3034 H3931383341414242 HO3
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(4) Response Format (NAK response)

e
Fo reme Hoy Sl Ommad Regtem o Tal e ceck
(Hex 2Byte)
Fene Bt NAK H10 Y(y) H09 H1132 ETX BCC
ASCIl value H15 H3130 H59(79) H3039 H31313332 HO3
ltem Explanation
When command is one of lower case(y), only one lower byte of the value resulted by
BCC adding 1 Byte each to ASCII values from NAK to ETX is converted into ASCIl and added to
BCC, and sent.
Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
Error code
codes.
(5) Example

This example supposes that registered variable No. 1 of station NO. 1 is read. and BCC value is checked.

And it is supposed that direct variable %MWO is registered and the number of blocks is 1.
- Computer request Format(PC - GM7 Base Unif)

Fome e bt Sdim o (et Rl o T Fene e
Fee B ENQ HoL y HoL EOT BCC
ASCII value H05 H3031 H79 H3031 HO4
- For ACK response after execution of command (PC — GM7 Base Unit)
Number of
Fometree Helr o No. Comd Regein o Nk e Data Tl Fame cetk
Blocks
Fae e ACK HO1 y HO1 HO1 HO4 H23422339 | ETX BCC
H3233343232
ASClIl value H06 H3031 H79 H3031 H3031 H3034 HO3
333339
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® For NAK response after execution of command (PC  — GM7 Base Unit)

Fomet e Hay St o Comad Reein o Eoone Tal Fane cetk
Fee Pt NAK HoL y Hol ot (2) ETX BCC
ASCIl value H15 H3031 H79 H3031 Emore (4) HO3
7) Reading PLC Status (RST)
(1) Introduc tion
This is a function that reads flag list including operating status of PLC and error irformation.
(2) PC request Format
Fored e Hety Sl (omend Comaige T Fae e
Fee Bt ENQ HOA R() ST EOT BCC
ASCIl value H05 H3041 H52(72) H5354 HO4
ltem Explanation

BCC

When command is one of lower case(r), only one lower byte of the value resulted by adding

1 Byte each to ASCII values from ENQ to EOT is converted into ASCII and added to BCC.

(3) Response Format (ACK response)

sent.

PCsisti .
Fomerare Hy Seinlo Comd Comat e Td Fee detk
(Hex 20 Byte)
Fae Bak) ACK HOA R(r) ST Status data Format ETX BCC
ASClII value H06 H3041 H52(72) H5354 [ 1] HO3
ltem Explanation
When command is one of lower case(r), only one lower byte of the value resulted by adding 1
BCC Byte each to ASCII values from ACK to ETX is converted into ASCII and added to BCC, and
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ltem Explanation
PLC status data: data Format is 20 bytes in hex Format and converted into ASCII code. Its
contents are constituted as below table after converting ASCII code into hex data.
Status data Format
Status data order
Data type Flag name (Hex data)
UINT PC_DEVICE_IDENTIFIER, HOO(L) ~ HOL(H)
Byte Logical; HO02(Offset)
Byte Physical; HO3
PLC status data Byte “CPU_TYPE, Fo4
Byte _VER_NUM; HO5
WORD SYS_STATE, HO6(L) ~ HO7(H)
Byte _PADT_CNF, HO8
Byte _Domain_ST; H09
WORD _CNF_ER; HOA(L) ~ HOB(H)
WORD _CNF_WR; HOC(L) ~ HOD(H)
WORD Reserved HOE(L) ~ HOF(H)
WORD Reserved HIO(L) ~ H1L(H)
WORD Reserved H12(L) ~ H13(H)

1)  Forthe details of each flag, refer to GM7 User's Manual “Appendix 2, list of fiag".
2) PC_DEVICE_IDENTIFIER, Logical, and Physical are dedicated to be used only for system, that it should not

be processed.

(@) Response Format ( NAK response)

ot
Foe e Hatr Smho. (g Conmend e Td Fane etk
(Hex 2 Byte)
Fame Benpy) NAK HOA R(") ST H1132 ETX BCC
ASClII value 15 3041 5272 5354 31313332 03

ltem Explanation

When command is one of lower case(r), only one lower byte of the value resulted by adding
BCC 1 Byte each to ASCII values from NAK to ETX is converted into ASCIl and added to BCC,

and sent.

Hex and 2 bytes(ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
Error code

codes.
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(5) Example

This example supposes that the status of GM7 Base Unit of station NO. 1 is read.
Computer request Format (PC - GM7 Base Unit)

Fome e bty Seino (omed Comaige Tl Fe e
Fee Ber) ENQ HOL R(r) ST EOT BCC
ASClII value HO5 H3031 H52(72) H5354 HO4
For ACK response after execution of command (PC — GM7 Base Unif)
Foma e bt Sl Cad O ge Sls e T Fere gk
See shtus data
Fare By ACK HOL R(r) ST ETX BCC
Format
ASClII value HO6 H3031 H52(72) H5354 HO3
For NAK response after execution of command (PC  — GM7 Base Unif)
Fametre Hetr e (ot Comendpe bk Tl Fne ek
Fee B NAK HoL R( ST B (2) ETX BCC
ASClIl value H15 H3031 H52(72) H5354 B oo (4) HO3
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8.1.7 1:1Built-in communication between GM7's

1) Introduction

1:1 builtin communication between GM7's is that which constitutes a builtin communication system with
the method of 1(master):1(slave). Setting Base parameter and communication parameter in GMWIN can easily
constitute this system. Communication protocol currently applied is the same with Cnet I/F used for GLOFA.
Main functions are following.

- It can organize input(l), output(Q), and internal memory(M) area into 64 data access blocks by WORD unit,

and set a communication time-out limit for each block.

- It can reestablish flag in relation with error codes and slave PLC operating mode according to parameter

setfing.
- It can reset flag related with error codes and sending/receiving error frequency of each parameter.

- It monitors communication status, using monitoring function of GMWIN.

GM7 base unit GM7 base unit

(Master: station no. 1) (Slave: station No. 31)
G7E-DR10A

[@N ﬁ R R\ £

1:1 builtin communication between GM7's

This communication cabling map is the same for (3) 1:1 Connecting between GM7's in 8.1.2 "System

configuration method using builtin communication.”
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2) Parameter setting
(1) Communication Parameter Setting
u Open a new project file from GMWIN
-GM7 must be selected as PLC type.
-Open a new project file for each of the master and the slave.

u After selecting communication parameter from GMWIN and clicking twice, this window comes up.

| Communicaton Parameter
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u Set according to the following table

ltem Contents
Station No. Sets one of station from 0 to 31
Baud rate Sets one of 1200, 2400, 4800, 9600, 19200, 38400, 57600 bps
Data bit Sets oneof 7 or 8 Bits
Parity bit Sets one of none, Even, Odd
Stop bit Sets one of 1 or 2 Bit(s)

Communication

channel

- RS232C null modem or RS422/485: can be selected as a communication channel when
communication is processed bybuiltin functions of GM7 Base Unit or Cnet I/F module
(GTL-CUEC).

- RS232C dedicated modem: can be selected when communication is processed by Cnet
I/F module (G7L-CUEC).

- RS232C diatup modem: can be selected when common modem communication calling
the opponent station is processed by Cnet I/F module (G7L-CUEC).

* Notes: RS232C dedicated modem and RS232C dial-up modem communication can be
processed only by Cnet I/F module (G7L-CUEC) supporting RS -232C, not Cnet I/F
module (G7L-CUEC) supporting RS -422/485.

Timeout in Master

Mode

- It”s an interval waiting after sending request frame from Master GM7 before receiving a
response.
- default value is 500ms.
- Setting must be done in consideration of maximum interval of sending and receiving cycle
of a master PLC.

- Ifthe time out is less than the maximum interval of the s/r cycle, error can occur.

Dedicated

Master/Slave

Master GM7 can read from and write on Slave GM7.

Read status of
slave PLC

can be select especially when you read Slave GM7 for monitoring, but not for the other

purposes, lest it may cause decreasing communication speed.
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(2) Setting registration list

u If you click 'master’ from 'exclusive use' in ‘protocol and sending mode,' registration list' button will be

activated.
~Protocol and Mode
Tirmeout in Master Mode : 500 s
Dedicated
= Master [T Read Status of Slave PLC
" Slave

u Click the button to open the registration list window.

Erry List
Mo TP Raard Ares Sinre Anea Size
i -
1
b
3
4
i
5
7
3
4
n
11
12
13
14
14
16
17
18
19 =
eugai| s | e
|G|IJEBI Heln |

(3) Total 64 data blocks can be assigned. But it's not possible to set a register number.

(4) Sending and receiving data size can be set up to 60 WORDs. There's no cycle for sending
and receiving.

U Setting area
-Sending: reading area I/Q/M, saving area Q/M

-Receiving: reading area I/Q/M, saving area QIM

833




Chapter8 Communication Function

(6) This is a window you can change ‘exclusive use 1' setting.

To

%y

= WAL S £ S in
) G ]|

Private 1 I0em Edit
~Mode —————— S
Station Mo, I 0 |
f+ Send
SizeWord) : I 1 ‘ " Receive
-Area
From

o |

Cancel

Help |

u Station number: set the number o the slave or opponent station.

u Mode: click 'send" for writing data on the slave station, or 'receive’ for reading from it.

u Size: data size for reading and writing of the master station can be specified up to 60 WORDs. A

WORD is a unit.
u Area:
Item Send mode Receive mode Indication
that is in the master station to o ) When selecting %MWO, click
. that is in the slave station for .
Area(from) temporarily save the data to '%MW' and enter '0' in the
] the data to be read. .
be written. blank next to it.
that is in the master station to | when selecting %QWO0.1.0,
that is in the slave station to . )
Area(to) temporarily save the data to | click '%QW" and enter '0.1.0'
write the data. . )
be read. in the blank next to it.
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3) Setting Communication Enable
To process 1:1 builtin communication between GM7's, after setting communication parameter and
constituting program, you must access the master GM7 through GMWIN, click ‘connect(C)' of “online (O)' in

menu bar, and set'‘Communication Enable(L)’ of “online (O)' in the same menu bar.

rlrIE”::t |'-'|'|r|r|a|:: [

Comrmuni

BTk | g Bt
[E T i : Infa,

[ e i,
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4) Flag related with operating status
(1) Sendinglreceiving error count for each station (total 32 stations)
u Flag name: _MRS_ERR_CNT [n] (n=031)
u Data type: array byte
u Contents: each station can renew number of errors. Namely, the number of sit errors of the station no.
lisrenewed at_MRS_ERR_CNT [0], and the number of the station no. 31, at_MRS_ERR_CNT [31].

(2) Sending/receiving error contents of each station (fotal 32 stations)
u Flag name: MRS _ERR [n] (n=031)
u Data type: array byte
u Contents:
-Error code 1 error of time overrun responding time for sir.

-Error code 2: error of NAK time

(3) Slave PLC mode and eror contents of each station (total 3 stations)
u Flag name: _SRS_STATE [n] (n=031)
u Data type: array byte
u Contents:
-0 bit: error status of the slave PLC (1: error, 0: normal)
-1-3 bit: reserved
-47 bit: operating mode of the slave PLC
4 Bits: STOP/ 5 Bits: RUN/ 6 Bits: PAUSE/ 7 Bits: DEBUG

(4) Status flag of the master PLC
u Flag name: _MRS_STATE [n] (n=0-31)
u Data type: array byte
u Contents:

-2 Bit: overextending M area when setting communication parameter

(5) Max/min/current sending/receiving cycle of set parameter
u Flag name:
-(Time Type) _MRS_SCAN_MAX
-(Time Type) _MRS_SCAN_MIN
-(Time Type) _MRS_SCAN_CUR

u Contents: the interval between after sending and before receiving
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5) Example
GM?7 base unit GM?7 base unit
(Master: (Slave:
Station No. 1) G7E-DRIOA Station No. 31)
a\ A R B\

1:1 builtin communication between GM7's

The following example uses the above diagram to explain the operation of GM7 Base Unit.
-The data of the master GM7 Base Unit is converted by ROL F/B and MOV F/B and sent to be written on the

output contact point of the slave GM7 Base Unit. And in retum, the master GM7 Base Unit reads the data

that is written on the output contact point of the slave GM?7 to write them on the output contact point of

extended digital input/output module, G7E-DR10A.

837



Chapter8 Communication Function

(1) Setting communication parameter of the slave station and its program
Work on the slave station 31.

Open a new project file and a new program for the slave station.

0 GMWIN for Winda Marnwintsourcetded

Project Program  Edit Toolbox Compile Online Debug  MWindow  Help

o0l peleplm] gl o] o mlm] 0] LN Bele]| SRl S|E
]

o | T
i
Row 1 it
Row 2 : {pt
Row 3 Lil
N
Row 4 . I\\&
Row 5 1 {}
{}
Row B @
Row 7 | &}
| L

refttdedicat

= PROJECT == PLC Type : GM? &
HP= CONFIGURATION{PLG)> == Configuration Name : UNNAMED {F}
[} ACCESS UARIABLES == @ variables declared
= RESOURCE(CPU> @ ==>  Name : RESO i
E@ RESOURCE GLOBALS ==> 8 variables declared ety
[B TASK DEFINITIONS ==> 1 tasks defined
B LD 1 PROGRAM == DEDICATED  : c:WgnwinWsourceWdedicated_sla |2
[B] COMMENIS for DIRECT UARIABLES == B8 variables declared o
| = PARAMETERS &
t@ BASIC PARAMETERS
[ COMMUNICATION PARAMETER
ﬂ_'-_‘ THCTNINEN LTRRARTER I _plll
|Creates a new project | 0ffline | RB.CB |Edit
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If you double click the ‘communication parameter' window in GMWIN, you can see the following

window of the ‘communication parameter."

Communicaton Parameter

— Communication Method

Station Mo, : M -

Baud Rate: |m"i Data Bit: |s -]
Farity Bit : |N0ne vl Stop Bit |1 vl

~Communication Channel
&+ RS232C Mull Modem or RS422/485
 RS232C Moderm (Dedicated Ling) Init. Command :

= RE5232C Dial Up Modem ATZ

~ Protocol and Mode

Tirneout in Master Mode I aoo fms
Dedicated
" Master [ Bead Statis afiE]ave PILE j=ir
* Slave
Modbus
" Master o -
Transmission Mode : !A:%f_:u vl
" Slave
User Defined
= Master
LList
" Slave

0] I Cancel Help |

-Set parameters as the following table.
o Protocol
Communication Method
and mode
Station no. Baud rate Data bit Parity bit Stop bit Communication channel Dedicated
RS232C null modem or
31 57600 8 None 1 Slave
RS422/485
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Program like the following screen and download to the slave GM7 Base unit. For programming and

downloading, refer to GMWIN User”s Manual.

GMWIN for Windows - ci¥amwinWsourceWdedicated, pri
Project  Program Edit Toolbox  Compile Online Debug Window  Help

ceole] oilerle] 2] o] xm|s|w] ] e Iﬁ'ﬁlalll

KA o Mamwinttsourcettdedicated_slave, sro

= PROJECT == PLC Type = GH?
HE= CONFIGURATIONCPLG> == Conf iguration Mame : UNMAMED
[E| ACCESS UARIABLES == B variables declared
RESOURCECCPU> B == Name : RES@
RESOURCE GLOBALS == @ variables declared
TASK DEFINITIONS == 1 tasks defined
[ LD 1 PROGRAM ==> DEDICATED : cibgmuintsourcebtdedicated_slave.s

[E| COMMENTS for DIRECT UARIABLES ==> B variables declared

HF= PARAMETERS
[E BASIC PARAMETERS

B} COMMUNICATION PARAMETER

L] INCLUDED LIBRARIES

4 ol

[Creates a new project | 0Offline |
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(2) Setting communication parameters for the master station and programming
Work at the master station no. 1
Open a new project file and a new program for the master station.

S GMWIN for Windows - cigmwinWsourceW dedicated_master, prj

Project  Prograrm  Edit Toolbox  Compile Qnoling Debug Window  Help

eileo|e] mefeelmx] Al o] o m|m|a] nln] e &S

K4 ciamwintsuicetdedicated_ma

|
Row 0 i
Fow 1
Row 2
Row 3
Row 4

B3 o WamwintsourceMtdedicated_master, prj

= PROJECT == PLC Type : GM?
HP= CONFIGURATIONC(PLC)> == Configuration Name : UNNAMED
[E| ACCESS UARIABLES == B variables declared

me; RESOURCE(CPU> B == Name : RESA
E%} RESOURCE GLOBALS ==> B variables declared

E TASK DEFIMITIONS ==3 1 tasks defined

@[ LD 1 PROGRAM == DEDICATED_MASTER :  c:bgnuinttsourcetWdedicated_
[E] COMMENTIS for DIRECT UARIABLES == B variables declared
HE= PARAMETERS e
[l BASIC PARAMETERS
[E] COMMUNICATION PARAMETER
{7 INCLUDED LIBRARIES

« ol

|Creates a new project | 0ffline | |Edit
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Select a communication parameter from the GMWIN parameter and double-click to open the

communication parameter menu window.

Communicaton Parametar

~ Communication Method

Station Mo, : m

BaudRate:  [s7800  ¥] DataBit:  [8 |

Parity Bit [None =] SopBit:  [1 =]
- Communication Channel

 RS5232C Dial Up Modem

' RS232C Mull Modem or RS422/485
~ RE232C Modermn (Dedicated Line)

Init. Command :

ATEZ

-Protocal and tMade

Dedicated

Tirmeout in Master Mode

500 e

o

" Slave
Modbus
= Master

[~ Read Status of Slave PLC List |

" Slave
User Defined
" Master

Transmission Mode : !ASE_'ZII vI

" Slave

]

Cancel

- Set parameters like the following table and click “OK” bution.

Communication method Protocol and mode
} ] - ] Communication ) Read status of
Station no. Baud rate Data bit Parity bit Stop bit Dedicated
channel slave
RS232C null
1 57600 8 None 1 modem or Master Not selected
RS422/485

842




Chapter8 Communication Function

Click “List” button to activate registration list window.

Enlry Ligt

Mo Tvps Read Arga Slora Area Size

Dl ] Copy | Edi ]

| Close I Halp |

If the list number “0’in “List” window is double clicked, another window for “Private 1 item 0 edif is

open.
Private 1 I0ern  Edit
Station Mo. I kil
Area of the
Sizedtiard) ; I 1 i~ Receive master
~Area (NO‘ l)
From & O%MY %I O %0 ,H
|_— | Area of the
—
To oy oo | 00n0 slave
(No. 31)
Ok I Cancel | Help |
- - Set parameters like the following table and click “OK” buiton.
Station No. Size Mode Area to read(From) Area to save(to)
31 1 Send %MWO (See the above) %QW0.0.0 (See the above)
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The registration list “0” registered in the registration list can be confirmed through a window like the

following.
Eminy Lkl
Mo,  Tap= Resdans  Smieses e

| Clo=g Help |
Double click “entry list 17 to be registered like the following
Private 1 llem  Edit
Station Mo. : I H HCE
£ Send Area of the

Size(Aord) : |1 * Receive slave (No. 31

~hrea Station)

Fram %M C % & %AW | 000

/

To M Gowaw [010 s Area  of the
master (No. 1
station)

Ok I Cancel | Help |

- Set parameters like the following table and click “OK” bution.

Station No. Size Mode Area to read(From)

Area to save(To)

31 1 Receive %QW0.0.0 (See the above)

% QWO0.1.0 (See the above)
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Confirm the registration of the “List” 0 and 1 through a window like the following and close this window

to go back to communication parameter window.

— Entry List

Mo, Type Read Area Store Area Size

0 Station Mumber : 31.5end EAnT B Y A
Station Mumber : 31 Receive % o000 o G

1
2
3
4
a
B
i
8

Close setting parameters by clicking “ Close” button in the communication parameter window.

845



Chapter8 Communication Function

Program like the following screen and download to the slave GM7 Base unit. For programming

and downloading, refer to GMWIN User s Manual.

= GMWIN for Windows - ciftgmwinttsourcededicated_master, prj
Project Program  Edit Toolbox  Compile Online  Debug  Mindow  Help

soley] olelma] ] o] v lmm] ] L] gl e

§d o Wamwinsourcededicated_master, src

Bow 0 P EN RDI_ENﬂli ENMDVT—ENﬂl
Fow 1 DATH - IN - OUT-  DATA DATE - W1 DUTIJ 0
Row 2 1 i 4[
Row 3 e
Row 4
Row 5
|
;LI ”

T edicated i

= PROJECT == PLC Type : GH?
HP= CONFIGURATION(PLC) == Configuration Name : UNMAMED
B ACCESS UARIABLES == B variables declared
RESOURCECCPU> @ == Name : RES@

A variables declared

N

TASK DEFINITIONS == 1 tasks defined
]l LD 1 PROGRAM == DEDICATED_MASTER
[E COMMENTS for DIRECT UARIABLES == B variahles declared
HE= PARAMETERS
B BASIC PARAMETERS
[B COMMUNICATION PARAMETER
L7 INCLUDED LIBRARIES

E@ RESOURCE GLOBALS ==

4

c:gmuintzourcettdedicated_mas

o

|Creates a new project | 0Offline | R2.C1 [Edit
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Variable of the program, “DATA” is WORD type and its first value is H” FF.

Yariables

Name : DATA BirectYariahle Comrment

~Wariahles List

yar. Kind Mlocation Diata Type Flag

Cancel

Lk

Help

Add.. Lelete |

—Description

Mame : DATA
‘ariable Kind ; WAR
Diata Type © WORD
Allocation @ =Auto=
Initial Walue : =Default=
Comments :

Click “Communication Enable” to start 1:1 buiftin communication between GM7 Base Units on line.
Remove RS-232C communication cable for GMWIN and connect GM7 Base Units for 1:1 builtin

communication between GM7 Base Units.
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8.1.8 Error code
Error code Error type Error condition and causes Treatment
H0001 PLC system error _|* Interface with PLC is impossible. * On/Off the power
* Check if other letters than capitals/small
* Errors occurred when exchanging ASCII
H0011 |Data error letters, numbers, and (“%’_”.”)in variable|
data to numbers.
and data, correct and execute again.
* Set a wrong device memory that is to
H0021  |Command error use commands other than w (W), r(R), x (X),| * Check commands.
y(Y). s (S)
* Wrong command type that is to use
H0031 |Command type error |characters like wSS, wSB using other letters [ * Check command type
from “SS” or “SB”
* Set wrong device memory other than m (M),
H1132  |Device memory error * Check device type
q @), I () at GM7.
* Correct length of data
* The number of data in execution is 0 or
H1232 |Data size error (If data type is bite, the number of data
bigger than 128 bytes.
must be from 1 ~ 128,
* When use other characters than x ( X), b (B),
w (W), d (D) at GM7.
H2432  |Data type error * Check data type and execute again.
* When use b B), d (D) at GM7.
Ex1) Use commands like %db or %dd.
Variable request|* When omit %.
H7132 * Check Format, correct and execute again.
Format error *When omit “.” in Qx commands.
* When exceed assigned area.
Ex1) %QX0.0.64 - Area exceeding error
%MB0.0.8 > Area exceeding error
Ex2) When an address isn”t decimal, * Correct the size within the assigned area
H2232  |Area exceeding error
like %MX00A, %MBOOA. and execute again.
Ex3) When set M area size as 2Kbytes in
GMWIN, but exceed over 2 Kbytes
like %MB400.
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Error code Error type Error condition and causes Treatment
Monitor  execution * Rearrange the monitor register no. not to go
H0190 * Exceeding limit of register No.
error over than 9 and reset.
* Rearrange the monitor register no. not to go
H0290 | Monitor register error |* Exceeding limit of register No.

over than 9 and reset.

* When use commands that aren”t supported.

* Be familiar with the manual.

H6001  [Syntax error Ex1) When use variables * Check if the system stopped.
like %MX100, %QX0.0.0 in RSB command * Offfon the power to restart.

H6010 [ Syntax error * OVER -RUN, FRAME error * Be familiar with the manual.

* Confirm the setting of the communication
H6020  [Syntax error *TIME_OUT error ports of RS232C.

* Offfon the power to restart.
H6030 [ Syntax error * Syntax error in commands * Check if each sends frame has ENQ, EQOT.

* Rearrange send frame not to go over 256
H6040  [Syntax error When a FRAME text exceeds over 256 bytes.

bytes.

H6050 | Syntax error * BCC error * Check if BCC is right.
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8.2 User Defined Protocol Communication

8.2.1 Introduction

User Defined Protocol Communication allows users who do communication between GM7 Basic Unit and other kind of device to
define the other company’s protocol at GLOFA PLC. There’re a number of kinds of protocols made by many companies, that if' s
difficult to have all protocols in it. So if a user defines a protocol that can be applied to his/her purpose, GM7 Basic Unitexecutes the
communication with the other kind of device through the defined protocol. For this, protocol frame must be defined in GMWIN
(Version 3.3 or higher). And exact knowledge about the contents of the protocol defined by the user is vital in making the

communication possible. GMWIN (Version 3.3. or higher) can download a user defined protocol frame into GM7 Basic Unit and it is
saved(it is not erased by power’s offfon). But protocol frames are damaged to download with changes of parameter, or to fail to back
up the data, caused by lower back-up battery voltage than the standard. For using user -defined mode, he/she should program with
function block controlling sending/receiving of PLC as well as edit frames. This section explains UDPC setting & usage.

1) All numerical data can use hexadecimal, decimal, and binary type. If we convert decimal 7 and 10 into each type:
Hexadecimal : HO7, HOA or 16407, 16#0A
Decimal : 7, 10
Binary : 2#0111, 2#1010
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8.2.2 Parameter Setting

1) Setting Communications Parameter
(1) Open a new project file from GMWIN
Select GM7 as PLC type
Make a separate project file for each of the master and slave.

(2) After setting communication parameter at GMWIN. Double click it to activate this window.

i Cormnmunicaton Parameter
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(3) Set according to the following table.
Item Setting range
Station No. Station no. from 010 3L
Baud Rate 1200, 2400, 4800, 9600, 19200, 38400, 57600 bps
Data Bit 7 or 8 bits
Parity Bit 0, Even or Odd
Stop Bit 1 or 2 bit(s)
® RS232C Null Modem or RS422/485 : If's a communication channel for the communication,
using GM7 base unit’s builtin communication and Cnet I/F module (G7L-CUEC).
® RS232C Modem (Dedicated Line) : It” s to be selected for the communication, using an
Communication dedicated n_10demwnh Cnet I/’F module (G7L-CUEB). o _
Channel ® RS232C Dial Up Modem : It”s to be selected for the general communication connecting through
the telephone line by dial up modem and Cnet I/F module (G7L-CUEB).
Footnote) Using Cnet I/F module (G7L-CUEB) supporting RS232C, RS232C dedicated or
dial-up modem communication can be done, but not through Cnet I/F module (G7L-
CUEC) supporting RS422/485.
®  |’sthe ime waiting a responding frame since the master GM7 base unit sends a request
frame.
Timeout in Master ®  The default value is 500ms.
Mode ® [t must be setin consideration of the max. periodical ime for sending/receiving of the master
PLC.
®  [fit’s set smaller than the max. send/receive periodical time, it may cause communication error.
User Define Master If it is set as the master, it’s the subject in the communication system. If if s set as the slave,
/ Slave it only responds to the request rame of the master.
2) Setting frame
(1) Select one out of wer definedterms of protocol and mode in communication parameter, registration ““List” button
is activated.
User Defined

o Master List |
+ Slave;
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(2) Click “List” button to activate the following window.

1 Mot defined
2 Mot defined
3 Mot defined
4 Mot defined
A Mot defined
B Mot defined
7 Mot defined
2 Mot defined
9 Mot defined
10 Mot defined
11 Mot defined
12 Mot defined
132 Mot defined
14 Mot defined
14 Mot defined

(3) Selectoneof1 15 in frame list to open the following window.

INEER

¥ 7|

= eyl apits E RAEE R

I ERA R (P

e | ¥ jelje

iz e
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Frame specification
®  Header

Used in [Header] type.

Possible characters as headers are 1 alphabet letter, 1 numeric number, or control chaacters like
"NUL (HO00)”, “STX (H02)”, “ETX(H03)”, “EOT(H04)", “ACK(H06)”, “NAK(H15)", “SOH(H01)",
“ENQ(HO5)”, “BEL(HO7)"”, “BS(HO8)””, “HT(H09)”, “LF(HOA)”, “VT(HOB)”, “FF(HOC)”, “CR(HOD)”,
“SO(HOE)”, “SLHOFY”, “DLE(H10)”, “DCL(H11)”, “DC2(H12)”, “DC3(H13)’, “DCA(H14)”
“SYN(H16)”, “ETB(H17)", “CAN(H18)”", “EM(H19)", “SUB(H1A)”, “ESC(H1B)”, “FS(H1C)”,
“GS(H1D)”, “RS(H1E)”, “US(H1F)” and “DEL(H7F).”

Ex1) [NUL], [ENQ] (« o)
Ex2) NUL, ENQ (« x:[ ]isn’tused)

It is allowed to be only 3 consecutive characters.

Ex1) [ENQ][STX]INUL] (« o)
Ex2) [A][NUL][ENQ][STX] (« X : 4 consecutive characters are used)
® Tx/Rx

Not defined : It is the initial value that doesn’t declare a frame format.
Send : It is that declares send frame.
Receive : It is that declares receive frame.

When Frame 0 window is activated, Tx/Rx term is set as “Not defined,” and all the segments are
not in activation.
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- Segment (1-8): Enter segment by seggment to separate fixed sending data area (CONSTANT) and
variable data area (Array).

ltem

Contents

Type: INONE vl
- ME
& HE CoNST
ARRAY

To set a segment type, there’re NONE (not defined), CONST (fixed data area),
ARRAY (variable data area). CONST declares commands and fixed data that
are used for communication frame and ARRAY is used to input and save the
data needed for interactive communication. ARRAY type must be always set by

byte.
Ex1) %MBO, %QB0.0.0 (- )
Ex2) %MX0, %MWO, %MDO0, %QX0.0.0, %QW0.0. (« %)

This field is to declare commands and fixed data that will be used in
communication frame and constant data to be declared by inputting. ASCII
input must be done within 10 characters and hex within 20 characters. If the
number exceeds the limit, set the next segment as the same type and continue
to input there.

Ex1) 10RSB06%MW10006

—Segment 1

Type: ICONST 'l

© Hexlnput & ASCH Input

I 10RSBE0G
Sizar I Byte

~Segment 2

Type: ICONST 'l

 Hexlnput & ASCH Inpot

I %M1 0006
Sizat I Bwte

If the segment is declared as ARRAY type, although word type data is declared
in CONST type, the related area is to be set by byte.

Ex2) As an dedicated protocol communication, 10RSB06%MW10006 is a
frame to execute reading 6 word data from %MW100 at the slave station no.
16. At the moment, ARRAY must be set in 6 words that is 12 bytes, as the
area to save the data that is read.

Segment 3

Type: IARRAY 'l

™ Receive by Hex Converting

I %MBO
Size: |12 Bryte

" HexInput & ASCI Input

It is a radio button to select the input type of commands. There’re 2 kinds as
hex or ASCII value.

Ex1) ASCII: 10RSB06% MW100

Ex2) Hex : 313052 53 42 30 36 25 57 44 31 30 30

I~ Send by ASCI Converting

I~ Receive by Hex Gonverting

If ARRAY Qariable data area) is set, it asks whether it would convert data to
ASCII to send (at send frame), or convert to hexadecimal to receive(at receive
frame).

Size: I Byte

If ARRAY is set, the size of area is to be set by byte. The unit is a byte.
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® Tai

- Usedin Talill type.

- Possible characters as tails are 1 alphabet letter, 1 numeric number or control characters like “NUL
(HOOy”, ““STX (H02)””, “ETX (H03)”, “EOT (H04)", “ACK (H06)””, “NAK (H15)", “SOH (H01)”, “ENQ
(HO5)”, “BEL (H07)”, “BS (H08)””, “HT (H09)”, “LF (HOA)”, “VT (HOB)”, “FF (HOC)”, “CR (HOD)*, “SO
(HOE)”, ““S1 (HOF)”, “DLE (H10)”, “DC1 (H11)”, “DC2 (H12)”, “DC3 (H13)”, “DC4 (H14)”, “SYN
(H16)”, “ETB (H17)”, ““CAN (H18)”, “EM (H19)”, “SUB (H1A)”, “ESC (H1B)”, “FS (H1C)”, “GS
(H1D)”, “RS (H1E)”, “US (H1F)”, “DEL (H7F)”, and “BCC(HFE).”

Ex1) [NUL], [EOT] (« o)
Ex2) NUL, EOT (« x:[ ]isn"tused)

- Itis allowed to be aly 3 consecutive characters.

Ex3) [ENQ][STX][NUL] (« o)
Ex4) [A]INUL][ENQ][STX] (« X : 4 consecutive characters are used)

- Its possible to use BCC that can detect errors. BCC must be set as [BCC] to be used. To set BCC
contents, click “BCC Setting™ buton on the right side.

EX5)

Tailer; I EQT] [BCC BCC Setting l

® BCC setting: set BCC when it is needed.

BCC Setting
—Data Type
 ascl & Hex
—Check Rule
" Default
= BN 1 " BLIM 2
~ XOR 1  HOR 2
= MUL 1 oML 2
Range | ex) H[0]-TI0]
Complement : |None | Mask:l £x) °FF [FF
&FF
Cancel |
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ltem Contents
Data T ASCII adds 2 bytes BCC value in ASCII type to frame. Hex adds 1 byte BCC value in Hex type to
ype frame. For the detailed setting BCC, refer to 8.1.6 ““Execution of Commands”.
It is that sum all the data from 2d data to the data before the data marked as [BCC] and input the
Default
result to the [BCC] area
SUM1 | BCC method uses sum like defaults, but the user can set the BCC area.
BCC method is the same with SUM 1, but it”s used when the user masks any value to the last BCC
SUM?2
@ value.
2
3 XOR 1 | BCC method is OR (EXCLUSIVE OR).
=
(&)
XOR 2 BCC method is the same with XOR 1, but it”s used when the user masks any value to the last BCC
value.
MUL1 BCC method is MULTIPLY that is, multiplication.
BCC method is the same with MUL 1, but it”s used when the user masks any value to the last BCC
MUL 2
value.
H signifies header, S is for segment, and T is for tail.
Range Ex1) When header is set as [ENQ][STX], tail is set as [EOT][ETX], and the range of setting
BCC is to be from [STX] to [ETX], then set as H [1]~T [1].
It is to set whether not to take complement number or to take the complement number of 1 or 2 at
Complement | [BCC] value. If mask setting is done after taking a complement number, the user can set any value to
do masking.
Sets any value and method of masking.
Mask Ex1) When masking by XOR method, using a value, HFF : "FF
Ex2) When masking by OR method, using a value, HFF : |FF
When masking by AND method, using a value, HFF : &FF
Keys on Keyhoard, for setting masking method — A & i

Frame size
- ASCIl communication : max. 128 bytes
- Hex communication : max. 256 bytes

Flag (_RCV [n]: nis a frame list no.)

- I'saflag to indicate whether a user defined frame is received in the order set by the user.

- It's BOOL type and ARRAY type in the size of 6.

- If the received frame is matched with the declared frame in frame list number 3, RCV [3] starts blinking.
0O-1-0

When frame receiving is done, GM7 base unit check if ther€'s any match between the received frame and
the declared frame in frame list. If there is, let the _RCV [n] flag blink and save the received data in the
assigned area.
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8.2.3 Function Block
1) SND_MSG
Function block Explanation
Input
SND_MSG REQ : Execute function block at rising edge(0 — 1)
B0 | REQ NoR [= BOOL | : Frame list field number to send.
USINT == ERR = BOOL
FLID Output
STATUS[= USNT | NDR : When ends without error, this is set to 1 and keeps fill the next
request for function block.
ERR : When an error occurs, this is set to 1 and keeps till the next request

for function bbck.
STATUS : When an emor occurs, output error code.

@

@

Function

This function block is to send the frame registered in the frame list.

Error

Output error codes to the output STATUS. For the detailed information, refer to the error codes.

2) Error codes (Status of the function block)

CODE

Error type

Meaning

06

Slave Device Busy

It”s sending or waiting to receive

09

Parameter Error

Comm. Parameter setting, or communication enable setting error

10

Frame Type Eror

The frame isri"t for sending or set.

3) Errorflag
Errors related with the frame list
Save in _UD_ERR [n].

Bit no. Error type Meaning Remark
Bit0 Frame Length Over tlfrror when a frame is bigger than 128 bytes (hexadecimal: 256
yes). Error flag on
Bit 1 Device Area Over Error when I/Q area (128 bytes), or M area is exceeded. sending part
Bit 2 BCC Setting Error BCC setting error
Bit 8 BCC Check Error Error when received BCC value is wrong.
Bit9 Mismatch Error Error when a received frame doesn’t match with the registered Error ﬂag on
frame. receiving
Bit 10 Hex Change Error ~ Error when converting to hexadecimal. part
Bit 11 Frame List Error Frame setting or communication enable setting error

8-58




Chapter 8 Communication Function

8.2.4 Example of Use 1

This example is supposed that there’s a communication between GM7s by the userdefined protocol. The system
configuration is as follows and the cable is the same with the one of 1:1 dedicated protocol communication.

GM7 base unit GM7 base unit

(Master: (Slave:

Station no. 0) Station No. 1)

B\ V| N £

H 1 1
K K

] — ] —

1:1 dedicated protocol communication between GM7 s

The data in M area of the master station is sent to the slave station and the slave station saves the received data in M area
outputs as direct variable, and sends the data back to the master. This process repeats between the master and the slave.
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1) The Programming and setting communication parameter of the slave station
(1) Work at the slave station no. 1.

(2) Open anew project file and make a new program for the slave station.

= GRWIN for Wind CMgmwint'sourceWuser_define_master, prj

Froject  Prograrn  Edit Toolbox  Cormpile Online Debug  Window  Help

eileolen] oilemm] Al o] v mm| ] ] bl S

k4 o famwintsourceftuser_define_sl:

tg efine_rmaster, prj
= PROJECT == PLC Type : GM?7
HP= CONFIGURATION(PLC» == Configuration Hame : UMNAMED

B nCCESS UARIABLES == B variables declared
mw; RESOURCECCPU> B == Mame : RESH

2] RESOURCE GLOBALS == B variables declared

TASK DEFINITIONE == 1 tasks defined

CiL LD 1 PROGRAM ==> USER_DEFINE_SLA :  cilgmuinWsourcelhuser_define_sla.src
B COMMENIS for DIRECT UARIABLES == A variables declared

HP= PARAMETERS

B BASIC PARAMETERS

B COMMUNICATION PARAMETER
L7 INCLUDED LIBRARIES

A | v

|Creates a new project | 0OFfline [Edit
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(3) Select communication parameter in GMWIN parameters and double click it, and then the window of communication
parameter will be opens.

Comrmunicaton Parameter |

— Communication Method

Station ko, ; |1 'I
Baud Rate : IQEIZIEI 'i Data Bit IE! vi
Farity Bit ; INnne vl Stop Bit : I1 v!

— Communication Channel

¥ RE232C Mull Moder or RS4221485
= RS232C Modem (Dedicated Ling) Init. Command
~ RE232C Dial Up Modem ATZ

Tirmeout in Master Mode ; I s00 s

—Protocol and Mode

Dedicated
" Master I Eead Statine ot Eve BLE [fist |
i Slave
Maodbus
i Master o _
Transmission Mode ; !A:?f_:u vI
" Slave
ser Defined
b Master List |
& Blavel

Ok Cancel Help |

®  Set parameters as the following table.

Communication Method Protocol and Mode
Staio | - Baud Da_ta Paf"-‘/ Stqp Communication channel User Defined
n No. Rate Bit Bit Bit
1 9600 8 None 1 RS232C null modem or RS422/485 Slave
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(4) Click “List” to open

the following window.

Frame List

1 Mot defined
2 Mot defined
3 Mot defined
4 Mot defined
A Mot defined
6 Mot defined
7 Mot defined
8 Mot defined
9 Mot defined
10 Mot defined
11 Mot defined
12 Mot defined
13 Mot defined
14 Mot defined
14 Mot defined

0 Motdefined

—Frame Informatian

THR
Headear:
SG1;
SG2:
SG3
5G4
SGa:
SGH:
SGT.
SG8,
Tailer:
BCC:

ik Cancel

(5) Double click “Frame List 0" to activate “Frame 0 window and set as follows.

Frame 0

Header : Iw TR !m

—Begment 1 —Begmenta

Type: m |SND_FRAME Type: m

 Hexlnput & ASCI Input SiEes I_E"ﬂe & Hewlnpot & ASE | npot SiEet I—BB'TE
—Segment 2 - Segment 6

Type: im I%MEID Type: Im

I Receive by Hex Converting SE |4— = & Heinput EASE Tt e I—EME
—Segment 3 - Segment ¥

Type: lm I Type: m

& Hewlnout 0 850 Tt SlZet I—E"ﬂe @ Hewlnpat. £ AEE( Tt SiEe I—Ely'te
~Begment 4 —Begment 8

Type: ’m | Type: Im

& Weelnput € AEE | nput Sizet I_E"ﬂe & Hewlnpot € ASE i npit S{ze I_BB'TE
Tailer: ] EOTBCC Ok | Cancel |

BCC Setting I
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ltem Setting value

Header [ENQ]

TXIRx Receive
Segment 1 Type: CONST, field: SND_FRAME, select button for ASCII input
Segment 2 Type: ARRAY, field: %MBO, size: 4 bytes

Tailer [EOT][BCC]

(6) “[BCC]’ is set in tail after setting, click “BCC setting” to activate BCC setting window, set as follows and click
“OK” to close.

]|

& ASCHE " Hex
—izheck Rule
" Default
SN & SLIM 2
HORA " HOR 2
UL O MUL 2
Rarnge : I H[0]~T(0O] e H[O]~T[0]

Complement !Nnne :_i Maak:l *FF exi *FF |FF

EFF
cancel |
Item Setting value
Data Type ASCII

Check Rule SUM?2

Range H [0] ~ T[0] that is from header [ENQ] to tail [EOT].
Complement None

Mask Mask with HFF by XOR.
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(7) After BCC setting, click “OK” of Frame 0 window to register the frame as follows.

Frame List

0
1 Mot defined
2 Mot defined
3 Mot defined
4 Mot defined
A Mot defined
B Mot defined
T Mot defined
& Mot defined
9 Mot defined
10 Mot defined
11 Mot defined
12 Mot defined
13 Mot defined
14 Mot defined
15 Mot defined

o]

—Frame Information

Tw/Rx:
Header[ERG]
SG1: constant
SG2 hex[4]
S5G53:
SG4:
SGa
SGE:
SGT
SG8 null
Tailer[EQT]BCC]
BCC: SUIM 2

Receive

null
null
null
rull

null

Cancel

®

Frame |

Double click frame list 1 to activate Frame 1 window to set as follows.

Header : [5TH] TwRx: m

—Segment 1 —Segment 5

Type: m |RCV_FRAME Type: m I

 Hexlnput & ASCH Input STEes I_E"ﬂe o Heselnpot 6 ASE Slzet I—EB'TE
~Segment 2 - Segment &

Type: m !%MEI'ID Type: m I

[~ Send by ASCI Converting sze: [+ Byte & et = ASE it e [ e
—Segment 3 ~Segment 7

Type: m I Type: Im I

o Hewinpin & ASE | SlEe I—EMB % Henlnpot & AEE Size I—Ely'te
—Segment 4 —Segment 8

Type: ’m I Type: Im I

S Flzlans e e se [ By SRl Al e se [ By

Tailer; I [ETH]

BCC Setting |
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tem Setting value
Header [STX]
TXIRx Send
Segment 1 Type: CONST, field: RCV_FRAME, select button for ASCII input
Segment 2 Type: ARRAY, field: %MB10, size: 4 bytes
Tailer [ETX]

(9) After setting, click “OK’ of Frame 1 to register as follows.

Frame List

0 Racsiia —Frame Information

7 Mot defingd Tk Send

3 Mot defined Header[STx]

4 Mot defined ;

£ Mot defifed S5G1: constant

G Mot defined SG2: hex[4]

7 Mot defined ;

8 Mat defined R

9 Mot defined 5G4 null

10 Mot defined .

11 Mot defined ]

12 Mot defined SGEE: null

13 Mot defined ;

14 Mot defined Gttt

14 Mot defined SGE: null
Tailer:[ETH]
BCC: Mot Set.

(10)  Click ““OK to exit communication parameter setting and click “OK” to complete setting.
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(11) Setup a program like the following figure and download to the slave station GM7. For the detailed program
setting and downloading, refer to GMWIN manual.

® Function block is used in the program. Before using function block, double click “Current included
Libraries” to open the following window:. Click */Add”” to add COMM.7FB and click “OK.”

Inzlude Library

—izurrent Included Likraries

Add.. | Delete

0] 8 Cancel | Help

Include Library

—izurrent Included Likraries

cagrmwimlibcarmm. fh

Delete |

(0] 4 Cancel | Help
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S GMWIN for Windows - cigmwintsourcetuser_define_slv, pr]
Project  Program  Edit Toolbox  Compile Online Debug  Window  Help

e ol = e ) M e I Y o P W A e i
| RCW[O]  MOVE | - !—
Fow 0 ] []— EH  EHO-
Riow 1 IMBO - IM1 OUT - ¥0B0.0.0 Ij|_|'l
Row 2 _ ¢
=AM0 1)
_RCY[O] HOYE ! i O e}
Row 3 ] ——FEN ENO REL  MOR -
At
Row 4 A0BO.0.0- 1M1 0OUT - ZEMB1O 1 -FL_I ERR - =
i Ny
Row § - STAT - RS
5
Row B — o
!
Row 7 {=}
Row & 1= ®
{F
Fow 9 o
Fow 100 {F}
e - | fFet
4| | k
[Saves the program | OFfline [ R3.C8 [Edit

® [fthe frame O is received, save it in %MBO of the slave (refer to frame O setting). Output value saved

in%MBO to direct variable %MB10 and again save the value in %QB0.0.0 in %MB10. If this execution

is done without error, send frame 1 out of frame list from function block. Frame 1 is the frame that sends

4 bytes data saved in %MB10.

If Frame 0 isr’t received, this program doesn’” t work.

To open communication, set through ““communication enable setting.”

®  For “communication enable setting” method, refer to 3) Communication enable setting of 8.1.7 “11
dedicated protocol communication. ™
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2) The programming and setting communication parameter of the master station
(1)  Work at the master station no. 1.

@

Open a new project file and set up a new program for the master station.

GRWIN for Windows - cigmwinWsourceWuser_define_mas. prj

Project Program  Edit Toolbox  Compile Online  Debug  Window  Help

HleEB | Iy BB sl | e / 4 i 3 L R
J.:':l'é |'-M=| .D:l% | & r::'.tl Jl g |‘IEI .| E.IH.: E..l I‘H'l El@ G
Row O e
ik
Row 1
¢}
Row 2 1t
o
Fow 3 E
Row 4 \
Fow & i
)
Fow B
&
{5}
& ®
= PROJECT == PLC Type : GM? {ir
HPE= CONFIGURATION(PLC> == Configuration Mame : UNNAMED
B ACCESS VARIABLES == @ variables declared {F}
RESOURCE<CPU> B == Hame : RESA i}
B RESOURCE GLOBALS ==> A variables declared
B TASK DEFINITIONS ==> 1 tasks defined et
B LD 1 PROGRAM == USER_DEFINE_MAS : ciWgmuinWsourceluser_def i
[El|] COMMENTS for DIRECT UARIABLES == B variabhles declared b
= PARAMETERS
<SG
|:|§| BASIC PARAMETERS
[Z] COMMUNICATION PARAMETER
L7 INCLUDED LIBRARIES
Rl | _>l_I
|Creates a new project [Offline | R8.CY [Edit
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(3 If you double click the ‘communication parameter' window in GMWIN, you can see the following window of
the ‘communication parameter.’

Cormrmmunicaton Parameter

—Caommunication Method

Station Ma. : IIZI vI
Baud Rate IQEDD vi [Diata Bit IE! v]
Parity Bit ; INnne vl Stop Bit I1 v!

i~ Cammunication Channel

& RS232C Mull Moderm or RS4225485
= RS5232C Modermn (Dedicated Ling) Init. Command ;
= RS5232C Dial Up Modem ATZ

—Protocol and Mode

Titneout in Master Mode : a0o s
Dedicated
" Master [ Eead Etatie ofislave PILGE [t |
{~ Slave
Modbus
= Master L -
Transmission Mode : !A:?f_:ll vI
" Slave
zer Defined
= Master - |
" Slave
Ok Cancel Help |

®  Set parameters as the following table.

Communication Method Protocol and Mode
Staion | Baud Data | Parity Stop L
No. Rafe Bit Bit Bit Communication Channel User Defined
0 9600 8 None 1 RS232C null modem or RS422/485 Master
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Click “List™ to activate frame list window.

@

Frame List

m_g,,!ﬂgt_,!;!_@,ﬂ_ngq —Frame Infarmation

1 Mot defined )

2 Not defined T

3 Mot defined Header:

4 Mot defined ;

5 Mot defined Sl

B Mot defined 5G2

T Mot defined ;

8 Mot defined s

9 Mot defined 5G4

10 Mot defined .

11 Mot defined i

12 hot defined SGE;

13 Mot defined ’

14 Mot defined Bt

15 hot defined S5G8;
Tailer:
BCC:

Ok

Cancel

©)

Frame 0

Double click Frame list 0 to activate Frame 0 window and set as follows.

Header : W TR !m

—Begment 1 —Begment 4

Type: Im ISEND_FRAME Type: |NOME il I

¢ Hexlnput € ASCI Input SR I_ Byte & Hewlnpot €T ASE Rt SR I—El‘ﬂe
—~Begment 2 - Begment &

Thpe: Im !%MEID Type: |MOKE ¥ |

™ Send by ASCI Converting size: [+ By 2 el et e sie [ Byte
—Begment 3 —Begment 7

Type: m | Type: |MNONE ¥ I

% Henlnput 0 56 i Sl2es I—EE'TE & Hewnput 0 A5E] it SiEe I—EI\,de
— Segment 4 — Segment 8

Type: Im I Type: |MNOKE > I

& iHexlnput. £ A2 Input e |_E'3'TE = A i A i Sl2ES I_E"ﬂe

Tailer: | EQTIBCC] BCC Setiing I

Cancel |
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ltem Setting value

Header [ENQ]

TXIRx Send
Segment 1 Type: CONST, field: SND_FRAME, select button for ASCII input
Segment 2 Type: ARRAY, field: %MBO, size: 4 bytes

Tailer [EOT][BCC]

(6) “[BCCIis set in tail after setting, click “BCC Setting’ to activate BCC setting window, set as follows and click
“OK” to close.

& ASCE " Hex
—Check Rule
' Default
 SUM 1 &+ Slm 2
" HOR  HOR 2
ML ML 2
Ranoge | HI0T-~T(0] e H[O]~T(0]

Complement ; !Nnne _v_I Magk:l AFF 2¥) "FF |FF

&FF
cancel |
ltem Setting value
Data Type ASCII

Check Rule SUM?2

Range H [0] ~ T[0] that is from header [ENQ] to tail [EOT].
Complement None

Mask Mask with HFF by XOR.
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(7) After BCC setting, click “OK” of Frame 0 window to register the frame as follows.

Frame List

0
1 Mot defined
2 Mot defined
3 Mot defined
4 Mot defined
A Mot defined
B Mot defined
T Mot defined
& Mot defined
9 Mot defined
10 Mot defined
11 Mot defined
12 Mot defined
13 Mot defined
14 Mot defined
15 Mot defined

o]

—Frame Information

Tw/Rx:
Header[ERG]
SG1: constant
SG2 hex[4]

SG3 null

SG4: null

SG4A: null

SGE: null

SGT: null

SG8 null
Tailer[EQT]BCC]
BCC: SUIM 2

Receive

Cancel

(8)  Double click frame list 1 to activate Frame 1 window to set as follows.

Header [5TH] THiR Im

—Segment 1 —Segment 5

Type: [cONST x| [ RCV_FRAME Type: [NONE 7]

¢ Hexlnput  * ASCI Input e I_ Byte e Hewlnput € S5 Hput SIEE I—El‘ﬁe
—Sedment 2 -Seament 6

Type: [ARRAY = [ %mB10 Type: [NONE 7]

[ Receive by Hex Convering Size: I—EI\,rte t* Hewlnpit &8 LS [t e I—EI\,rte
~Segment 3 - Segment 7

Type:  |MOME % | Type: m

' Hewlnpit €8 SEE A Slzet I—EME t* Hewlnpit €8 SEE I mpir SlEet I—EI\,rte
—Segment 4 —Segment 8

Type: [NOME ¥ | Type: [nonE 7

& Mewlnnut € ASCH It Sfzes I_EME G Hennnit O ASCH it SfZes I_EME

Tailer: I [ETH|

BCC Setting |

:

Ok
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Item Setting value
Header [STX]
TXIRx Receive
Segment 1 Type: CONST, field: RCV_FRAME, select button for ASCII input
Segment 2 Type: ARRAY, field: %MB10, size: 4 bytes
Tailer [ETX]

(9)  After setting, click “OK of Frame 1 to register as follows.

Frame List

0Send —Frame Information

TrIR: Receive

2 Mot defined

3 Mot defined Header[8Tx]

4 Mot defined ;

5 Not dafined SG1: constant

G Mot defined SG2 hexld]

7 Mot defined :

& Not defined Bl

4 Mot defined 2G4 null

10 Mot defined :

11 Nat defined Rl

12 Mot defined SGE: null

13 Mot defined ;

14 Not defined SRt

14 Mot defined SG8: null
Tailer:[ETx]
BCC Mot Set.

Ok I Cancel

(20) Click “OK’ to exit communication parameter setting and click ““OK to complete setting.
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(12) Setup a program like the following figure and download to the slave station GM7. For the detailed program
setting and downloading, refer © GMWIN manual.

® Function block is used in the program. Before using function block, double click “Current included
Libraries” to open the following window:. Click */Add”” to add COMM.7FB and click “OK.”

Include Library

—zurrent Included Libraries

Add... | Delete

)4 Cancel | Help

Include Library

—izurrent Included Libraries

cigrmwinilibicamm. Tth

Add. . Delete

Ik Cancel Help
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S GEmWIN for Windows - ogmwinsourcewuser_define_mas, prj

Project  Program  Edit Toolbox  Compile Qnline  Debug  Window  Help

Ei|e|R] Bilepima| | of omm o] L0}l Bale]| Bl Z|F|

Ed o Wamwinttsourcetuser_define_mas. src I
' SEHD '
| _T200MS  SHD_M3G | | i
Row 00— —FRED HOR- - L
. Al
Bow 1 | 0 -FL_| ERR-
'y i Ik
Fow 2 | STAT - S KL
LS o
M
Row 3 _ :
| RV MOT | N
Row 4 ] — BN END- : My
Row 5 | WBIO NI OUT |30B0.0.0 I 2
{7}
Row 6 | S P
RLV[1]  MOYE |
Row 7 —1 BN END- - {5}
| | {7}
Row 8  20B0.0.O- 1M1 OUT -  $MBD
Bt
Row 3 —— - IF}
Row 10 | R R
CRETS
Row 11| }
>
4 | A
|Creates a new project [[0ff1ine [R5.C3 [Edit
® |t sends Frame 0 by operating function block every 200ms.
®  Frame 0 sends 4byte value from the master station in %MBO to the slave station.

® The slave station saves Frame 1 that the master sent to %MB10. (Refer to frame setting of Frame 1) It
logically reverses the value of %MB10 that is saved at this moment, outputs to the direct
variable, %QB0.0.0 and saves again the value output to the direct variable %QB0.0.0. to %MBO.

®  Conclusively, when 8 LED of the master are on, then 8 LED of the slave are off, and vice versa.

To open communication, set through “communication enable setting.”

For “communication enable setting” method, refer to 3) Communication enable setting of 8.1.7 “11

dedicated protocol communication. *”
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8.2.5 Example of Use 2

This example is supposed to activate direct variables with the help of the user-defined protocol. I’s ideal for the system
configuration to connect digital /O module to GM7 base unit. If digital I/O module isn’t connected, only a part of the
operation is possibly checked.

GM7 base unit GM7 base unit

(S“f:t‘fte" . G7E-DR10A (Shave: G7E-DRI0A
aton no. 0) Station No. 1) .

1:1 dedicated protocol communication cable between GM7°s

1) The Program and communication parameter of the slave station
(1) Work at the slave station no. 1.
(2) Open a new project file and make a new program for the slave station.
(3) Select communication parameter in GMWIN parameter and double-click it, the window of comm. parameter menu

opens.

®  Set parameters as the following table.

. Protocol and
M
Communication Method Send mode
. . Lo : Communicati ‘
Station no. Baud rate Data bit Parity bit Stop bit on chamnel Dedicated
RS232C null
1 9600 8 None 1 modem or Slave
RS422/485
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(4) Double “frame list 0’ to activate ““Frame 0” window and set as follows.

Frame 0

Header : I Tu/Fx IRecei\te vl
—Segment 1 —Segment &
Type: [CONST ] | ®Do.00 Type: [NOME  +]

Type:

1

MONE = |

=Ze I Byte

& Henlnpit ©CASE R

O Hexlnput & f Size; I_EIS'TE # Hewlnpnt £ APt il I—E‘ﬂe
—Segment 2 - Segment &

Type: Im |%QEID.D.D Type: Im

[~ Receive by Hex Converting Size: I‘i—E'VtE o Hewinpur £ AEE Rt 21 I—B‘ﬂe
—Segment 3 —Segment T

Type: Im I Type: Im

@& Hew (npot 50 250! Tt SiZet |—Elv‘re % Hewlnput 20 A5 Tt Sizet I—B\,rte
~Searment 4 —Segment 8

Type: |MOME >

1

& Hewlmputs &0 ASEHHpUL

ElZel I Byte

W

Tailer:

BCC Setting |

Ok

:

Cancel |

Item Setting value
Header None
Send/receive Receive
Segment 1 Type: CONST, field: %QD0.0.0, select button for ASCII input
Segment 2 Type: ARRAY, field: %QB0.0.0, size: 4 bytes
Tall None

8-77




Chapter 8 Communication Function

(5) Double click frame list 1 to activate Frame 1 window to set as follows.

Header : [STH] TafRx IReceive 'I

—Segment 1 ~Segment 5

Type: iCONST 'i IRCV_FRAME Type: INONE 'l

 Hexlnput & ASCIH Input Size I Byte & M lapt O ASE Tt Sizet I Byte
—Segment 2 - Segment &

Type: IP\RRAY vl |%MEI1D Type:; INONE 'l

[~ Receive by Hex Converting Size: I Bite & ey mput A Tt i I Byte
—Segment 3 —Segment 7

Type: INONE -] | Type: INONE -]

ol e e e SlZe; I Byte @ Mol L AS Tt S{ZEl I Byte
— Segment 4 —Segment 8

Type: INONE -] | Type: INONE -]

& Hewlnput £ ASE 1 put = [2et | Bite L=l S = ] Sz | Bute
Tailer: I [ET><]| Ok I Cancel |

BCC Setting |

Item Setting value
Header None
Send/receive Send
Segment 1 Type: CONST, field: %QB0.1.0, select button for ASCII input
Segment 2 Type: ARRAY, field: %QBO0.1.0, size: 1 bytes
Tal None
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(6) Set up a program like the following figure and download to the slave station GM7. For the detailed program
setting and downloading, refer to GMWIN manual.

S GMWIN for Windows - ciftgmwintsourceuser_define_mas, prj

Broject  Program Edit Toolbox  Cormmpile Qnline Debug  MWindow  Help

|l o |slmle] LLiL |

z

Ed camwintsourcettuser_define_mas. sro ,
Row 0 —
1t
_REY[O] 400
Fiow 1 — [P EW  EHD - 1<k
Ft
Fow 2 400 - IN1T OUT -~ _ADD
It
Row 3 1 - IH2
REYTO] IﬁISENTDUAHTSDEH W\&
Rowd T |~ REQHOR.- - ™y
i
Row 5 #MBO -[FL_I| ERR} 30BO.0.0
0 )
Fow B STAT
il &
Row 7 _ ®
{Fr
Row B e
Row 9 {F}
fret
Row 10
SRl
Row 11 | s
4] | A
[Creates a new project | OFfline | R5.C2 |[Edit

® \When the frame 0 is received, it outputs the value to % QBO0.0.0 of the slave station. (Refer to the Frame
0 setting.)

® \When Frame 0 is received, it operates ADD function to increase the value of the symbolic variable,
_ADD 1 by 1, and because the symbolic variable _ADD has been assigned a memory at the direct
variable, %QB0.1.0, outputs the result of the ADD function to the digital /O module.

® The slave reads the direct variable, %QB0.1.0 of the digital /O and sends it again to the master. (This
function enables to check whether the communication is being done without the digital I/O module by
the direct variable outputs of the GM7 base unit)

® To open communication, set through *“communication enable setting.”
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® Variables window

Marme ; _ADD Directyatiahle Cormment 0

=Yariahles List

Allocation Data Tvpe o Flag

ik

=AUto= ST
=Alto= FH Instance
SEMD WAR =Auto= FB Instance Cancel
ACTUATOR.MDR WAR =Auto= BiOOL
ACTUATOR ERR WAR =Auto= BOCOL
ACTUATOR.STATUS WAR =Auto= LSINT
S?ND.NDR VAR =Auto= BOOL ¥ Help
1 | »
Add... Delete | Edit... |
—Description
Marme ; _ADD

Yariable Kind : WAR
Data Type : SINT
Allocation @ =Auto=
Initial Yalue ; =Default=
Comments :
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2)
(1) Work at the master station no. 0.

The Program and communication parameter of the master station

(2) Open a new project file and make a new program for the master station.

®)

menu opens.

®  Set parameters as the following table.

Select communication parameter in GMWIN parameter and double-click

it, the window of

comm. parameter

Communication Method HDEAIE
Send mode
Station no. Baud rate Data bit Parity bit Stop bit COT& t:]r::;anon User-defined
RS232C null
0 9600 8 None 1 modem or Master
RS422/485
(4) Double “frame list 0" to activate “Frame 0" window and set as follows.

Header : I— TafR lm

—Segment 1 —Sedgment &

Type: iCONST vi | %QB0.1.0 Type: |MOME % I

" HexInput 6§ e I_ Byte o Mo (nput. 0 ASEHput e I—BS'TE
—Segment 2 - Segment &

Type: [aRRAY 7] [ %aB01.0 Type: |MOME = |

™ Receive by Hex Converting Size: |1—E"f‘9 & Hevlnpot € ASE Tt Sizet I—Ely*[e
—Segment 3 —Segment ¥

Tupe: m | Type:  |MNORE ¥ I

O e e SiEe I—El‘ﬂe i Heinni & AEE] T =i I—Ely'te
~Segment 4 —Segment 8

Type: Im | Twpe. |MNORE > |

& Hewlnput £ ASGEH Rt SfEe I_El‘ﬂe G Hewlnpots & ASEI R SfZes I_BS'TE
Tailer: I— BCC Setting | Cancel |

ltem Setting value
Header None
Send/receive Send
Segment 1 Type: CONST, field: %QB0.1.0, select button for ASCII input
Segment 2 Type: ARRAY, field: %QB0.1.0, size: 1 bytes
Tall None

©)
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Frame 0

Header I— TR Im

—Segment 1 —Segment &

Type: Im |%QEID.1.D Type: m |

" Hexinput SHZE I_BS'TE & Hewlnpit & ASE R SIEE I—BS'TE
—Segment 2 - Segment &

Thpe: Im |%QEID.1.D Type: m |

[ Receive by Hex Converting Size: |1—E'5'TE % Helnot £ A5Gt Siees |—Elv‘re
—Segment 3 —Segment 7

Type: m | Type: m |

L= ] O = i e I—BB'TE L=l O S = i e I—Elgrte
— Segment 4 — Segment 8

Type: INONE 'l

& Hewlnpt

RS G It

Eizes I Biyte

MOME X

]

Type:

o Henpat O AEE] it

Eize I Biyte

Tailer: |

BCC Setting I

J

o]

Cancel |

ltem Setting value
Header None
Send/receive Receive
Segment 1 Type: CONST, field: %QB0.1.0, select button for ASCII input
Segment 2 Type: ARRAY, field: %QBO0.1.0, size: 1 bytes
Tall None
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(6) Set up a program like the following figure and download to the slave station GM7. For the detailed program
setting and downloading, refer to GMWIN manual.

0 GMWIN for Windows - cigmwintsourceWuser_define_mas, prj
Project  Programn  Edit Toolbox  Compile  Qnline Dehug Wmdnw Help

pileole] oifes[za] ] of o [m[m[n ] L]Lt

Ed c gmwintsourcetuser_define_mas, src

Row O ] | W
- ACTUATOR ; T
_T200MS ADD | SNO_MSG
Row 1 P! CEN  END. _FEQ " HOR, - T
Row 2 | _ADD M1 DUT.  _ADD 0 FL_I ERR.- : {p}
| 0
Ak
Row 3 | T STATL.

U TN
Row 4 | : 1 |\§

Fow & | {

i
Fow B &
Fow 7 | {r}
Fow & ©

i
Fow 9 {Ft
Row 10 _ {ret

CRET?
Row 11 >
Row 12 | ! S50

j_?_.—iull‘?e 1 jv
L 1 _I‘J

[Offline TRz C7 [Edit

® |t operates ADD function to increase the value of the symbolic variable, ADD 1 by 1 at every 20ms,
and because the symbolic variable _ADD has been assigned a memory at the direct
variable, %QB0.0.0, outputs the result of the output contact point of the GM7 base unit.

® The master reads the direct variable, %QB0.0.0 of the GM7 base unit and sends it again to the master.
(Refer to Frame 0 setting.)

® To open communication, set through ““communication enable setting.”
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® Variables window

Mame : _ADD

[HrErS e n e EnmmiEn

~Wariables List

=Auto=

variable Kind | VAR
Data Type © SINT
Allocation © =Auto=
Initial Walue ;| =Default=
comments :

FB Instance

SEMD VAR =Autas= FB Instance
ACTUATOR.MDR VAR =Auto= BOOL
ACTUATOR.ERR VAR =Auto= BOOL
ACTUATOR.STATUS WAR =Auto= LISIMNT
SIiND.NDR VAR =Auto= BOOL _l;l
1 | »

Add.. Dielete | Edit... |
—Description

Mame ;| _ADD

Elag

Cancel

Help

ik
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8.3 Modbus Protocol Communication

8.3.1 Introduction

GM7 builtin communication supports Modbus, the Modicon product’s communication protocol. It supports ASCIl mode, using
ASCII data and RTU mode using Hex data. Function code used in Modbus is supported by function block and especially function
code 01, 02, 03, 04, 05 06, 15 and 16. Refer to “"Modicon Modbus Protocol Reference
Guide" (http:/Avww.modicon.com/techpubs/toc7.htm).

8.3.2 Basic Specification

1) ASCII mode
(2) It communicates, using ASCII data.
(2) Each frame uses " (colon : H3A)', for header, CRLF (Carriage Retum-Line Feed : HOD HOA ), for tail.
(3) It allows Max. 1second interval between characters.
(4) It checks errors, using LRC.
(5) Frame structure (ASCII data)
ltem Header Address Function code Data LRC %]
(CRLF)
Size 1 byte 2 bytes 2 bytes n bytes 2 hytes 2 bytes
2) RTUmode
(2) It communicaks, using hex data.
(2) There's no header and tail. It starts with address and finishes frame with CRC.
(3) Ithas at least 3.5 character imes between two frames.
(4) It ignores the current frame when 1.5 character times elapse between characters.
(5) It checks errors, using 16 bit CRC.
(6) Frame structure (hex data).
ltem Address Function code Data CRC
Size 1 byte 1 bytes n bytes 2 bytes

REMARK

1) The size constituting 1 letter is 1 character. So 1 character is 8 bits that is 1 byte.
2) 1 character time means the time lapsed for sending 1 character.
EX) Calculation of 1 character time at 1200 bps.
1200 bps means that it takes 1 sec to send 1200 hits. To send 1 bit, 1 sec/1200 bits = 0.83 ms. Therefore 1

character time is 0.83ms * 8 bits = 6.64ms.
3) 584, 984 A/B/X executes frame division, using intervals of more than 1 sec without LRC in processing internally.
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3) Address area
(1) Setting range is available from 1to 247, but GM7 supports from Oto 3L
(2) Address 0is used for broadcast address. Broadcast address is all slave device recognize and respond to like
the selfaddress, which can't be supported by GM7.

4) Function code area
(1) GM7 supports only 01, 02, 03, 04, 05, 06, 15, and 16 among Modicon products' function codes.
(2) If the response format is confirm+(ACK), it uses the same function code.
(3) If the response format is confirm{NCK), it retums as it sets the 8th bit of function code as 1.

Ex) If function code is 03, (we write here only function code part. Because only function codes are different.)

[Reques] (0000 0011 (HO3)
[Confirm+] (0000 0011 (HO3)
[Confirm-] 1000 0011 (H83)

AN

It returns as it sets the 8th bit of
function code of request frame.

5) Dataarea
(1) It sends data, using ASCII data(ASCII mode) or hex (RTU mode).
(2) Data is changed according to each function code.
(3) Response frame uses data area as response data or ermor code.

6) LRC Check/CRC Check area

(1) LRC (Longitudinal Redundancy Check) : It works in ASCII mode. It takes 2” complement from sum of frame
except header or tail to change into ASCII code,

(2) CRC (Cyclical Redundancy Check): It works in RTU mode. It uses 2byte CRC check rules.

REMARK

1) All numerical data can use hexadecimal, decimal, and binary type. If we convert decimal 7 and 10 into each type:
Hexadecimal : HO7, HOA or 16407, 16#0A
Decimal : 7, 10
Binary : 2#0111, 2#1010
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7)  Function code types and memory mapping

Code Function code name l\g(;;i;c;)g dfeLs(s: GLOFA-mapping Remark
01 | Read Coil Status OXXXX(bit-output) %MX0~%MX9999 Read hits
02 | Read Input Status IXXXX (bitinput) %MX0~%MX9999 Read hits
03 | Read Holding Registers AXXXX(word-output) %MWO0~%MW9999 Read words
04 | Read Input Registers 3XXXX(word-input) %MWO0~%MW9999 Read words
05 | Force Single Coil OXXXX(bitoutput) %MX0~%MX9999 Write bit
06 | Preset Single Register XK (word-output) %MWO0~%MW9999 Write word
15 | Force Multtiple Coils OXXXX(bit-output) %MX0~%MX9999 Write bits
16 | Preset Multiple Registers 4XXXX(word-output) %MWO0~%MW9999 Write words

8) Modbus addressing rules
GM7 base unit starts its address from 0 and matches with 1 of Modicon products' data address. So GMT7's
address, n matches n+1 of Modicon products' address. Also, GM7 base unit has continuous M area without any
division of output contact points (0XXXX), input contact points (LXXXX), output registers (4XXXX), input register s
(3XXXX). This means that the output contact point 1 (0001) of Modicon products is marked as communication
address 0 and the input cantact point 1 (0001) of Modicon products is marked as communication address 0 in
GM7.

Qupetoontactpoits (OXXXX), Irputcontactpois (LXXXX), Outputregisers (AXXXX), Inputregisters (3XXXX)

Highest data of data address dividing output contact point, input contact point,
output register, and input contact register in Modicon products.

9) The size of using data
As for data size, GM7 base unit supports 128 bytes in ASCII mode and 256 bytes in RTU mode. The maximum size of the
Modicon products is different from each other kind. So refer to "Modicon Modbus Protocol Reference Guide."

REMARK

1) GM7 base unit doesn't have any division between input and output area like Modicon PLC, when it
supports Modbus protocol communication. It uses only M area. So the user must be caution to in set input
and output area in M area for Modbus protocol communication.
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10) Map of wiring
GMZ&? 5 Quantum (9PIN)
 S—— Conrecting no. and direction
© Pin no. Pin no. Signal
1 1 CD
(T 2 2 RXD
5
[ ] o’
4‘ 3 3 ™D
> N
) ® Q’ 4 4 DR
® 9 _
'® 5 [ A 5 SG
\/ 6 6 DSR
O | = =
-
8 8 CTS
Male Type
yp 9 g
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8.3.3 Parameters Setting

1)  Setting communication parameter
(1) Open anew project file at GMWIN.
®  GM7 should be selected in PLC types.
®  Open a new project file for each of the master and the slave.

(2) Select a communication parameter at GMWIN and double click to open the following window.

| Communicaton Parameter
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(3) Set the contents as follows.

ltem Setting contents
Station No. Seta number between 0 to 31 (Don”t assign no. 0 as broadcasting station lest it may be a cause
for mistaken operation)
Baud Rate Set one from 1200, 2400, 4800, 9600, 19200, 38400, or 57600 bps.
Set7or8.
Data Bit ASCII mode: Set as 7 bits.
RTU mode: Set as 8 hits.
Parity Bit Set as one of None, Even, or Odd.
Set 1 or 2 hit(s).
Stop Bit When parity bit is set: Set as 1 bit.

When parity bit isn’t set: Set as 2 hits.

® RS232C Null Modem or RS422/485 : If' s a communication channel for the communication,
using GM7 base unif’s builtin communication and Cnet I/F module (G7L-CUEC).

® RS232C Modem (Dedicated Line) : It” s to be selected for the communication, using an
dedicated modemwith Cnet I/F module (G7L-CUEB).

Corgrr?;r?rl::;non ® RS232C Dial Up Modem : If's to be selected for the general communication connecting
through the telephone line by dial up modem and Cnet I/F module (G7L-CUEB).

Footnote) Using Cnet I/F module (G7L-CUEB) supporting RS232C, RS232C dedicated or dial-up
modem communication can be done, but not through Cnet I/F module (G7L-CUEC)
supporting RS422/485.

®  |t’s the time waiting a responding frame since the master GM7 base unit sends a request

frame.
) . ®  The default value is 500ms.
Time o,\L/JltcBeMaster ® [t must be set in consideration of the max. periodical time for sending/receiving of the

master PLC.
®  [fit’s set smaller than the max. send/receive periodical time, it may cause communication
error.

Modbus Master/ | If it is set as the master, it’s the subject in the communication system. If it’s set as the slave, it only
Slave responds to the request frame of the master.

Transmission Mode | Select ASCIl mode or RTU mode.
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8.3.4 Function Block

1) MOD0102
Function block Description
Input
REQ : Execute function block when it”s 1(ising edge).
MOD0102 . .
o T SLV_ADDR : Input the number of the slave station.
_ . FUNC * Input the function code.
USINT ZL;;- Rl B° It supports function code 01 and 02.
] - ADDRH . High address of the starting addresses to be read from the slave
USINT RUN  STAT USINT Staﬁon
vsvt = o « ADDRL . Low address of te starting addresses to be read from the slave
RH station.
usit =1 A NUMH : High address of the data size of the starting address to be read from
RL the slave station.
USINT ] Num NUML : Low address of the data size of the starting address to be read from
the slave station.
USINT — | NuM Output
oo, = roc RD_DATA  : Avariable name to save the data that is read(The number of array is
ATA to be declared as same as or bigger than data size.).
NDR : If it ends without error, output 1 and keep the value till the call for the
next function block.
ERR : If an error occurs, output 1 and keep the value till the call for the next
function block.
STATUS : When an emor occurs, output an error code.
(1) Function

This is a function block that can execute either function code 01 or 02 for reading bits in Modbus protocol

communication. Function code 01 reads Coil Status data and function 02 reads Input Status data.

Error

It outputs emor codes to output STATUS. Refer to “Error codes ™ for the detailed.

Example of the program
Ifs supposed that GM7 base unit is the master and it reads Coil Status of the station no. 17, a Modicon

product.

® The master reads status of the Coil 00020 ~ 00056 of the slave station no. 17. The Coil of the slave
station is supposed to be as follows and the data that are read is saved in any array variable RD_DBD

of the 40 sized BOOL type.
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Coil 59 | 58| 57| 56|55 54 (53| 52|51| 50/ 49| 48|47 | 46| 45| 44 | 43| 42 [ 41| 40
Status X| X[ x| 1j1f0)j1f1)Jojojojof1)1f1]0j1f[0]1]T1

Hex 1 B 0 E B

Coil 39 (38|37 | 363534 (3332313029 28|27|26|25] 2423|2221 20
Status ofof1fofoj21j1)j0)2)0)11|1f1f0foO0f1]1]0]1

Hex 2 6 B C D

<Data status of the Modicon product’s Coil 00020-00059>

®  The status of Coil 57, 58,59 are redundancy.
® Data is sent starting from the low bit by byte unit. If the deficient bit of a byte is filed with 0. An
example of sending the above data is as follows.

Ex1) CD 6B B2 OE 1B
Function block input Input value
REQ Enter the input condition to operate.
SLV_ADDR 16#11 or 17 : The slave station number.
FUNC 16#01 or 1 : Enter “1” as the Caoil Status is being read.
ADDRH 16#00 or 0 - High byte of the starting addresses to be read from the slave station.
ADDRL 1613 0r19 - High byte of the starting addresses to be read from the slave station.

- Read the no. 19 to read starting from the Coil 0020 in
accordance with the previous no. 8) “Modbus addressing
rules” And the highest data of the data address doesrit
need to be input. Because its automatically processed by
the input value of the input FUNC of the function block.

NUMH 16#00 or 0 : High byte of which total data size to be read is expressed in hex.
NUML 16425 or 37 : Low byte of which total data size to be read is expressed in hex.

- Example is to be read 00020 ~ 00056, of which the total
data size is 37. 37 are H0025 in hex. So H® is input for
NUHH and H25 for NUHL.
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®  Resuls
Variable Value to Variable Valueto Variable Valueto Variable Value to
save save save save
RD_DBO [0] 1 RD DBO [10] 0 RD DBO 2] 1 RD_DBO [3] 0
RD_DBO [1] 0 RD DBO [11] 1 RD_DBO 1] 1 RD_DBO [3]] 0
RD_DBO [2] 1 RD_DBO [12] 0 RD_DBO [ 0 RD_DBO [37 1
RD_DBO [3] 1 RD_DBO [13] 1 RD_DBO [3 1 RD_DBO [33] 1
RD_DBO 4] 0 RD_DBO [14] 1 RD_DBO [4] 0 RD_DBO [34 0
RD_DBO [ 0 RD DBO [15] 0 RD_DBO [ 1 RD_DBO [3] 1
RD_DBO [p] 1 RD_DBO [16] 0 RD_DBO [ 1 RD_DBO [3] 1
RD_DBO [7] 1 RD_DBO [17] 1 RD_DBO [27] 1 RD_DBO [37] X
RD_DBO ] 1 RD_DBO [1§] 0 RD_DBO [28) 0 RD_DBO [39] X
RD_DBO [9] 1 RD DBO [19] 0 RD DBO [ 0 RD_DBO [39] X

® The variable to which saves the previously read data must be array type. The size of array type must
be same as or bigger than the size of the data of read. If i's smaller, the error code is marked in
STATUS.

® The previously read data is saved from the array variable, RD_DBO[0].

® The remnant part of an array variale is redundancy, after the variable is filled with the previously
read data.
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Ifs supposed that GM7 base unit is the master and it reads Input Status of the station no. 17, a Modicon
product.

® The master reads status of the Input 10197 ~ 10218 of the slve station no. 17. The Input of the slave
station is supposed to be as follows and the data that are previously read is saved in any array variable
RD_DBL1 of the 25 sized BOOL type.

Input | 10220 | 10219 | 10218 | 10217 | 10216 | 10215 | 10214 [ 10213 | 10212 | 10211 | 10210 | 10209

Status X X 1 1 0 1 0 1 1 1 0 1
Hex 3 5 D

Input 10208 | 10207 | 10206 | 10205 | 10204 | 10203 | 10202 | 10201 | 10200 | 10199 | 10198 | 10197
Status 1 0 1 1 1 0 1 0 1 1 0 0
Hex B A C

®  Input coil 10219, 10220 are redundancy.
® Data is sent starting from the low bit by lyte unit. If the deficient bit of a byte is filled with 0. An
example of sending the above data is as follows.

Ex1) ACDB 35
Function block input Input value
REQ Enter the input condition to operate.
SLV_ADDR 16#11 or 17 : The slave station number.
FUNC 16#02 or 2 : Enter “2” as the Input Status is being read.
ADDRH 16#00 or 0 - High byte of the starting addresses to be read from the slave station.
ADDRL 16#C4 or 196 - High byte of the starting addresses to be read from the slave station.

- Read the no. 196 to read starting from the input coil 10197 in
accordance with the previous no. 8) “Modbus addressing
rules” And the highest data of the data address doesrit
need to be input. Because its automatically processed by
the input value of the input FUNC of the function block.

NUMH 16#00 or 0 : High byte of which total data size to be read is expressed in hex.
NUML 16#16 or 22 : Low byte of which total data size to be read is expressed in hex.

- Example is to read 10197-10218, of which the total data size
is 22. 22 are H0016 in hex. So HOO is input for NUHH and
H16 for NUHL.
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®  Restits
Vaile | VACO | yaiape | VARO[ VAR e | Vale
save save save save
RD_DBL [l 0 | RoDBL[g 0 | roDBLZ 1 RD_DBL [1 1
RD DB [{ 0 | rooDBL] 1 | roopBipg | o RD_DBL [19 0
RD_DBL 1 | rooBlg 1 | RoDBL4 1 RD_DBL [ 1
RD_DBL[j 1 | roopBL 1 | RoDBis 1 RD_DBL 1 1
RD_DBL f] 0 | ropBi[g | o0 | RoDBLEY 1 RODBLR | X
RD_DBL [ 1 | RopBL[y 1 | roopBipg | o RD_DBL [ X

® The variable to which saves the previously read data must be array type. The size of array type must
be same as or bigger than the size of the data of read. If i's smaller, the error code is marked in
STATUS.

® The previously read data is saved from the array variable, RD_DB1[0].

® The remnant part of an array variable is redundancy, after the variable is filled with the previously
read data.
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2) MOD0304
Function block Description
Input
REQ : Execute function block when it’s 1(ising edge).
MOD0304
Bo 7] reg NO [T B0O SLV_ADDR : Input the number of the slave station.
=4 =F oo FUNC : Input the function code.
U e It supports function code 03 and 04.
- = ADDRH : High address of the starting addresses to be read from the slave
USINT RUN  STAT USINT stalion
- ue '
usnt 1 2o ADDRL . Low address of the starting addresses to be read from the slave
RH station.
USINT — ] ADD NUMH : High address of the data size of the starting address to be read from
RL the slave station.
USINT ] NUM NUML : Low address of the data size of the starting address to be read from
h the slave station.
USINT e Output
WORD T ree RD DATA  : Avariable name to save the data that is read(The number of array is
ATA to be declared as same as or bigger in data size.).
NDR : If it ends without error, output 1 and keep the value till the call for the
next function block.
ERR - If an error occurs, output 1 and keep the value till the call for the next
function block.
STATUS : When an eror occurs, output an error code.
(1) Function

This is a function block that can execute either function code 03 or 04 for reading words in Modbus protocol

communication. Function code 03 reads Holding Registers and function 04 reads Input Registers.

Error

It outputs eror codes to output STATUS. Refer to “Error codes ™ for the detalled.

Example of the program
Its supposed that GM7 base unit is the master and it reads Holding Registers of the station no. 17, a
Modicon product.

® The master reads the Holding Registers 40108 ~ 40110 of the slave station no. 17. The status of the
Holding Registers of the slave station is supposed to be as follows and the previously ead data are

saved in any array variable RD_DWO of the 40 sized WORD type.

8-96




Chapter 8 Communication Function

Holding Registers 40110 40109 40108
Register status HO064 HO000 H022B

® Datais sent starting from the low bit by byte unit. An example of sending the above data is as follows.

Ex1) 02 2B 00 00 00 64
Function block input Input value
REQ Enter the input condition to operate.
SLV_ADDR 16#11 or 17 : The slave station number.
FUNC 16#03 or 3 : Enter “3” as the Holding Registers is being read.
ADDRH 16#00 or 0 : High byte of e starting addresses to be read from the slave station.
ADDRL 16#6B or 107 - High byte of the starting addresses to be read from the slave station.
- Read the no. 107 to read starting from the output holding
Registers 40108 in accordance with he previous no. 8)
“Modbus addressing rules.” And the highest data of the data
address doesn’t need to be input. Because if's automatically
processed by the input value of the input FUNC of the
function block.
NUMH 16#00 or 0 : High byte of which total data size to be read is expressed in hex.
NUML 16#03 or 3 : Low byte of which total data size to be read is expressed in hex.
- Example is to read 40108 ~ 40110, of which the total data
size is 3. 3 are H0003 in hex. So HOO is input for NUHH and
HO3 for NUHL.
® Result
Variable Value to save
RD_DWO 0] HO02B or 555
RD_DWO [1] HO000 or 0
RD_DWO 2] HO064 or 100
RD_DWO j3] X

® The variable to which saves the previously read data must be array type. The size of array type must
be same as or bigger than the size of the data of read. If i's smaller, the error code is marked in
STATUS.

®  The previously read data is saved from the array variable, RD_DWO[0)].

® The remnant part of an array variable is redundancy, after the variable is filled with the previously
read data.
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Its supposed that GM7 base unit is the master and it reads output coil data of the station no. 17, a Modicon
product.

® The master reads status of the input registers 30009 of the slave station no. 17. The input cail of the
slave station is supposed to be as follows and the data that are read is saved in any array variable
RD_DW1 of the 2-sized WORD type.

Input Register 30009
Register status HOO00A

® Datais sent starting from the low bit by byte unit. An example of sending the above data is as follows.

Ex1) 00 0A
Function block input Input value
REQ Enter the input condition to operate.
SLV_ADDR 16#11 or 17 : The slave station number.
FUNC 16#04 or 4 : Enter “4” as the Input Registers is being read.
ADDRH 16#00 or 0 - High byte of the starting addresses to be read from the slave station.
ADDRL 16#08 or 8 - High byte of the starting addresses to be read from the slave station.
- Read the no. 8 to read starting from the input Registers
30009 in accordance with the previous no. 8) “Modbus
addressing rules.” And the highest data of the data address
doesrit need to be input. Because ifs automatically
processed by the input value of the input FUNC of the
function block.
NUMH 16#00 or 0 : High byte of which total data size to be read is expressed in hex.
NUML 16#01 or 1 : Low byte of which total data size to be read is expressed in hex.
- Example is to read only 30009, of which the total data size is
1. 1is H0001 in hex. So HOO is input for NUHH and HO1 for
NUHL.
®  Resuls
Variahle Value to save
RD_DW1 0] HOOOA or 10
RD_DWI [1] X

®  The variable to which saves the previously read data must be array type. The size of array type must
be same as or bigger than the size of the data of read. If if's smaller, the error code is marked in
STATUS.

® The previously read data is saved from the array variable, RD_DWZ1[0].

® The remnant part of an array variable is redundancy, after the variable is filled with the previously
read data.
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3) MOD0506
Function block Description
Input
REQ : Execute function block when it’s 1(fising edge).
MOD0506
Bo 7] reg NO [T B0O SLV_ADDR : Input the number of the slave station.
=4 =F oo FUNC : Input the function code.
USINT D It supports function code 05 and 06.
- = ADDRH : High address of the starting addresses to write on the slave station.
USINT RUN  STAT USINT
_ U ADDRL : Low address of the starting addresses to write on the slave station.
USINT ADD
RH NUMH : High address of the data size of the starting address to write on the
USINT — | ADD slave station.
dr NUML : Low address of the data size of the starting address to write on the
USINT | Num slave station.
_ Output
USINT NUM
NDR  If it ends without error, output 1 and keep the value till the call for the
next function block.
ERR : If an error occurs, output 1 and keep the value till the call for the next
function block.
STATUS : When error occurs, output an efror code.
(1) Function
This is a function block that can execute either function code 05 or 06 for writing 1 bit function code 05) and
writing 1 word (function code 06) in Modbus protocol communication. Function code 05 does 1 bit data writing
on the Output Caoil. If the Input NUMH is set as 255 (or HFF), it writes 1 on the output coil. If the Input NUMH is
set as 0 (or HOO), it writes 0 on the output coil. And function 06 does 1 word data writing on the Output Holding
Register.
(2) Error

It outputs error codes to output STATUS. Refer to *“Error codes ™ for the detailed.
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(3) Anexample of the program
Its supposed that GM7 base unit is the master and it writes 1 bit data on the Coil of the station no. 17, a
Modicon product.

The master writes 1 on the Coil 00173 of the slave station no. 17, a Modicon product.

Function block input Input value
REQ Enter the input condition to operate.
SLV_ADDR 16#11 or 17 : The slave station number.
FUNC 16#05 or 5 : Enter “5” as writes bit by bit on the Coil.
ADDRH 16#00 or 0 : High byte of the starting addresses to write on the slave station.
ADDRL 16#AC or 172 - High byte of the starting addresses to write on the slave station.

- Write on the no. 172 to write on, starting from the output coil
00173 in accordance with the previous no. 8) “Modbus
addressing rules.” And the highest data of the data address
doesrit need to be input. Because ifs automatically
processed by the input value of the input FUNC of the
function block.

NUMH 164#FF or 255 : The data to be written on the slave station.

- ‘0" - Hoo

- 1’ o HFF

NUML 16#00 or 0 : The data to be written on the slave station.
- As the example writes 1, enter HFF for HUMH and HOO for
NUML

®  Result: The Cail 00173 turns ON. (In case of GM7 base unit, 1 is saved on the related M area.)

Coil 00173
Status 1
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Its supposed that GM7 base unit is the master and it writes on 1 words H olding Registers of the station no.
17, a Modicon product.

®  Anexample of writing 3 on Holding Register 4002 of the station no. 17.

Function block input Input value
REQ Enter the input condition to operate.
SLV_ADDR 16#11 or 17 : The slave station number.
FUNC 16#06 or 6 - Enter “6” as 1 word is being written on the Holding Register.
ADDRH 16#00 or 0 : High byte of the starting addresses to write on the slave station.
ADDRL 16#01 or 1 - High byte of the starting addresses to write on the slave station.

- Write on no. 1 to write on, starting from the Holding Register
40002 in accordance with the previous no. 8) “Modkus
addressing rules.” And the highest data of the data address
doesift need to be input. Because ifs automatically
processed by the input value of the input FUNC of the
function block.

NUMH 16#00 or 0 : High byte when the data to be written on is expressed in hex.

NUML 16#03 or 3 : High byte when the data to be written on is expressed in hex.
- As the example writes 3, of which hex is H0003. So HOO is
input for NUHH and HO3 for NUHL.

®  Result: The Holding Register 40002 is saved on H0003. (In case of GM7 base unit, HO003 is saved
on a related M area.)

Holding Register 40002
Register status HO0003
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4) MOD1516
Function block Description
Input
REQ : Execute function block when it”s 1(ising edge).
g0 R“;ZDMSD — 500 SLV_ADDR  : Input the number of the slave station.
- | FUNC - Input the function code.
USINT 2;— ol It supports function code 15 and 16.
_ L ADDRH - High address of the starting addresses to write on the slave station.
USINT RUN  STAT USINT
_ us ADDRL : Low address of the starting addresses to write on the slave station.
USINT ADD
RH NUMH : High address of the data size of the starting address to write on the
USINT — | 20D slave station.
RL NUML : Low address of the data size of the starting address to write on the
USINT — | Num slave station.
BYTE_CNT : The size of data to be written on the slave station.
USINT | NuM
WR_DATA  :Variable name to save the data to be written(The number of array is
S to be declared as same as or bigger in data size.).
- o
BYTER WR_
s Output
a NDR : If it ends without error, output 1 and keep the value till the call for the
next function block.
ERR . If an error occurs, output 1 and keep the value till the call for the next
function block.
STATUS : When an error occurs, output an error code.

(1) Function
This is a function block that can execute either function code 15 or 16 for writing 1 bit (function code 15) and
writing 1 word (function code 16) in Modbus protocol communication. Function code 15 does 1 bit by 1 bit data
writing on each Coil in a sequence Coils. And function 16 does 1 word by 1 word data writing on sequence of the
Holding Registers.

(2 Error
It outputs error codes to output STATUS. Refer to “Error codes ™ for the detalled.

8-102



Chapter 8 Communication Function

(3) An example of the program

Its supposed that GM7 base unit is the master and it writes bits continually on the output coil of the station
no. 17, a Modicon product.

® The master writes continual 10 bits, 01110011011 on the Coils 00020 of the slave station no. 17 1 hit
by 1 bit. The data that is to be written are saved in any array variable WR_DBO of the 2 sized BYTE

type.
Variable Value to save
WR_DBO0 0] 2411001101 16#CD
WR_DBO [1] 2410000001 16431

® The size of BYTE_CNT is the same as when the data to be written are converted by byte. The
above data are 10 by 1 bit. They carft be filled by 1 byte. So they must be filled from the low bit,
using 2 bytes. And 0 fills the remnant 6 bits. Therefore the size of BYTE_CNT is 2.

® |f it is supposed that data of 1000 0001 1100 1101 are saved in the array variable, WR_DBO, the
data are sent as 10 hits (01 1100 1101) at the bottom plus 6 bit of 0 at the top. For the size of the
data is set as 10 hits to send and they are sent by bytes, the deficient 6 bits are filled with 0.

® Datais sent starting from the low bit by byte unit. An example of sending the above data is as follows.

Ex1) CD 01
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Function block input Input value
REQ Enter the input condition to operate.
SLV_ADDR 16#11 or 17 : The slave station number.
FUNC 164#0F or 15 : Enter “15” as hits are continually written on the output coils.
ADDRH 16#00 or 0 : High byte of the starting addresses to write on the slave station.
ADDRL 16#13 or 19 - Low byte of the starting addresses to write on the slave station.
- Write on No. 19 to write on, starting from the output holding
Registers 00020 in accordance with the previous no. 8)
“Modbus addressing rules.” And the highest data of the data
address doesn’t need to be input. Because if’s automatically
processed by the input value of the input FUNC of the
function block.
NUMH 16#00 or 0 : High byte when the data to be written on is expressed in hex.
NUML 16#0A or 10 : Low byte when the data to be written on is expressed in hex.
- For the data of the example are 10 hits continued from
00020, their size is 10, whichis HO00A in hex. So HOO is
input for NUHH and HOA for NUHL.
BYTE_CNT 16#02 or 2 : The size of the data to be written on the slave station, when they are
converted by bytes.
- For the data of the example are continual 10 bits, which is
converted to 2 bytes. Therefore input HO2 for BYTE_CNT.
® Result

From the 2 bytes (16 hits) sent, only the low 10 bits are valid as set for its size.

Coil

00029

00028 00027 | 00026 | 00025 | 00024 [ 00023 | 00022 | 00021 | 00020

Status

0

1 1 1 0 0 1 1 0 1
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Its supposed that GM7 base unit is the master and it writes word data continually on the Holding Registers
of the station no. 17, a Modicon product.

® The master writes 000A and 0102 on the Holding Registers 40002 of the slave station no. 17. The data
that is to be written are saved in any array variable WR_DB1 of the 4 sized BYTE type.

Variable Value to save
WR_DB1 0] 2400001010 or 1640A
WR_DBL [1] 2400000000 or 16400
WR _DBL1 [Z] 2400000010 or 16402
WR_DB1 [3] 2400000001 or 16401

® The size of BYTE_CNT is the same as when the data to be written are converted by byte. The
above data are 2 words that need 4 bytes. Therefore the size of BYTE_CNTIis 4.

® Data is sent starting from the low word by byte unit. An example of sending the above data is as
follows.

Ex1) 00 0A 01 02
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Function block input Input value
REQ Enter the input condition to operate.
SLV_ADDR 16#11 or 17 : The slave station number.
FUNC 16#10 or 16 : Enter 16 as words are continually written on the Holding Registers.
ADDRH 16#00 or 0 : High byte of the starting addresses to write on the slave station.
ADDRL 16#01 or 1 : Low byte of the starting addresses to write on the slave station.
- Write on no. 1 to write on, starting from the output holding
Registers 40002 in accordance with the previous no. 8)
“Modbus addressing rules.”” And the highest data of the data
address doesn’t need to be input. Because it’s automaticaly
processed by the input value of the input FUNC of the
function block.
NUMH 16#00 or 0 : High byte when the data to be written on is expressed in hex.
NUML 16#02 or 2 : Low byte when the data to be written on is expressed in hex.
- For the data of the example are 2word data continued from
40002, their size is 2, whichis H0002 in hex. So HOO is input
for NUHH and HO2 for NUHL.
BYTE_CNT 16804 or 4 : The size of the data to be written on the slave station, when they are
converted by bytes.
- For the data of the example are continual 2word data,
which is converted to 4 bytes. Therefore input HO4 for
BYTE_CNT.
® Result
Holding Registers 40003 40002
Registers status H0102 HOO00A
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5) Error code

CODE Error type Meaning
01 llegal Function Error n inputting function code in function block.
02 llegal Address Error of exceeding the area limit of readingfwriting on the slave station.
Error when the data value to be read from or write on the slave station isn’t
03 llegal Data Value
allowed.
04 Shve Device Failure Error status of the slave station.
Ifs a responding code of the slave station for the master station to prevent the
master stations time-out error, when request command processing takes
05 Acknowledge . ) . >
time. The master station marks an error code and waits for a certain time
without making any second request.
) Error when request command processing takes too much time. The master
06 Slave Device Busy should request again.
) Error when exceeds the time limit of the communication parameter as it
07 Time Out .
communicates.
Errors when data is 0 or more than 256 bytes, when the data size is bigger
08 Number Error than the array size, or when Number and BYTE_CNT are different from each
other.
09 Parameter Error Enor of setting parameters (mode, master/ slave)
10 Station E Error when the station number of itself and the station number set by the
on Error input parameter of the function block are the same.
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8.3.5 Example of Use

- According to the setting of device supporting Modbus protocol, setting of GM7 basic unit is changed, but this example
explains Modbus protocol communication among GM7 units.

- The dave station program: This outputs the received data saved in M area through the output coil.

- The master station program : It saves 16#FF (or 255) at %MW (It is coincided with %MX0 ~ MX15 or %MBO0 ~ % MB1) in
function block MODO0506 (function code 06), then reads % M X0 through MOD0102 (function code 01), and again saves 0
at %MX0 ~ %MX9 using function bloc k MOD1516 (function code 15), then reads %M WO through Mod0304.

- The cable used in this example is same with that used forthe dedicated protocol communication between GM77s.

1) Setting and the program of the slave station

(1) Open anew project file and a new program for the slave station.

Project Prograrm  Edit Toolbox  Corpile Online  Debug  Window  Help

o e R e

Kl o] s m|m]e] L

L3 1| Bale| BR|S

Fow 0 - L
|| 1t

Fow 1 1 14k
Fow 2 2 it
At

Row 3 . g
Row 4 : N

{3}
Row 5 .
¥
Fow B | : &
o | of @
B3 o WomwinWsourceWmodbud_slave.pr o
= PROJECT == PLC Type : GM?
HE CONFIGURATION(PLC) == Configuration Name : UMNAMED {d
B ACCESS UARIABLES == B variables declared 17l
RESOURCECCPU> B == Hame : RESH
@ RESOQURCE GLOBALS ==} A variables declared et
B TASK DEFIMITIONS ==> 1 tasks defined
M|L LD 1 PROGRAM == MDOBUS_SLAVE :  ciWgmuinttsourcelimodbus_slave . s b
" i T e oz i i e v e s = A m -I a -
|Creates a new project | OFFline | BA.CA |[Edit
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(2) Select ommunication parameter in GMWIN parameter and double-click on it, the window of communication
parameter opens.

Communicaton Parameter |

—Communication Method

Station ko, |1T vI
Baud Rate : IE4EIIZI vi Data Bit IT vi
Parity Bit ; IEven vl Stop Bit ; I1 v!

—Communication Channel

& RE232C Mull Modem ar R5422/484
= RB232C Moderm (Dedicated Ling) Init. Command
¢ RS232C Dial Up Modem ATZ

—Protocol and Mode

Titneoutin Master Mode : I a00 s

Dedicated
" Master [ Fead Status ohislzve FLE I5j=3 |
" Slave
Modbus
' Maste _
e ; Transmission Mode ; !ABCII vI
ger Defined
" Master List
i Slave
ok Cancel Help |
- Set parameters as the following table.
Communication Method Protocol and Mode
Station | Baud Data Parity Stop - Transmission
No. Rate Bit Bit Bit Communication Channel Modbus Mode
RS232C Null Modem or
17 2400 7 Even 1 RSA2/AS Slave ASCII
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(3) Set up a program like the following figure and download to the slave station GM7. For the detailed program

setting and downloading, refer to GMWIN manual.

Praoject Prugram Edlt Toolbox Compile Online  Debug  Window  Help

| & |m|m

K cittgmwinttsourcettmodbis

Row 0 —ENMDWIEENIJ!

Row 1 AU IZILIT| &Wo.0.0

Row 2 J

Row 3

Row 4

Row 5

£3 ¢ amwinsourcemodbud_: 3
HPE= CONFIGURATION(PLC)> ==> Configuration Name : UNNAMED

B ACCESS UARIABLES == B variables declared

RESOURCE<CFU> B == Mame : RES@

B RESOURCE GLOBALS == B variables declared

E TASK DEFINITIONS ==> 1 tasks defined

L[ LD 1 PROGRAM ==> MDOBUS_SLAVE : citgmuintsourcelmodbus_slave.src
B COMMENTS for DIRECT VARIABLES == B variables declared

HF= PARAMETERS

E BaSIC PARAMETERS

Eif COMMUNICATION PARAMETER
L~ INCLUDED LIBRARIES

4 |

[Creates a new project | Offline

- The program of the slave is to output the data at M area to the output contact coil.
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2) Setting and the program of the master station

(1) Make a new project file and a new program for the master station.

) GMWIN for Windows - ciWgmwinsourceWmodbus_master, prj

_%L@yam Edit Toolbox Compile Qﬂe Debug ﬂindcu_w Help
et M e A 3 [ o o e B N

Jow 0 | g ’

Jow 1

Jow 2

Jow 3

Jow 4

Jow b

Jow B

Jow 7

] PLC Type
HP= CONFIGURATIONCPLC» == Conf iguration Mame : UNNAMED
B ACCESS UARIABLES == B variabhles declared
RESOURCE<CFU> B == Name : RES@
E RESOURCE GLOBALS ==> B variables declared
E@ TASK DEFINITIONS == 1 tasks defined
[CL LD 1 PROGRAM == MODBUS_MASTER :  ciWgmuinWsourcelmodbus_master.src
[E] COMMEMTS for DIRECT UARIABLES == A variables declared
HF= PARAMETERS
B BAaSIC PARAMETERS
[El COMMUMICATION PARAMETER
L INCLUDED LIBRARIES
Al | B
[Creates a new project [0fF1ine [Edit
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(2) If you double click the ‘communication parameter' window in GMWIN, you can see the following window of the
‘communication parameter.’

Communicaton Parameter

—Communication Method
Station Mo : |1 vI
Baud Rate : ]24nn vi Data Bit IT vi
Parity Bit IEven vl Stop Bit I1 v!
~Cammunication Channel
& RSZ32C Mull Moderm or RS422/485
~ REZ32C Moderm (Dedicated Ling) Init. Command :
¢ RE232C Dial Up Maderm ATZ
—Protocol and Mode
Tirneoutin Master Mode : 500 fris
Dedicated
" Master e S misisne B [Ci=t |
i Slave
Modbus -
(O o
SR Transmission Mode ; !ABCII vI
" Blave
Lzer Defined
- Master :
st
" Slave
Ok Cancel Heln |
- Set parameters as the following table.
Communication Method Pieerlerd
Mode
Station Baud Data Parity | Stop L Transmission
No. Rale Bit Bi Bi Communication Channel Modbus Mode
1 2400 7 Even 1 RS232C Null Modem or Master ASCII
RS422/485
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(3) Set up a program like the following figure and download to the slave station GM7. For the detailed program
setting and downloading, refer to GMWIN manual.

® Function block is ged in the program. Before using function block, double click “Current included
Libraries™ to open the following window. Click “‘/Add”” to add COMM.7FB and click ““OK.”

Inzlude Library

—izurrent Included Likraries

Add.. | Delete

Ok Cancel | Help

Inzlude Library

—izurrent Included Likraries

cAgrmwinlibicaormim. Tth

Delete |

Ok Cancel Help
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- ltsaves 16#FF (or 255) at %MWO (It is coincided with %MX0 ~ %MX15 or %MBO ~ %MB1) in function block
MODO506 (function code 06), then reads %MX0 through MODO0102 (function code 01), and again saves 0
at %MX0 ~ %MX9 using function bloc k MOD1516 (function code 15), then reads % MWO through Mod0304.

- Then you wil see that 8 LE Ds of output contact point operate on/off continually.

- The above picture is the monitored scene of the program operation. Therefore the values appeared in _RD_DB,
_RD_DW, array variables are nat the initial ones, but the resulied value after executing reading.

- Variables like Instanse name.NDR, Instanse name.ERR, Instanse name.STATUS are automatically generated
when an instanse variable of function block is declared.

- _1ONflag is a flag that is on for 1 scan.

- Eachfunction block input REQ conditions to make separate function block output as its input.

- The size of _BYTE_CNT must be the same when it is converted into bytes.

- Error occurs when the size of array variable is smaller than the data to be read or to be written.

- Table of variables
Variable Variable fpe Initial value Variable Variable type Initial value
_SLV_ADDR USINT 17(H11) _NH0102 USINT 0(H00)
_FUNC0102 USINT 1(Ho1) _NH0304 USINT 0(H00)
_FUNCO0304 USINT 3(H03) _NH0506 USINT 0(HO0)
_FUNC0506 USINT 6(H06) _NH1516 USINT 0(HO0)
_FUNC1516 USINT 15(HOF) _NLO102 USINT 1(HO1)
_AH0102 USINT 0(H00) _NLO304 USINT 255(HFF)
_AHO0304 USINT 0(HO0) _NLO506 USINT 1(H01)
_AHO0506 USINT 0(H00) _NL1516 USINT 10(HOA)
_AH1516 USINT 0(H00) _RDDB | BOOLtyped ARRAY [40] 0,00
_ALO102 USINT 0(H00) _RDDW | WORDtyped ARRAY [4] {0,000}
_ALO304 USINT 0(H00) _WR DBW | BYTE-typed ARRAY [4] {0,000}
_AL0506 USINT 0(HO0) _BYTE_CNT USINT 2(H02)
_AL1516 USINT 0(H00)
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Chapter 9. INSTALLATION AND WIRING

9.1 Installation

9.1.1 Installation Environment

This unit has high reliability regardless of its installation environment, but be sure to check the
following for system reliability.

1) Environment requirements
Avoid installing this unit in locations which are subjected or exposed to:

(1) Water leakage and dust.

(2) Continuous shocks or vibrations.
(3) Direct sunlight.
(4) Dew condensation due to rapid temperature change.
(5) Higher or lower temperatures outside the range of 0 to 55
(6) Relative humidity outside the range of 5 to 95
(7) Corrosive or flammable gases

2) Precautions during installing
(1) During drilling or wiring, do not allow any wire scraps to enter into the PLC.
(2) Install it on locations that are convenient for operation.
(3) Make sure that it is not located on the same panel that high voltage equipment located
(4) Make sure that the distance from the walls of duct and extemal equipment be 50mm or more.
(5) Be sure to be grounded to locations that have good ambient noise immunity.

3) Heat protection design of control box
(1) When installing the PLC in a closed control box,be sure too design heat protection of
control box with consideration of the heat generated by the PLC itself and other devices.
(2) Itis recommended that filters or closed heat exchangers be used.
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The folwing shows the procedure for calculating the PLC system power consumption.

1) PLC system power consumption block diagram

Base Unit
_______________________________________________ |
Isv 5VDC line i .
> ; Expansion
power Input E l L module
supply A v I S R AR
[ . [ 1
output part input part | | 1 SPecial vyl Outputpart | | nputpart |
part CPU part (transistor) putp i i module i 1| Cransiston) PP :
1 '| !
SOCWeI’ Output Current. nput Current P! j 1| Qutput Curent Input Current | |
Supply bav (our)x Vaop | Jamx Vaop | 17 il _Eloirr_)f Y_drip | L Vo |
Tnput JI Output T Input
N Turrent ™~ Current Current
. ___2_£I1VDC line (lour) dourf o (lour)
! Extérnal | :
'\ 24vDC |
! power !
 Supply | L Vo
>

2) Power consumption of each part

(1)Power consumption of a power supply part
Approximately 70% of the power supply module current is converted into power 35% of that
65% dissipated as heat, i.e., 3.5/6.5 of the output power is actually used.
-Wpw=35/6.5{(Isv x 5) + (l2av x 24)} (W)

where, 15v:5VDC circuit current consumption of each part
[24v : 24vDC circuit average current consumption of output part (with points simultaneously
switched ON). Not for 24vVDC power supplied from external or power supplypart that has
no 24VDC output.

(2) Total 5VDC power consumption
The total power consumption of all modules is the power of the 5VDC outpuit circuit of the power
supply part
-Wsv=1lsv x5 (W)

(3) Average DC24V power consumption (with points simultaneously swiched ON)

The tatal power consumption of all modules is the average power of the DC24V output circuit of

the power

supply part.
- Waav=lav x 24 (W)

(4) Average power consumption by voltage drop of output part (with points simultaneously switched ON)
* Wout=lout X Vdop X outputpoints X the rate of points switched on simultaneously (W)

lout : output current (actual operating current) (A)
Vidrop : voltage dropped across each output load (V)
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(5) Average power consumption of input circuits if input part (with points simultaneously ON)
Wih=ln x E X inputpoints X the rate of points switched on simultaneously (W)
[E|in : input current (effective value for AC) (A)
: input voltage (actual operating voltage) (V)

(6) Power consumption of the special module
- Ws=1Isv X5+ lav X 24 (W)

The sum of the above values is the power consumption of the entire PLC system.
- W =Whw + Wbv + Woav + Wout + Win + Ws (W)
Check the temperature rise within the control panel with calculation of that total power
consumption(W). The temperature rise in the control panel is ex pressed as:
T =W/ UA [C]

W : Power comsumption of the entire PLC system(obtained as shown above)
{A : Control panel inside surface area [m2]

U : if the control panel temperature is controlled by a fan;etc

if control panel air is not circulated
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9.1.2 Handling Instructions

- Do not drop it off, and make sure that strong shock should not be applied.
- Do not unload the PCB from its case. It can cause faults.

- During wiring, be sure to check any foreign matter like wire scraps should not enter into the
upper side of the PLC.

If any foreign matter has entered into it always eliminate it.

1)  Base unit or Expansion Module handling instructions

The followings explains instructions for handling or installing the Base unit or Expansion Module.
(1) IfO specifications recheck

Re-check the input voltage for the input part. if a voltage over the maximum
switching capacity is applied, it can cause faults, destruction or fire.

(2) Used wire
Select the wire with due consideration of ambient temperature and rated current.
Its minimum specifications should be AWG24(0.18 ) or more.

(3) Environment

When wiring the I/O part, if it locates near a device generating an cause short circuit,
destruction or malfunction.

(4) Polarity
Before applying the power to part that has polarities, be sure to check its polarities.
(5) Wiring

- Wiring /O wires with high voltage cable or power supply line can cause malfunction or
disorder.

- Be sure that any wire does not pass across during input LED(I/O status will not be
clearly identified).

- If an inductive load has been connected to output part, connect parallel surge killer or
diode

to a load.Connect the cathode part of the + part of the power supply.

ouT Induction load
Output part | —WA-
Surge Killer
COM
oUT Induction load

Output part P L

Diode T
CONV
(6) Terminal block

Check its fixing. During drilling or wiring, do not dlow any wire scraps to enter the PLC.
It can cause malfunction and fault

(7)Be cautious that strong shock does not applied to the /O part.
Do not separate the PCB from its case.
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2) M ounting instructions

The following explains instructions for mounting the PLC onto the control panel.

(1) Allow sufficient distance from upper part of he Unit for easy module replacement and ventilation.
Especially the distance between the left side of the basic unit and the control panel should be 100
or more for periodic battery replacement.

(2) Make sure that GM?7 is installed in fig 9.1 for most effective heat radation.

aom o bereonan

E‘ :E======= T

[ fig 9.1]

(3)Do not mount the base board together with a large-sized electromagnetic contact or
no-fuse breaker, which produces vibration, on the same panel. Mount them on
different panels, or keep the unit or module away from such a vibration source
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(4) Mount the wire duct as it is needed.
If the clearances are less than those in Fig9.1, follow the instructions shown below

- If the wire duct is mounted on the upper part of the PLC, make the wiring duct
clearance 50 or less for good ventilation. Also, allow the distance enough
to press the hook in the upper part from the upper part of the PLC.
- If the wire duct is mounted on the lower part of the PLC, make optic or coaxial
cables contact it and consider the minimum diameter of the cable.

(5) To protect the PLC from radiating noise or heat, allow 100  or more clearances
between it and parts. Left or right clearance and clearance from other device in
the left or right side should be 100  or more.

- ¢80mm,pr‘more " "

s ] —

80mm or more
[\ V2N [ <N
Other Ir | | | | | High voltage
E f device
device h
- — L

100mm or more

A

Heat generating device

[ Fig 9.2 ] PLC mounting

(6) GM7 has hooks for DIN rail in the base unit and expansion modules.

et

I:I:I\

DIN rail

[ Fig 10.3 ]
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9.1.3 Connection of expansion module

The following explains the Connection of expansion modules to the base unit

(1) Open the connector cover of the baseunit
(2) Insert the connector of the ex pansion module to the connector of the baseunit

: Base unit

. Connector cover

: expansion module

: expansion cable




Chapter 9 Installation and Wiring

9.2 Wiring

The followings explairs the wiring instructions for use of the system.

9.2.1 Power Supply Wiring

1)Use AC 100 240V (50Hz 60Hz) as the main power.
2)When voltage fluctuations are larger than the specified value, connect a constantvoltage
transformer.
Use a power supply which generates minimal noise across wire and GM7 and ground when
excessive noise
Generated, connect an insulating transformer.

AC100-240V

GM7 base unit

C onstant-vottag/e transformer
4

Y

o

3)Use a power supply which generates minimal noise across wire and across PLC and ground. (When
excessive noiseis generated, connect an insulating transformer)

4) When wiring, separate the PLC power supply from those for /O and power device as shown below.

Meln poer P}Q@wer
ACI00 2av —© O o o il ? PC

/O power
T~
O o —

T2

Main circuit ™ /0 device

O o >

T1,T2 : rated voltage transformer Main crcut device
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5) To minimize voltage drop, use the thickest (max.2 ) wires possible

6) Do not bundle the 100 VAC and 24VDC cables with main-circuit (high voltage, large current) wires
or the I/O signal wires. If possible, provide more than 80 distance between the cables and wires.

7) As a measure against verylarge surge(e.g. due to lightening),connect a surge absorber as shown below.

O % PLC
O
El — J_*

Surge absorber for lightening

1) Ground the surge absorber(E1) and the PLC(E2) separately from each other.
2) Select a surge absorber making allowances for power voltage rises.

8) Use ainsulating transformer or noise filter for protection against noise

9 Twist every input power supply wires as closely as possible. Do not allow the transformer or noise filter across the duct.
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9.2.2 Inputand Output Devices Wiring

1)Applicable size of wire to the terminal block connectoris  0.18 to 2 . However, it is recommended to use
wire of 0.3 for convenience.

2) Separate the input and output lines.
3) /O signal wires must be at least 100 (3.94 in) away from high voltage and large current circuit wires .

4) When the I/O signal wires cannot be separated from the main circuit wires and power wires,

ground on the PLC side
with batch-shielded cables. Under some conditions it may be preferable to ground on the
other side.
PLC Shield cable
) S o
Input

5) If wiring has been done with of piping, ground the piping.
6) Separate the 24VDC I/O cables from the 110VAC and 220VAC cables.

If wiring over 200 ( 7.88 in ) or longer distance, trouble can be caused by leakage currents due to line
capacity. Refer to the section 11.4 Example.

9.2.3 Grounding

1)This PLC has sufficient protection against noise, so it can be used without grounding
exceptfor special much noise. However, when grounding it should be done conforming to below items.

2)Ground the PLC as independently as possible. Class 3 grounding should be used
(grounding resistance 80Q or less).

3)When independent grounding is impossible, use the joint grounding method as shown in the
figure below (B).

PLC Other device PLC Other device PLC Other device

| |

Class 3 grounding

Class 3 grounding

(A)Independent grounding : Best (B) Jaint grounding : Good (C) Joint grounding : Not allowed

4Use 2 (14AWG)or thicker grounding wire. Grounding point should be as near as possible to the PLC
to minimize the distance of grounding cable.
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9.2.4 Cable Specifications for wiring

The specifications for wiring is as follows:

Cable Specifications ( )
Kinds of external connection

Minimum Maximum
Digital Input 0.18 (AWG24) 1.5 (AWG16)
Digital Output 0.18 (AWG24) 2.0 (AWG14)
Analog Input/ Output 0.18 (AWG24) 1.5 (AWG16)
Communication 0.18 (AWG24) 1.5 (AWG16)
Main power 1.5 (AWG16) 2.5 (AWG12)
Grounding 1.5 (AWG16) 2.5 (AWG12)

Be sure to use solidness terminal for power supply and I/O wirings.

- Be sure to use M3 type as terminal screw.

- Make sure that terminal screw is connectedby 6 9 - torque..
- Be sure to use fork shaped terminal screw as shown below.

cable solidness terminal (fork shaped)

h
6.2mm less than :3:[:]
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Chapter 10 Maintenance

Be sure to perform daily and periodic maintenance and inspection in order to maintain the PLC in

the best conditions.

10.1 Maintenance and Inspection

The 1/0 module mainly consist of semiconductor devices and its service life § semi-permanent. However, periodic inspection is
requested for ambient environment may cause damage to the devices. When inspecting one or two times per six months, check the
following items.

Check Items Judgment Corrective Actions
Temperature 0~+55°C Adjust the operating temperature and humidity
Ambient Humidity 5 ~ 95%RH with the defined range.
envronment I L Use vibration resisting rubber or the vibration
Vibration No vibration .
prevention method.
Play of modules No play allowed Securely enrage the hook.
Connecting conditions of ) ,
i No loose allowed Retighten terminal screws.
terminal screws
Change rate of input voltage - 15%to 10% Hold it with the allowable range.
Check the number of
Spare parts Spare parts and their Cover the shortage and improve the conditions
Sbre conditions

10.2 Daily Inspection

The following table shows the inspection and items which are to be checked daily.

Check I Check Points Judgement Corrective
eck Items eck Pain udgel Addons
Connecting check for loose mounting screws Screws should not be loose Retighten Screws
conditions of terminal
i Check the distance between solderless
block or  extension i Proper clearance should be provided Correct
cable terminals
PWR LED Check that the LED is ON ON(OFF indicates an error) See chapter 11
indi Run LED Check that the LED is ON during Run ON (flickering indicates an error) See chapter 11
ndica
-ing ERR LED Check that the LED is OFF during Run OFF(ON indicates an error) See chapter 11
LED i i
Input LED Check that the LEO turns ON and OFF ON when |r.1put l_s ON, See chapter 11
OFF when input is off
ONwhen output is ON,
Output LED | Check that the LEO tums ON and OFF P . See chapter 11
OFF when output is off

10-
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10.3 Periodic Inspection

Check the following items once or twice every six months, and perform the needed corrective actions.

Check Items Checking Methods Judgment Corrective Actions
Ambient
Measure with 0-%°C
Ambient temperature Adjust to general standard
. - — thermometer and '
Environme | Ambient Humidity 5 ~ 95%RH (Internal environmental standard of
hygrometer measure i
nt Ambience corrosive gas There should be no corrosiv | Control secton)
e gases
The module should be move t| The module should be mounted
Looseness, Ingress )
PLC he unit securely. .
Condii T Retighten screws
ondtons . ] o ] Visual check No dust or foreign material
foreign material
Loose terminal Retighten screws Screws should not be loose Retighten
SCrews
) Distance  between )
Connecting ) Visual check Proper clearance Correct
i terminals
conditions i i
) Connectors should not be | Retighten connector mounting
Loose connectors Visual check
loose. SCrews

Measure voltage between input | *85 ~ 264V AC

Change supply power
terminals *20~28V DC ge supply P

Line voltage check

Battery time and battery capac | Check total power failure If | Battery capacity reduction should n
Battery ity life indicated, Change the battery capacity time and the | ot be indicated battery when specifi
reduction specified source ed service life is exceeded

If fuse melting disconnection, chang
Fuse Visual check No melting disconnection e the fuse periodically because a s
urge currentcan cause heat

10-
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Chapter 11 TROUBLESHOOTING

The following explains contents, diagnosis and corrective actions for various errors that can occur during system operation.

11.1 Basic Procedures of Troubleshooting

System reliability not only depends on reliable equipment but also on short downtimes in the event of faults. The
short discovery and corrective action is needed for speedy operation of system. The following shows the basic i

nstructions for troubleshooting.

1) Visual checks
Check the following points.
= Machine operating condition (in stop and operating statuis)
« Power On/Off
* Status of O devices
 Condition of wiring (/O wires, extension and communications cables)
« Display states of various indicators (such as POWER LED, RUN LED, ERR. LED and I/O LED). Afte
r checking them, connect peripheral devices and check the operation status of the PLC and the prog
ram contents.
2) Trouble Check
Observe any change in the error conditions during the following.
« Switch to the STOP position, and then tumn the power on and off.
3) Narrow down the possible causes of the trouble where the fault lies, i.e.:
- Inside or outside of the PLC?
- /0 module or another module?

- PLC program?

112 Troubleshooting

This section explains the procedure for determining the cause of troubles as well as the erors and corrective actions.

Is the power LED turned OFF? Flowchart used when the POWER LED is tumed OFF

Is the ERR LED flickering? Flowchart used when the ERR LED is flickering

Are the RUN LED tumed OFF? Flowchart used when the RUN tumed OFF.

1/0 module doesn’' t operate pro
perly

Flowchart used when the output load of the output module
doesn’t tum on.

Program cannot be written Flowchart used when a program can”t be written to the PLC

gl

11-
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11.2.1 Troubleshooting flowchart used when the POWER LED turns OFF.

The following flowchart explains corrective action procedure used when the power is supplied or the power led tums of

during operation.

{ Power LED is turned OFF ]I

v

Is the power supply operating?

> Supply the power.

11-

No *
No Yes
Does the power led turn on?
No .
Is the voltage within the rated p{ See the power supply be within
AC 110-240 V.
power? +
No Yes
Does the power led turn on? —>
Is the fuse blown? Yes Reniace the fi
eplace the fuse.
Does the power led turn on? E—
Is the power supply cable No
» Connect the power cable correctly.
connected?
No Yes
Does the power led turn on? —>
_ : Yes
Over current Protectlon device P 1)Eliminate the excess current
activated? 2)Switch the input power OF F then
ON
No Yes
rite down the troubleshooting qu oes the power led turn on?
Write d h bleshooti . Does th led ? —>
estionnaire and contact the near
est service center
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11.2.2 Troubleshooting flowchart used when the ERR LED is flickering

The following flowchart explains corrective action procedure use when the power is supplied starts or the ERR LED is

fiickering during operation.

[ ERR LED goes flickering. JI

!

Check the error code, with connected

GMWIN.
«
Yes See App-2 “System Warning Flag”
CNF WAR ema?
and remove the cause of the error.
No
)4
Yes
Is ERR Led
fickering?
Write down the
Troubleshooting questionnaires
Complete and contact the nearest service
center.

Though CNF WAR appears, PLC system doesn’t stop but corrective action is needed promptly. If not, it may

cause the system failure.

11-
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11.2.3 Troubleshooting flowchart used when the RUN turns off.

The following flowchart explains corrective action procedure to treat the lights-out of RUN LED when the power is supplied,

operation starts or operation is in the process.

[ RUN LED is off. }I
Tum the power untt off and on.
No

Is RUN LED off?

Yes

Contact the nearest service c I
. omplete |

11-
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11.2.4 Troubleshooting flowchart used when the 1/0 part doesn”t operate normally.

The following flowchart explains corrective action procedure used when the 1/0 module doesn’t operate normally.

| SWITCHI SWITCHZ 3001

I e =
’:IJUI
i |
[ When the 1/0 module doesn’t work normally. M

'

Is the indicator LED of NO

the SOL1 on?

f f

Measure the voltage of power Correct wirin Replace the connector of the Check the status of SOLI
supply in SOL1 ¢ terminal board by GMWIN

I F I
it | condition?
voltage of power supply forload

YES

Is the
terminal connector
connector appropriate?

Is the output

wiring correct?

Separate the external wiring than check the
condition of output module.

v

YES

<7

Is it normal condition

v

Check the status of SOLI

v

Replace the Unit

11-
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Are the indicator LED of the No

switch 1and 2 on?

Check the status of the
switch 1and 2

’

Is input wiring correct?

NO

YES

YES

v

v

Check the status of the
switch land 2

Is input wiring correct?

NO

Is input wiring correc

the status of input by for a

Separate the external witch then check

'

Correct the wiring

A 4

Isthe
terminal screw tighten
scurely?

YES

Is the condition
of the terminal board connector
appropriate?

Retighten

Correct wiring terminal screw

the Replace the terminal
board connector

I

Unit replacement is Check the status d the

needed switch land 2

[ Check from the beginning }l

11-
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Unit replacement is
needed
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11.2.5 Troubleshooting flowchart used when a program cannot be written to the CPU
part

The following flowchart shows the corrective action procedure used when a program cannot be written to the PLC
module.

[ Program cannot be written to the PC CPU Jl

I

Is the mode-setting switchset the re
mote STOP?

Switch to the remote STOP mode

No and execute the program write.

YES

YES After reading error code by using peripheral

Is ERR. LED blinking? > device, correct the contents.

11-
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11.3 Troubleshooting Questionnaire

When problems have been met during operation of the GM7 series, please write down this
Questionnaires and contact the service center via telephone or facsimile

* For errors relating to special or communication modules, use the questionnaire ncluded in the
User”s manual of the unit

Telephone & FAX No

Tel)

FAX)

Using equipment model:

Details of using equipment

CPU model:

OS version No.( ),

Serial No.( )

GMWIN version No. used to compile programs: ( )
General description of the device or system used as the control object

5. The kind of the base unit;

- Operation by the mode setting switch ( ),
- Operation by the GMWIN or communications  ( ),
- External memory module operation ( ),

6. Isthe ERR. LED of the CPU module tured ON? Yes( ), No( )

7. GMWIN error message:

8. Used initialization program: initialization program ( )

9. History of corrective actions for the error message in the article 7.

10. Other tried corrective actions:

11. Characteristics of the eror

* Repetitive( ) Periodic( ), Related to a particular sequence( ), Related to environment(

* Sometimes(  ): General error interval:

12. Detailed Description of error contents:

13. Configuration diagram for the applied system:

11-
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11.4 Troubleshooting Examples

Possible troubles with various circuits and their corrective actions are explained.

11.4.1 Input circuit troubles and corrective actions

The followings describe possible troubles with input circuits, as well as corrective actions.

Condition Cause Corrective Actions
Leakage current of external devce * Connect an appropriate register and capacity,
Input signal (Such as a drive by non-contact switch) which will make the voltage lower across the
doesn’t tum off. * AC input terminals of the input module.
% @ C[ Leakage current _f_ AC input
e C
External device L m
—O
Input signal Leakage curment of extemal device * CR values are determined by the leakage current
doesn’t um off. (Drive by a limit switch with neon lamp) value.
» AC input
(Neon lamp l T . npu - Recommended value C : 0.1~ 0.47
may be sl on) T| Il]Fj [ Leakage curent R.47 ~ 120 W)
& Or make up another independent display circuit.
External device
Input signal Leakage current due to line capacity of » Locate the power supply on the external device
doesn’t tum off. wiring cable. side as shown below.
l ?I AC input l T AC input
|
|
— | Leakagecurrent L
T| T TI T
]
& ~ ( )—0—
External device Extemal device
Input signal Leakage current of external device » Connect an appropriate register, whichwill make
doesn’t um off. (Drive by switch with LED indicator) the voltage higher than the OFF voltage across the
l < DCinput input module terminal and commen-termirak—
I T [ Leakage current DCinput
LY 54— -
- |
External device L ]
Input signal * Sneak current due to the use of two * Use only one power supply.
doesn’t tum off. different power supplies. * Connect a sneak current prevention diode.
L1 bcinput
“ npu L DCinput
L ig = ’ %
E E2 T Te -
Ll_i’l *I—TI

11-
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*E1> E2, sneaked.

11-
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11.4.2 Output circuit troubles and corrective actions

The following descrioes possible troubles with input circuits, as well as their corrective actions.

Condition

Cause

Corrective Action

When the output is
off,
voltage is applied to
the load.

excessive

*Load is halfwave rectified inside (in some cases, it is true
of a solenoid)

*When the polarity of the power supply is as shownin
C is charged. When the polarity is as shown in , the
voltage charged in C plus the line voltage are applied

across D. Max. voltage is approx. 2V 2.
5‘ @ Load J

*) If a resistor is used in this way, it does not pose a

problem to the output element. But it may make the
performance of the diode (D), which is built in the load,

drop to cause problems.

* Connect registers of tens to hundreds K2 across the

load in parallel.

e
(@]

The
tum off.

load doesn’t

» Leakage current by surge absorbing circuit, which is

connec ted to output element in parallel.

Output

b —

i 49

Load

Leakage current

* Connect C and R across the load, which are of registers
of tens KQ . When the wiring distance from the output
module to the load is long, there may be a leakage current
due to the line capacity.

RN

When the load is C-
R type timer, time
constant fluctuates.

* Leakage current by surge absorbing circuit, which is

connected to output element in parallel.

e ot

Output

2

£7

* Drive the relay using a contact and drive the GR type
timer using the since contact.
* Use other timer than the G R contact some timers have

haltware rectified internal circuits therefore, be cautious.

@ Timer

—
0 : O

)
X

Output

&

The load does not
tum off.

* Sneak current due to the use of two different power

supplies.

Output

|

ol |-

=JCR

m

* Use only one power supply.
» Connect a sneak current prevention diode.

Output ld
N

iL

E1<E2, sneaks. E1 is off (E2 is on), sneaks.

If the load is the relay, etc, connect a counter€lectromotive

voltage absorbing code as shown by the dot line.

11-
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Output circuit troubles and corrective actions (continued).

Condition Cause Corrective actions

The load off | » Over current at off state [The large solenoid current | *Insert a small L/R magnetic contact and drive the load
response time | fluidic load (L/R is large) such as is directly driven with | using the same contact.

is long. the transistor output.

Output Output

4 (] offcurrent ¢
Load O
+ | toad | = i
3 .E =

* The off response time can be delayed by one or

more second as some loads make the current flow

across the diode at the off time of the transistor

outpLit
Output Surge current of the white lamp * To suppress the surge current make the dark current
transistor s of 1/3 to 1/5 rated current flow.
destroyed. Output . Ogiput .

t £ $ £SS
— _ﬁr \ —..—E

A surge current of 10 times or more when tumed on. Sink type transistor output

-
f Ca |

Output

Source type transistor output

11-
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11.5 Error code list

during run

_IP_IFER [n]) and restart the system.

execution of

program

. . Operation ERR. LED Diagnosis | Restart
Error Cause Corrective action - )
status =lickering cycle time mode
Contact the A/S center if it reactively occurs when When power
2 OSROM error Defect 0.4 sec. -
the power is re-applied. is applied.
Contact the AIS center if it reactively occurs when When power
3 OSRAM error Defect 0.4 sec. -
the power is re-applied. is applied.
Contact the A/S center if it reactively occurs when When power
4 IC(RTC) error ) ) Defect 0.4 sec. ) i -
the power is re-applied. is applied.
Contact the A/S center if it reactively occurs when When power
5 Fault processor Defect 0.4 sec. -
the power is re-applied. is applied.
Contact the A/S center if it reactively occurs when When power
6 Program memory fault i ) Defect 0.4 sec. ) ) -
the power is re-applied. isapplied.
Contact the A/S center if it reactively occurs when When power
7 Data memory fault ) ) Defect 0.4 sec. ) ) -
the power is re-applied. is applied.
Watch dog error due to REap
10 Re-apply the power Reset - During run Cold
ply the power
Replace the battery if it has error check the p
Program o ) . When power
20 rogramafter cc-loading it, and if an error is detected | STOP 0.4 sec. Cold
Memory backup error is applied.
replace the CPU module.
Change into
Correct the memory module program and e-
22 Memory module program fault STOP 0.4 sec. the  RUN | Cold
operate the system.
mode
Change into
23 An normal program Re-load the program and start it STOP 0.4 sec. the  RUN | Cold
mode
Module type inconsistency error
Inconsistency  between  the Change into
- Refer to the flags (UIO_TYER, IO_TYER N,
30 specified modules by parameters STOP 0.4 sec. the  RUN | Cold
IO_TYER [n]) and correct thein corrective slot, and
and the loaded modules mode
restart the system.
Module mounting/ dismounting error
Module dismounting or additional | Refer to the flags (_IO_DEER, _IO_DEER_N, When scan
31 STOP 04 sec. Cold
mounting during run _I0_DEER J) and correct the in corrective slot, completes
and restart the system.
Fuse disconnection error
_ . ) Refer to the flags (_FUSE_ER, FUSE_ER_N, When scan
32 Fuse disconnection during run STOP 0.4 sec. Cold
FUSE_ER [n]) and correct the in corrective slot, and completes
restartthe system.
When scan
1/0 module read/write error completes
Abnormal I/D module data access
33 Refer to the flags (_SP_IFER, _IP_IFER_N, | STOP 0.4 sec. During Cold

11-
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. ERR. LED _ _
. . Operation . . Diagnosis | Restart

Error Cause Corrective action Flickering .

status time mode
cycle
When power
is applied.
o Specialllink module interface error When scan
Abnormal special link module data
34 ) Refer to the flags (_SP_IFER, _IP_IFER_N, | STOP 0.4 sec. completes Cold
access during run )
_IP_IFER [n]) and restart the system. During
execution of
program
During run, Scan time over than | Check the scan delay time specified by parameters During
40 the scan delay time specified by | and correct the parameters or the program, and | STOP 0.4 sec. execution of | Cold
parameters then restart the program. program
During
Unreadable instructions in the user ) )
41 Re-load the program and restart it. STOP 0.4 sec. execution of | Cold
program.
program
Refer to the external device fatal error. Flag
When scan
50 External device fatal error. (ANNUN_ER, _ANC_ERR h]) and correct the fault | STOP 0.4 sec. | Cold
completes
devices and then restart the system. P
) Correct the program so that the error elements that During
The “E_STOP” function has been
60 invoked the “E_STOP” function can be eliminated in | STOP - execution of | -
executed.
the program and restart the system (cold restart). program
If the number of computer 4 communications
Communications module o ) ) When power
100 o module is included, then adjust the maximum | STOP 0.4 sec. _ i Cold
configuration error is applied.
number within 8.
Special/l Communications module | Adjust the number of high-speed communications When power
101 o STOP 0.4 sec. ) ) Cold
initialization failure modules loaded. is applied.
When power
is applied.

500 Data memory backup error If the batter has no error. RUN - Cold
When scan
completes
When power

If the battery has no error, reset the time using the is applied.
501 RTC data error RUN 2 sec. -
SMWIN. When scan
completes
When power
Replace the battery, which the power is being is applied.
502 Lower battery voltage i RUN 4 sec. -
applied. When scan
completes
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Appendix 1. System Definitions

1) Option
(1) Connect Option
You should set the communication port (COM1  4) to communicate with PLC.
Select the ProjectOption-Connect Option in menu.
Default Connectonis RS-232C interface.
For the detail information about Connect Option, refer to GMWIN Manual.

! 0] |:|T_i an

£ B erne

Appl-
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(2) Setthe Directory of GMWIN
You can set directories for the files to be created in GMWIN.
Standard Library Directory : Libraries for GMWIN are located in this directory, and User Defined Libraries also do.
Source File Directory : In Source File Directory, GMWIN saves source program files of program, function, function

block and etc.
Output File Directory : Object files are saved in this directory, which are created when source file is
compiled.

Temporary File Directory : GMWIN saves temporary file in this directory during the execution. For detailed descriptions
refers to GMWIN manual.

For the detail information about Directory Option, refer to GMWIN Manual.

Option B E
Iake Option | Monitar/Debug Option | &uto Save Directory Set | Connect Option |
—Standart Library
I m Search... |
—Source File
| cgrrwinisaurce Search... |
—Dutput File
| clgmwimoutput Search.. |
~Temp File
I cgmwinitemp Search.. |
ok | cancel | Help

Appl-
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(3) Auto Save
This function is to set the time interval for Auto saving.
Automatically saved file is saved with ".ASV" filein the current directory. The file is automatically deleted when the program
window is closed. Therefore if a program cannot be saved by "Program Error" before program is not saved, you can recover
some program by loading auto saved file.
Select the Project-Option-Auto Save in menu.
Enter the time interval for auto saving.(1 to 60 minutes is available, and if you enter “0”, auto save function is disabled.)

Click OK bution.

Appl-
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(4  Monitor/Debug option
To set the whole options for monitoring,
Select the Project-Option-Monitor/Debug Option in menu.
In monitoring mode, it allows you to change the display type of monitoring variable.
Select the Project-Option-Monitor/Debug Option in menu.
Select the desired display type in the Monitor Display Type, click OK buiton.

0] |:|1,i an

Make Option Monitor/Debug Option | Auto Save | Directary Set| Connect Option |

 Manitor Option
—Monitor Display Type
& Dafalif
" Decimal
™ Binary

—SFC Monitor
[ SFC Auto Scroll

— Debug Option
{LD Debug Unit Select

=" Point ¢ Line

K I Cancel

Help

Example) If you select the Defaultin Monitor Display Type,
The value of variable monitoring is displayed as hexadecimal type like "16#*".

SFC Auto Scroll Option
If you check the SFC Auto Scroll, it scrolls automatically with monitoring position.
Debug Option
When you debug LD, you can select the Point or Line in Debug Option menu.
If you select Point option, the debugging for the program is executed by one point.
If you select Line option, the debugging for the program is executed by one line.

Appl-
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(5) Make option
It allows you to select compile type, to select output file and to set the size of %M area in Make option.
Select the ProjectOption-Make Option in menu.

Optian

Make Option |MunitDrHDeI:|ug Option | Auto Save | Directory Set| Connect Option |
- Compile Type Select

8| Compile " PartCompile [ Retain

—Qutput File Select————————— — %M Area Size Set
[~ Up-load Prograrm %M Area Size
—Gantent I2 j KByte

% [elide Eotmhme
7 Except Cammes [ Betting retain of M Area

—M Area clearing set at Stop
[~ M Areaclearing set at Stop

S bty |.'_| 'Ifmm .1 AT O ~| to

[ ok | cancel Hep |

Compile Type Select allows you to set the method of compile for the source program.

If you select the Compile All in the Compile Type Select, GMWIN compiles again from the first line regardless editing
a source program.

If you select the Part Compileinthe Compile Type Select, GMWIN compiles the updated part.

You can select making variable table or upload program for the output file in Output File Select.

You can select the size of %M inthe %M Area Size Set
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2) Basic Parameters

. Parameter

Configration(PLC) Marme LINMAMED

PLC Vet V1D ¥ Remote Access Right

—Input Property

Software Onfioff Delay Time:

iB fris

[T Can't pause by key

—Restart Mode
Pulse Catch Input (%100 %)

LI S S S
gl 2 2 4 s R g

" Cold Restart

' YWarm Restart

-Resourcei{CPL) Property
Mame Scan W.D Timer
Resaurce  (RES( 200 s

Ok Cancel | Help

The basic parameters are necessary for operation of the PLC and used to allocate memory,
set the restat mode and set the scan watch dog time, efc.

(1) Configuration (PLC) Name
It is a representative name for the PLC system. It is used to designate this PLC system when a network sy
stem is configured using communication modules.

(2) Enabling/Disabling the control of the PLC via communications
This parameter is used to enable or disable the remote control of this PLC system through the FAM or co
mputer link module, etc. except for the GMWIN. If this parameter has been set to enable, change of the op
eraion mode and download of programs are available via communications.

(3 Restart Mode
- This parameter is used to set the restat mode in the PLC system.

When the system re-starts, one of the “cold restart” or “warm restart” is selected in compliance with the para

meter setting
(4) Resource (CPU) Name

Resource Name is the name that each CPU module configuring the PLC has. When configuring a network

system the name is used to designate each CPU module that is used the system.

Only one CPU module can be mounted in the GM7 series, therefore, only the resource 0 is valid
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(5) Scan Watch Dog Time
This parameter is used to set the maximum allowable execution time of a user program in order to supervis
or its nomal or abnormal operation.
Only one CPU module can be mounted in the GM7 series, therefore, scan watch dog is valid to only the r
esource Q.

(6) Input Property
It’s used to select contact point that wil be used for settng input filter or as input pulse catch.

3) Communication parameter

This is a communication parameter to set regular sending/receiving stations, data and cycles to send and receive r
epeatedly.
(For the detail information about Communication parameter, refer to 717 “‘Commuricaion parameer seting”)

Comrnunicaton Pararmeter

— Communication Method

Station Mo. ; IW VI
Baud Rate : IQEDD 'i Data Bit IB 'l
Farity Bit : INnne vl Stop Bit : I1 vI

—Zommunication Channel

' RS232C Mull Moderm or RS422/485
" RE232C Modem (Dedicated Ling) Init. Command :
" RE232C Dial Up Modem ATL

-Protocaol and Mode

Tirneoutin Master Mode ; 500 fris
Dedicated
" Master I Eead Btetis ofisleye BLGE =i |
i~ Slave
Modbus
i~ Master e -
Transmission Mode ; !ﬁ:?f_:u vI
" Slave
Lser Defined

= Master et |
i~ Slave
ok I Cancel Help |

=

Station number(Station No.): 0 to 31

= =

Communication speed(Baud Rate) : 1200,2400,4800,9600,19200,38400,57600bps.
Data bit: 7 or 8 bits

—_~
E e N

Parity bit: None, Even, odd

—
<

Stop hit: 1 or 2 hit(s)
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(6) Communication Channel
- RS232C null modem or RS422/485: Select this channel to communicate through GM7 base unit or Cnet I/F module
(G7L-CUEC).
- RS232C modem(Dedicated Line): Select this channel to communicate through Cnet I/F module (G7L-CUEB).
- RS232C dial-up modem: Select this channel to communicate dial-up modem for modem communication, using Cnet
I/F module (G7L-CUEB)

RS-232C modem(Dedicated Line) and RS232C dial up modem communication can be executed under
RS-232C I/F module(G7L-CUEB)

(7) Master/slave: Select master to be major in the communications system.
(8) Time out
- The value of default is 500ms
- Set the maximum cycle time for sending and receiving of the master PLC.
- It may cause of communication error that dwer setting value than maximum cycle time for sending
and receiving.
(9) Reading slave PLC status.
- Select to read GM7 base unit status as slave designated. But do not choose this except for the monitoring of the slave
status. It may cause to drop down the communication speed
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Appendix 2. Flag List

1) User Flag List

Keyword Type Write Name Description
LER BOOL Enable Operation error  Operation grror Iatch flag by the program block(BP). Error indication
- latch flag occurred while executing a program block
_ERR BOOL Enable Operation error Qperation error flag by the operation fluncFion (FN) or function block(FB). It
latch flag is newly changed whenever an operation is executed.
_T20MS * BOOL - 20 ms Clock These clock signals are used in the user programs, toggles on/off every
T100MS * BOOL - 100 ms Clock half cycle. The clock signal can be delayed or distorted in accordance with
_T200MS * BOOL - 200 ms Clock program execution time as the signal toggles after scan has been
_T1S* BOOL - 1s Clock finished, therefore, it is recommended that clock of enough longer than
T2S* BOOL - 2s Clock scan time be used. Clock signals starts from Off when the initialization
_T10S * BOOL - 10s Clock program or scan program starts
_T20S * BOOL R 20s clock - Example : _T100MS clock
T60S * BOOL - 60s Clock
_ON* BOOL - Always On Usable in user programs.
_OFF* BOOL - Always Off Usable in user programs.
10N * BOOL - First scan On Turn On only during the first scan after the operation has started.
_10FF * BOOL - First scan Off Turn Off only during the first scan after the operation has started.
Toggles On/Off at every scan while a user program is being executed.
_STOG * BOOL - Scan Toggle )
(On at the first scan)
Initialization . ) . L .
_INT_DONE BOOL Enable | Program .If.tlh|§ flgg is set to on |n.the |n|t|§I|zat|on program in an user program, the
initialization program stop its operation and the scan program will starts.
Complete
_INT_DATE DATE - RTC present date Date Data of standard format (Reference date — Jan. 1, 1984)
_RTC TOD TOD - RTC present time Time Data( Reference time — 00:00:00)
_RTC_WEEK UNIT ) RTC present day Day data (0: Monday, 1:Thuesday, 2: Wednesday, 3: Thursday, 4: Friday,
5. Saturday, 6:Sunday)
1) Flags with the mark “** are initialized when the initialization program starts, and after its execution has been competed the
flags will change in accordance with the restart mode set.
2) RTC related flags could be used if only the optional module for RTC is nstalled.
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2) Representative System Error Flag List

Keyword Type Bit No. Name Description
Represent System error
_CNF_ER WORD | -ative y This flag handles the following operation stop error flags in batch.
(fatal error)
keyword
Module This representative flag indicates that module configuration of each slot
_I0 _DEER BOOL Bit 2 loading/unloading has been changed during operation. (Refer to _IO_DEER_N and
error 10 _DEERIn])
0 RWER BOOL Bit 4 1/O module This representative flag indicates that a /0 module does normally
- - I read/write error executes read/write. (Refer to _IP_ RWER_N and _IP_IFER[n])
Special/communicat | This representative flag indicates that special or communications
_SP _IFER BOOL Bit 5 ions module module has failed in initi alization or normal interface is impossible due
interface error to module malfunction. (Refer to _IP_IFER_N and _IP_IFER[n])
ANNUN ER | BOOL Bit 6 External device fatal | This representative flag indicates that an external device has fatal error.
- - I fault detection error The error code has been written to  ANC_ERRI[n].
- - Bit 7 - -
) Scan watch dog This flag indicates that the scan time of a program has overrun the scan
_WD_ER BOOL Bit 8 ) "
error watchdog time specified by the parameter.
_CODE ER BOOL Bit 9 Program code efror This flgg indicates that an unreadable instruction has been met while
executing an user_program.
_STACK_ER | BOOL Bit 10 Stack overflow error | This flag indicates that the stack is used out of its capacity(Overflow)
) This flag indicates that program execution is impossible due to
_P BCK ER BOOL Bit 11 Program error
destroyed memory or program error.
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3) Representative System Warning Flag List

Keyword Type Bit No. Name Description
Represent This flag treats the bel ing flags relating to conti fion |
_ONF_WAR WORD | -ative System waming is flag treats the below warning flags relating to continuous operation in
batch.
keyword
_RTC_ERR BOOL Bit0 RTC data error This flag indicates that RTC DATA error.
DBCKER | BOOL Bit 1 Efr‘;? backup This flag indicates
This flag in dicates that the program had been stopped during restore from
power failure due to causes such as power off, and then cold restart has
AB SD ER BOOL Bit 3 Abnormal peen elxecuted anq the c.oln.tln-uou-s operation which rgtalns the data is
- T - shutdown impossible. Usable in the initialization program. Aitomatically reset when
the initialization program has finished. (The same things given above will
be applied when the program has been stopped by the “ESTOP * function)
Task collision This flag indicates that task collision has occurred as execution request for
_TASK_ERR BOOL Bit 4 (plus cycle and a same task had been repeatedly invoked. (Refer to the flag

external tasks) _TC_BMAP[n] and _TC_CNT[n])
This flag detects and indicates that the voltage of the battery, which is

_BAT_ERR BOOL Bit 5 Battery fault used to backup user programs and data memory, is lower than the
defined value.
External device This representative flag indicates that the user program has detected an
_ANNUN_WR BOOL Bit 6 warning ordinary fault of external devices and has written it to the flag _ANC_WB
detection [n].
- - Bit 7 - -

. This representative flag detects error of each Communication parameter

Communication o .
_HSPMTL_E ) when the Communication has been enabled and indicates that

BOOL Bit8 Parameter 1 e o .

R Communication cannot be executed. It will be reset when the

mor

Communication is disabled.
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4) Detailed System Error and Warning Flag List

Data
Keyword Type setting Name Description
range
The number of slot This flag detects that input modules of a slot cannot be normally
_I0_RWER N UINT 0to15  where IO module read from or written to, and indicates the lowest slot No. of the
read/write occurred. detected slot numbers.
) This flag detects fatal error of external devices and its content is
External device fatal . . R ) .
_ANC_ERR|n] UINT n:0to7 ertor written to this flag. A number that identifies error type will be written
to each of the sixteen locations. (The number 0 is not allowed)
. If the user program indicates a warning on the flag _ANC_WBI[n], the
External device ) ) ) .
_ANC_WARn] UINT n:0to7 ordinary error bit locations are sequentially written to _ANC_WAR(n] from
i _ANC_WAR[0] complying with their occurrence sequence.
External device Th detects ordi ¢ external devi dth
_ANC_ W] BIT m0127 ordinary eror bit e user ‘pro.gram eec.s ordinary error 0 e>§ ernal device and the
mép errors are indicated on a bit map. (The number 0 is not allowed)
The flag detects that task collision has occurred because, while a
Task collision hit | task was being executed or ready for execution, an execution
TcBMAP | BT | nioto7 9 y o .
map request has occurred for the same task, indicates the errors on a bit
map.
Task collision This flag detects task collision occurrence time for each task when
_TC_CNTI[n] UINT n:0to7 counter executing a user program, indicates the task collision occurrence
time.
_BAT ER_TM | DATE& 3, Batter voltage drop The first detection date and time of battery voltage drop are written
* TIME * time to this flag. It will be reset if the battery voltage has been restored.
M . . .
gmentary power The accumulated momentary power failure occurrence times during
_AC_F CNT UINT 010 65535 failure occurrence o T .
operation in the RUN mode is written to this flag.
count
DATE & Momentary power ) . ; .
_AC_F_TM[nJ* n:0to15 . . vP The times of the latest sixteen momentary power failures are written.
TIME failure history
The times and error codes of the latest sixteen errors are written to
" ) ' this flag.
_ERR_HIS[n] n:0to15 Error history . Stop time : DATE & TIME (8 bytes)
- Error code : UINT (2 bytes)
The times, operation modes and restart modes of the latest sixteen
MODE HISIn Oeration mode operation mode changes are written to this flag
SR [ n:0to15 Ch‘;n ; o . Change time : DATE & TIME (8 bytes)
] ge history - Operation mode : UINT (2 bytes)
- Restart : UINT (2 bytes)

* Marked flags are loaded while RTC option module is used..
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5) System Operation status Information Flag List

Data setting -
Keyword Type Name Description
range
CPUTYPE | Unt | Otol6 | Systemtype GM1:0, GM2:: 1, (GM3: 2, GM4 - 3
- ystem iy (FSM : 5,6)
VER_NUM Unit OIS version No. System OIS version No.
) Memory module .
_MEM_TYPE Unit 1t05 type Type of program memory module (0: Unloading state, type : 0 to 5)
Represent
. P PLC mode and . . . .
ative } System operation mode and operation state information
operation status
keyword
) Operation mode change is possible only by mode change switch or
Bit 0 Local control
GMWIIN
Bit 1 STOP
B!t 2 RUN CPU module operation state
Bit 3 PAUSE
Bit 4 DEBUG
Bit 5 Operation ~ mode Operation mode change by mode change switch
change factor
Bit 6 Operation  mode Operation mode change by GMWIN
_SYS STAT Word change factor
E Bit 7 Operation  mode Operation mode change by remote GMWIN
change factor
Bit 8 Operation  mode Operation mode change by communications
change factor
Bit 9 STOP by STOP [ Operation in the RUN mode is stopped by STOP function after the scan
function has finished
Bit 10 Force input Input junction force On/Off is being executed.
Bit 11 Force output Output junction force On/Off is being executed
Bit 12 STOP by ) Operation in the RUN mode is directly stopped by ESTOP function.
ESTOP function
Bit 13
Bit 14 During monitoring External monitoring is being executed for programs or variables
Bit 15 Remote mode ON | Operation in the remote mode
Reprlesenta GMWIN .
tive . Connection state between CPU module and GMWIN
connection state
keyword
Bit 0 Local GMWIN Local GMWIN tion stat
_GMWIN.C oye i connection ocal connection state
NF ) Remote GMWIN )
Bit 1 . Remote GMWIN connection state
connection
Remote
Bit 2 communications Remote communications connection state
connection
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5) System Operation status Information Flag List (continued)

Keyword Type Data setting Name Description
yw yp range p!
Representa Restart mode
tive . . Restart type of program which is being executed in present. (History)
keyword information
_RST_TY Byte y
Bit 0 Cold restart
Bit 1 Warm restart See the Section 4.5.1
Bit 2 Hot restart
_INIT_RUN Bool plulnr'mg ) An initialization program written by the user is being executed
initialization
_SCAN_MAX Unit Maxmum SN 1 Maximum scan time is written during operation.
time (ms)
. Minimum  scan - o . .
_SCAN_MIN Unit time (ms) Minimum scan time is written during operation.
_SCAN_CUR Unit Erzwees?r?];) sean Present scan time is continuously updated during operation.
BCD data of present time of RTC
(Example : 96-01-12-00-00-00-XX)
_RTC_'I*'IME[ BCD N 0to7 | Present ime _RTC _TIME[0] : year, RTC _TIME[1] : mpnth, _RTC _TIME[2] : day,
n _RTC _TIME[3] : hour, _RTC _TIME[4] : minute, _RTC _TIME[5] : second,
_RTC _TIME[6] : day of the week, RTC _TIME[7] : unused
Day of the week : 0 : Mon., 1: Tue., 2: Wed., 3:Thur., 4:Fri., 5: Sat., 6:Sun.
_SYS ERR Unit Error code | Error type See the Section 12.5 Error Code List

* Marked flags are loaded while RTC option module is used.
6) System Configuration status Information Flag
(1) User Program Status Information

Data setting -
Keyword Type range Name Description
Representativ :’;’;;?mrngln GML:0, GM2: 1, (GM3 : 2, GM4 : 3, GM% : 4)
e keyword | SOMourat (FSM : 5,6), Twofold : 16
information
Bit 0 Basic parameter error Checks and indicates Basic parameter error
_DOMAN_ST | BYTE
Bit 2 Program error Checks and indicates Program error
Bit 4 Communication Checks and indicates High speed link parameter error
parameter error

(2) Operation Mode change switch Status Information

Data Setting -
Keyword Type Name Description
range

Representati- | Mode setting switch

i, Indicates the state mode setting switch of CPU module
ve keyword | position

_KEY_STATE | BYTE Bit 0 KEY_STOP Indicates that the mode setting switch is in the STOP state.

Bit 1 KEY_RUN Indicates that the mode setting switch is in the RUN state.

Indicates that the mode setting switch is in the

Bit 2 KEY_PAUSE/REMOTE
- PAUSE/REMOTE state.
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Appendix 3. Function / Function Block List
1) Function List

Size of PB size of Processing speed
Name Function (Byte) * 1 library (n®) 3

(Byte) *2 GM7
ABS  (inf) Absolute value operation 36 2.0
ADD  (inf) Addition 24 15
AND  (word) Logical multiplication 16 1.0
DIV (int) Division 24 2.5
DIV (i) Division 24 33
EQ (inf) Equality” comparison 20 1.3
LIMIT (int) To output upper and lower limits 24 848 4.8
MAX (int) To output the maximum input value 24 1076 5.9
MOVE To cop data 8 0.5
MUL  (dint) Multiplication 24 3.3
MUL  (int) Multiplication 24 2.5
ROL To rotate left 20 136 3.7
BCD_TO_DINT Conversion of BCD type into DINT 12 264 8.5
BCD_TO_INT Conversion of BCD type into INT type 12 160 6.9
BCD_TO_SINT Conversion of BCD type into SINT type 12 108 5.3
BYTE_TO_SINT Conversion of BYTE type into SINT type 8 0.5
DATE_TO_STRING Conversion of DATE type into string 32 314 20.8
DINT_TO_INT Conversion of DINT pe into NT type 48 2.2
DINT_TO_BCD Conversion of INT type into BCD type 12 156 8.8
DT_TO_DATE Conversion of DT type into DATEtype 16 4 1.1
DT_TO_TOD Conversion of DT type into TOD type 16 12 1.4
DT_TO_STRING Conversion of DT type into string 36 620 21.0
DWORD_TO_WORD Conversion of DWORD type into WORD 8 0.5
INT_TO_DINT Conversion of INT type into DINT type 12 0.7
INT_TO_BCD Conversion of INT typeinto BCD type 12 100 7.2
NUM_TO_STRING (int) Conversion of number into string 24 580 15.9
SINT_TO_BCD Conversion of SINT type into BCD type 12 76 59
STRING_TO_INT Conversion of string info NT type 12 1264 28.9
CONCAT To concatenate strings 48 172 5.9
DELETE To delete string 40 172 6.9
EQ (str) “Equality” comparison 32 948 8.3
FIND To find a string 24 220 7.9
INSERT To insert a string 48 160 8.9
LEFT To obtain the left part of a string 36 100 6.4
LEN To obtain the length of a string 12 40 4.5
LIMIT (str) To output upper or lower limits 60 79 8.9
MAX (str) To output the maximum input value 52 1076 8.4
MID To obtain the middle part of a string 40 188 7.1
REPLACE To replace a string with another 52 288 7.9
RIGHT To obtain the hr part of a scan 36 164 6.9
ADD_TIME (time) Time addition 20 148 5.6
DIV_TIME (i1~time) Time division 20 152 6.9
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1) The items marked with “* “ has following meaning.
* 1: The size of the progranm memory which a program occupies when it uses the function once
* 2. The size of the program memory which a program occupies only one time though it uses the function
many times
* 3:of IL programs (2 input variables, 10 strings)
2) The above shows the function lists when programs are written with IL (instruction List) language.
If programs are writen with LD (Ladder diagram), the following differences occur.
(1)16 bytes will be added to the size of the PB.
(2)In non-execution, 04 will be added to the processing speed. In execution, 0.8 sec will be added.

2) Function Block List

. Size of library Processing speed (ns) *4
Name Function Size of PB ,
(Byte)* 2 Size (Byte)* 3 Size of Instance memo* 3 GM7
CTU Addition counter 24 92 6 3.8
CTUD rAdd|t|on/subtract|on counte 2 168 6 44
D ding edge detecti
FTRIG i escending edge detectio 16 28 1 26
RS Preference reset table 20 44 2 3.2
TON ON delay timer 20 182 20 4.8

1) The items maked with “*“ has following meaning.
* 1:The size of the program memory which a program occupies when it uses the function once
* 2. The size of the program memory which a program occupies only one time though it uses the friction m
any times
* 3. The size of the program memory which a program occupies whenever it uses the function block once
2) The occupied memory size and processing speed of IL programs are same as LD programs.
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Appendix 4 External Dimensions (unit. mm)
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[0\ [ ———
A
i 1
o A B
9% |10 10points 85 95
: r 20 points 135 145
30points 1% 145
e, ~~—& A 40points 165 1
i A 60points 215 25
< B >
73
= = ml el =
=52 =20 = S =
T —n [l L — 1
2) Extension / Option modules
43
T Y F'S
1] !
O
W o5 | 105 |15 a0 | 46
I T 0
5\
4 95 .
A
—_—
= e e 3
=] f—— =

Appé-




	[GM7] CONTENTS.PDF
	[GM7] 01 General information.PDF
	[GM7] 02 System configuration.PDF
	[GM7] 03 General specification.PDF
	[GM7] 04 Names of parts.PDF
	[GM7] 05 CPU.PDF
	[GM7] 06 Input and Output.PDF
	[GM7] 07 Usage_of_various_functions.PDF
	[GM7] 08 Communication Function.pdf
	[GM7] 08 Communication -1.PDF
	[GM7] 08 Communication -2.PDF
	[GM7] 08 Communication -3.PDF

	[GM7] 09 Installation and wiring.PDF
	[GM7] 10 Maintenance.PDF
	[GM7] 11Troubleshooting.PDF
	[GM7] Appendices.PDF

